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The Eighth Meeting of the Board of Agriculture in India.. 

INTRODUCTORY. 
1. THE Eighth Meeting of the Board of Agriculture was held at CoimbatQre, 

Madras Presidency, on the 8th December, 1913, and following days under the 
presidency of Mr. J. Mackenna, M.A., I.C.S., Officiating Agricultural Adviserto 
the Go_vemment of India and.Director, Agricultural ResearchJnstitute,~Pusa. t'-

:MEMBERS, 

The members present were:-
1. J. Mackenna, M.A., I.C.S., Officiating Agricultural Adviser to the Gov

ernment of India and 'Directort. Agricultural Research Institute, 
Pusa (President). 

2. A. C. Dobbs, B.A., Assistant to the Agricultural Adviser to the Govern
ment of India, Pusa (Secretary). 

3. J. W. Leather, V.D., PH.D., F.I.C., Imperial Agricultural Chemist, 
Pus a. 

4. E. J. Butler, M.B., F.L.S., Imperial Mycologist, Pusa. 
5. S. Mjlligan, M.A., B.Sc., Imperial Agriculturist, Pusa. 
6. T. Bainbrigge Fletcher, R.N., F.E.S., F.Z.S., Imperial Entomologist, 

Pus a. 
7. Major J. D. E. Holmes, M.A., D.Sc., M.R.C.V.S., Imperial Bacterio-_ 

logist, Muktesar. . . . 
s. D. Hooper, F.C.S., F.L.S., Economic Botanist to the Botanical Survey 

of India Calcutta. . • 
9. J. R. Bla.ck)ood, M.A., I.C.S., Director of Agricul~e, Bengal, Calcutta.· 

. ' 

10. G. P. Hector, M.A., B.Sc., Economic Botanist, Bengal, Dacca. 
ll. Major A. Smith, F.R.C.V.S., ·principal, Veterinary College, Belgachia 

(Calcutta). 
12. W. B. Heycock, B.A., I.C.S., Director of Agriculture, Bihar and Orissa, 

Ranchi. ' 
13. E. J. Woodhouse, M.A., F.L.S., Economic Botanist and PPn.cipal, 

Agricultural College, Sabour, Bihar and Orissa_. . 
·14. G. C. Sherrard, B.A., Deputy Director of Agriculture, Bihar and Orissa, 

Bankipur. 
15. D. Quinlan, I.C:V.D./ S~p~rintendent, ·Civil Veterinary Department, 

Bihar and OriSsa, Ranchi. 
16. !he Hon'ble Mr. H. R. C. Hailey, I.C.S., Director ofLandRecorru:fand 

Agriculture, United Provinces, Lucknow. 
17. A. E. Pllrr, M.A., B.Sc., PH.D., M.S., Deputy Director of Agriculture, 

l!nited Provinces, Western Circle, Aligarh. · i 
18. G. Clarke, F.I.C., Agricultural Chemist, United Provinces, Cawnpore. 
19. E. W. Oliver, M.R.C.V.S., F.Z.S., Superintendent, Civil ;Veterinary 

Department, United Provinces, Lucknow. · 
20. W. S. Hamilton, B.A., I.C.S., Director of Agriculture and Industries, 

. Punjab, Labore. 
21. J. H. Barnes, B.Sc., F.I.C., F.C.S., A.R.I.P.H., Agricultural Chemist 

and Principal, Agricultural College, Lyallpur, Punjab. 
22. W. Roberts, B.Sc., Professor of Agriculture, Agricultural College, 

Lyallpur, Punjab. 
23. Col. H. T. Pease, M.R.C.V.S., C.I.E., Principal, Veterinary College, 

Lahore, Punjab. • 
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24. Lt.-Col. J. Farmer, F.R.C.v.s:, Chief Superintendent, Civil Veterinary 
Department, Punjab, Lahore. 

25. W. W. Smart, LC.S., Director of Agriculture, Born bay, Poona. 
26. Harold H. Mann, D.Sc., Agricultural Chemist and Principal, Agricul

tural College, Poona. 
27. W. Burns, B.Sc., Economic Botanist, Bombay, Poona. 
28. Lt.-Col. H. M. Maxwell, F.R.C.V.S., Superintendent, Civil Veterinary 

Department, Bombay, Poona. 
29. D. T. Chadwick, I.C.S., Director of Agriculture, Madras. 
30. C. A. Barber, M.A., Sc.D., F.L.S., Government Sugarcane Expert, 

Coimbatore. 
3i. R. W. B. C. Wood, B.A., Principal, Agricultural College, Coimbatore. 
32. H. C. Sampson, B.Sc., F.H.A.S., F.B.S.E., Deputy Director of Agri

culture, Madras, Southern Circle, Trichinopoly. 
33. W. H. Harrison, M.Sc., Government Agricultural Chemist, Coimbatore. 
34. F. Ware, M:R.C.V.S., Superintendent, Civil Veterinary DeFartment, 

Madras, · 
35. R. G. Allan, M.A., Principal, Agricultural Coll€ge, Nagpur. 
36. D. Clouston', M.A., B.Sc., Deputy Director of Agriculture, Central 

Provinces, Nsgpur. 
37. G. Evans, M.A., Deputy Director of Agriculture, Central Provinces, 

Northern Circle, Jubbulpore. 
38. H. Clayton, M.A.; .I.C .. S., Director of Agriculture, Burma, Mandalay. 
39. Col. G. H. Evans, d.I.E., F.L.S., M.R~C.V.S., I.C.V.:Q., Superintendent, 

Civil Veterinary Department, Burma, Rangoon. 
· 40. J. McSwiney, M.A., I.C.S., Director of Land Records aD:d Agriculture, 

Assam, Shillong. . 
· · 41. A. G. Birt, B.Sc., Deputy Dir.ector of Agriculture, Assam, Shillong. 

42. A. A. Meggitt, B.Sc., F.C.S., Agricultural Chen:l;t, Assam, Shillong. 
· 43. W. Harris, M.R.C.V.S., Superintendent, Civil Veterinary Department, 

Assam, Shillong. 
44. W. Robertson Brown, Agricultural Offic.er, North-West Frontier 

Province, Peshawar. 
45. Ram Gopal, M.A., M.R.A.C., P.A.S.I., N.D.D., Director of Agriculture, 

Kashmir, Shrinagar. · _ . 
46. M. A. Sitole, B.A., M.R.A.C., Bar.-at-Law, Director of Agriculture and 

Industries, Baroda.· 
47. L. C. Coleman, M.A., PH.D., Director of Agriculture, Mysore, Bangalore. 
48. N. Kunjan Pillai, -M.A., B.Sc., PH.D., Director of Agriculture, Travan-

core, Trivandrum. · 
49. R. D. Anstead, B.A., Planting Expert, United Planters' Association 

of Southern India, Bangalore. 

VISITORS. 

2. In addition, the following attended as visitors :-
1. The Hon'ble Sir Robert Carlyle, K.C.S .. I., C.I.E., I.C.S., Member, 

Revenue and Agriculture Department, Government of India. 
2 •. The Hon'ble Sir John Atkinson, K.C.S.I., Senior Member of Council, 

Government of Madras. 
3. The Hon'ble 1\lr. L. M. Wynch, C.I.E., I.C.S., 1\Iember, Board of 

Revenue, Madras. · 
4. The Hon'ble 1\Ir. R. C. C. Carr, I.C.S., Member of the Board of Revenue, 

Madras. 
6. The Hon'ble Sir Alfred G. Bourne, K.C.I.E., D.Sc., F.R.S., Director of 

f\).blic Instr~ction~ 1\ladr~s, 
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6. Arno-Schmidt, Secretary, International Federation of Master Cotton. 
SpinD.crs' and Manufacturers' .Associations. 

7. The Hon'ble Dewan Bahadur L. D. Swamikannu Pillai, M.A., B.L., ' 
LL.B., Registrar of Co-operative Societies, Madras. 

8. Col. F. W. Hallowes, Director of Dairy Farms, Army Headquarters, 
Simla. - . . 

9. The Hon'ble Mr. E: F. Barber, Member, Legislative Council, Madras. 
10. H. Moberly, I.C.S.~ District Judge; Coimbatore. 
11. F. R. Hemingway, I.C.S., Collector of Coimbatore. -
12.- D. A. D. Aitchison, M.R.C.V.S., M.P.S., Principal, Veterinary College, 

Madras. 
13. F. Lodge, C.I.E., ConservatGr of Forests, Coiinbatore. 
14. W. Smith, .Assistant Director, Dairy Farms, Poona. 
1.5. C.· Drieberg, B.A., F.H.A.S., Seci:etarj, Ceylon Agricultural Society, 
· Peradeniya. 

16. T. Southwell, A.R.C.S., F.Z.S., F.L.S., Deputy Dir~c'tor of Fisheries, 
. Bengal and Bihar and Orissa, Calcutta. · · 

17. Dr. W. F. Bruck, Professor, a. d. Universita.t, Griessen, Germany. 
18. W. McRae, M.A., B.So., Government Mycologist, Coimbatore. 
19. F. R. Parnell, B.A., Government Botanist, Coimbatore. 
21 ... E. R. Mahon, President, Planters' .Association, Coorg. 
21. G. R. Hilson, B.So., Deputy Director of Agriculture, Madras.· 
22. Rao Bahadur M. R. Ry. K. Ra.ngachariar.Avl., M.A., L.T., Lecturing 

Botanist, Agricultural College, Coimbatore. · , · 
23. Rao Bahadur J. Dharmaranga Razu Garu, 1.Assistant Registrar; 

Co-operative Societies, Madras. · 
24. M. R. Ry. D. Ananda Rao, B.So.f' .Assistant Director of Agriculture, 

· Madras. · 
25. M. R. Ry. K. Ramasastrulu Naidu Garu, B. So., .Assisant Dire«?tor 

of Agriculture, Madras. · 
26: K. T. Matthew, D. HY., D.P.H. (Can tab.), Deputy Sanitary Commis

sioner and Inspector of Vaccination, Madras. 
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PROGRAMME. 

SUBJECTS DISCUSSED. • 

· 3. The programme before the Board consisted ·of the following subjects 
approved by the Government of India for discussion :-

I.-The Confirmation of the Proceedings of the last Meeting. 

H.-The Programmes of Work of the Impe~ial Department of Agriculture 
and of the Imperial Bacteriologist. . -

III.-The Programme of Work of the Provincial Agricultural and Veterinary 
Departments and of Native States' Departments of Agriculture. 

IV.-The best means-of bringing improved methods of Agriculture to the 
- notice of Cultivators. . 

V.-(a) Cattle-breeding ~d (b) Food ~d Fodder-supply. The beat means 
of investigating the relative feeding values of Indian Cattle-foods. 

VI.-How the energl.~. of' the Veterinary Department can best be -qtilized for 
the dissemination of preventives against cat~le disease and the in
troduction of prophylactic measures. 

VII.-The Indian Sugar Industry. 
-

VIII.-Rice.-A preliminary discussion of the work already done in the various 
provinces on this crop and the consideration of a working scheme for 
future investigations so as to prevent over-lapping. 

IX.-Agricultural Education.-A Sub-Committee will be appointed to review 
the Educational policy of the Department in the light of the experi-

. ence alre~dy gained, and to make suggestions of such modifications 
as may seem desirable. 

X.-The Dairying Industry of India.-How should the various scientific and 
commercial problems involved be attacked. . 

XI.-Soil rdenudation by rainfall, and drainage: Conservation of Soil 
Moisture. · 

XII.-Fruit =Culture in the various Provinces. 
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PROCEEDINGS. 

FIRST DAY. 

OPENING OF PROCEEDINGS. 

· 4. The :first meeting of the Board was opened on Monday, the 8th December, 
1913, by the Hon'ble Sir John Atkinson who, in welcoming theBoardtoCoimba
tore, said :-

" Before the Board proceeds to the transaction of its formal business, I desire 
on behalf of the Madras Government to offer a very hearty welcome to all who 
have assembled in thls-tosomeof you-distant spot. Imyselfamhereinadual 
capacity both as host and guest. My words of. welcome must therefore be couplecl 
with cordial thanks to those by whose labours thls meeting, fraught- with such 
possibilities for good, has been arranged. 

"The selection of Coimbatore as a scene of your labours is, I think, an alto
gether happy one. No other spot could have been chosen with equal facilities for 
observing the more remarkable systems of South Indian Agriculture. In this 
Coimbatore District, where nature has been somewhat niggard of her favours, 
cultivation is intensive to a degree unknown elsewhere in the Presidency. Dry 
crops, wet and garden crops,-to use the Madras terms-alike illustrate the results 
that follow from the combination of intelligent experience with unflagging indus
try. And if these methods and results may be obseryed within a mile or two of 
where we sit to-day, no greatly extended-journey is needed to bring you in sight 
of the totally distinct cultivation of the West Coast; or of the highly specialised 
processes in vogue on the planters' estates. But it is not only its central situa
tion that makes the choice of Coimbatore for your meeting a peculiarly happy one, 
but no less the opportunity afforded you of studying the work of our Agricultural 
College and Department, of whlch we Madrasees are, I think justly, proud. 

"In Madras there has been an agricultural college and experimental farm. in 
existence since 1863. I am not going to indulge in a history of that venture though 
it turned out some good men, did some useful work, and also provided much expe
rience. But a comparison of the old administration reports with those of r~ent 
years brings out soine important differences. In the earlier days the reports 
referred chlefly to the introduction of exotics and fo work on lines_suchasviticlll
ture, and agave plantations, useful in themselves, but whlch did not affect direetly 
the occupations of the bulk of the cultivating classes. The hobby of the moment 
changed every few years. The district staff at the disposal of the department was 
small, and there is little or no reference in those reports to the adoption of improve.: 
menta by the ryots. But since 1907-08 the reports refer chlefly to paddy, cotton 
and sugarcane, three crops whlch represent 40 per cent. of the total cultivated 
area of the Presidency. And in every report the references to the adoption of new 
methods, and to the sale of better seeQ. occupy continually more and more space. 
Th.e methods and programme of work in this Presidency will come in review before 
you and I would not dream of attempting any comparison of the work done in the 
various provinces. Even if I wished to do so, I could not, and I have no desire to 
make the attempt. But although the Madras Agricultural Department has not 
achleved everything in a moment, it has shown that the scepticism with whlch 
its development was viewed in sorp.e quarters in 1905-06 was unfounded and need
less. Better types of sugarcane have supplanted older and worse varieties in Goda
vari, South Canara and South Arcot. Eight years ago pure Karunganni cotton 
was only obtainable in a few villages of Tinnevelly; now, thanks to the system 
of seed farms, there are in that district more than 50,000 acres under that variety. 
In Kurnool round Nandyal the mixture of crops in the field was still worse, but, 
the Manager of the Mills whlch use Nandyal cotton most largely has recently com
mented upon the steady improvement in the quality of the cotton from that neigh
bourhood. Thanks largely to the vernacular papers, to the work of associations, 
and to constant touring, single seedling transplantation of paddy is spreading 
rapidly, though at present it is very far from being universally adopted. The 
annual value of the savings in this Presidency due to this method may ultimately 
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be reckoned _in crores o! fl:lpees. These .res~lts compared with the results from 
the efforts of .. twen~ and,thirty years ago JUStify to my mind the soundness of the 
r~commendations made by your Board at the meeting at Pusa in 1908 that atten
tiOn should be devoted rather to the investigation of the cultivators' actual wants, 
than to the recommendation of unfamiliar and untried methods and that concen-
tration of work is of first importance. · . ' 

" This subject I am glad to see is again before the Board and it will bo 
approached with a longer and more detailed experience than was possible in 1908. 

"I do not propose to go through all the subjects you have down for discussion. 
That is for the President. But on five of these, tJ-iz., Nos. V, VI, VII, VIII, and 
IX this Government will look to your l:eport with special interest. A cattle survey 
has been completed in this Presidency and the papers are before the Government. 
As to education, I understand, that whilst there is no lack of applicants for ad
mission to this College, and whilst t~e students leave the College with a satisfac
tory equipment of knowledge, the numbers passing through tqe College are in
sufficient. It seems doubtful whethef all require the same training. If you are 
drawn into the attractive but difficult field of vernacular education, I would 
only say that it is necessary to keep local conditions well in mind. This subject of 
education ought to be approached with greater confidence than on earlier ~cca
sions on account of the experience you possess . 

. "Dairying is a wide and difficult problem. An enquiry into the methods of 
dairying in Madras City elicited the reply from one dairyman that he 'bought 
his milk fr'om the milkmaids ·of. Madras and worked it up on scientific principles.' 
I do not like to try to imagine what strange process was necessary after ' the 
milkmaids of Madras ' had finished with the milk. 

"It only remains to beg your indulgence for any shortcomings in the enter
tainment provided for you. These meetings might have been held in greater 
physical confort in: Madras, but it appeared more seemly to invite you to Coimba
tore which as I have already said in many ways is the centre of our agricultural 
activities. The local officers will, I am sure, be very glad to show you anything of 
their work here or in the districts, or of the local agricultural practice, and would 
be very pleased after..the meetings are over to take any of you who may so desire 
to any of. the local farms. The Planters' Association has very kindly offered to 
show to you some South Indian Estates if any care to see them-Tea, Coffee or 
Rubber. . · 

"I hope to have the pleasure of seeing many of you personally during the 
course of this week and meanwhile trust that you will find your discussions both 
pleasant and profitable." · 

5. The President followed with the following address in which he touched 
on the action taken on the recommendations made by the Board in 1911, and on 
the subjects for discussion at the present meeting :-

'' In opening the Eighth Meetin~ ?f the Board of Agri~ulture in In~ia and in 
welcoming so many members and VISitors, my first duty ~the pleasm~ one ?f 
expressing our thanks to the Government of Madras for so kindly ex~endmg the~r 
hospitality to us and to the Hon'ble Sir John Atkinson for the gracious terms m 
which he has proferred that ~ospitality. My next is to ~xpress !'hat, I am sure, 
is.the general regret that His Excellency the Governor lS unavoidably unable to 
be present at any of the meetings. Those of us who know what. Lord P~ntland 
did, as Secretary of State for Scotland, f?r .the development of a~nculture. m that 
country will, I am sure, understs;n~ that 1t 1s on]r ~he mos~ pres~ug necess1ty that 
prevents His Excellency from g~vmg the recogn1t1on of his offiCia~ attel?-d~nce to 
our meetings : and I am sure it is as much a matter of regret to him as 1t 1s to us 
that he cannot be with us. 

"Amongst the many distinguished visitors who are attending our mect~ngs I . 
would, in particular, welcome the Hon'ble Sir Rob?rt Carlyle, our l\Icmbcr m th~ 
Government of India the Ron 'ble Sir John Atkinson, Member of the Counc1l 
of the Governor of Ma.'dras, and the Hon'ble Sir Alfred Bourne by whose ripe expe
rience as an Educationalist we hope to benefit. 

"Gentlemen, since the last meeting of the B?ard at Pusa, in November, 191J, 
many important changes have taken place to which I may perhaps be allowed to 
tefer briefly. 
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"In April, 1912, the post of Inspector General of Agriculture in India was abo
lished and the new appomtment of Agricultural Adviser. to the Government of 
India was combined with that of Director of the Pusa Research In.~titute. The 

, services of Mr. Coventry, our Agricultural Adviser, who, you will all he glad to hear, 
Will be back at the end of February, received high recognition when, in June, 1912, 
he was appointed a Companion of the Indian Empire. As a further distinction 
conferred upon the Department, I have to record the bestowal of the Kaiser-i-Hind 
gold medal on that distinguished lady worker-Mrs. Howard-whose absence from 
our meetings on account of ill-health, we all regret. 

"In December, 1912, the Department suffered a heavy loss by the resignation of 
1\Ir. H . .M. Lefroy, the Imperial Entomologist. :Mr. Le:froy was an enthusiast in his 
subject, who added to a remarkable energy in original research a due appreciation 
of the economic importance of his subject, and his work has left a marked impres
sion on the country and has materially enhanced the reputation of the Agricultural 
Department. 

~ "Since the last meetin~ there has been a considerable expansion of our superior 
staff. The territorial re-distribution in Bengal has been followed by the creation 
of a Department of Agriculture in Assam and a distribution of existing staff 
amongst the three provinces as re-constituted. This has necessitated the recruit
ment of another Agricultural Chemist. Dr. Barber has been appointed Sugar 
Expert with headquarters at Coimbatore. :Mr. Hulme has been appointed Sugar 
Engineer in the United Provinces : a post of Entomologist has been added to the 
cadre of the Madras Department, which has also been strengthened by the-addition 
of a third Deputy Director. An Assistant Botanist has been appointed in the. 
United Provinces. A Third Deputy Director and an Assistant Director of Agri
cultll.I6 have been sanctioned for the Central Provinces: a Second Deputy Director 
of Agriculture for Bihar and the Punjab : while further additionS to the stafi are 
under consideration for Bengal, the Punjab, the United Provinces, Bombay and 
Bihar and Orissa. Finally, Agricultural Engineers have been added to the stafi 
in Bombay and the United Prov'i:nces. 

" Before proceeding to introduce the Programme for discussion at the present 
Board it may be convenient to pass in brief review, the action 'fhich has been 
taken on the Resolutions of the last Meeting of the Board held at Pusa in November, · 
1911. 

" The Government of India accepted the Resolution of the Board that future 
Meetings should he held every two years, alternately in one of the Provinces and at 
Pusa : and, consequently, we are now meeting in the Madras Presidency. The 
Government of India has also accepted the recommendation of the Board that 
Honorary Degrees of L. Ag. should not he conferred and decided that such degrees 
should be awarded only to those who have gone through the pre~cribed three years' 
curriculum at an Agricultural College. 

''I regret that, up to the present, it has not been possible to give effect to the 
Resolution of the Board that the relative feeding value of food stuffs and fodder 
for cattle should be made the subject of an early study at Pusa. The subject in all 

, -its aspects will come up again for consideration this year under Subject V, and I 
hope that some practicable working scheme will be evolved. . 

"The important subject of Cotton Investigation in India bulked largely in the 
Proceedings of the last Board-an able note on the subject by :Mr. Coventry being 
taken as the basis of discussion. The general principles laid down in this note · 
were endorsed by the Board, and, as a result, the extension and improvement of 
cotton cultivation in India on the main lines indicated in the Report on the Pro
gress of Agriculture in India for 1911-12, have continued to engage the chief 
attention and time of the Agricultural Department in all Provinces where cotton is a 
crop of importance. The stafi of Deputy Directors is being increased : unremit
ting attention is being paid to the selection of seed, demonstration of improved 
methods of cultivation, maintenance and distribution of seed of improved varie
ties, evolution of new types by plant-breeding and other processes. Seed farms 
are being multiplied, and every possible inducement is being given to cultivators 
to grow improved varieties. · 

" In this connection we hope, later in the week, to welcome as a visitor to the 
Board, Mr Arno Schmidt, the energetic Secretary of the International Federation 
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of Master Cotton Spinners' and Manufacturers' Associations. I hope that hi~ 
presence at the Board may prove to OUJ' mutual advantage. 

''Another important subject which engaged the attention of the last Board 
was the Indian Sugar Inqustry. The recommendations made by the Sub-Com
mittee which dealt with this subject have formed an excellent guide for local Gov
ernments and Administrations in framing their policy. In consequence much 
attention has been devoted to this crop during the past two years and the proQTess 
made in each Province will, I have no doubt, be fully recorded by the Com
mittee which will this year dealagain with the subject. I shall not anticipate the 
report of that Committee by entering into details. 

" It seems unnecessary to refer further to the Resolutions of the last Meetina of 
the Board as they, in the main, dealt with general principles; but it is satisfac~ry 
to note that, in all cases, these recommendations have, as far as possible, been 
given effect to by~Provincial Departments in shaping their policy of agricultural 
development. 

"I shall now briefly <lliect your attention to the subjects for discussion·at the 
present Meeting. Subjects II to IV might be called the '' hardy annuals " of the 
Board's agenda, but the .terms of reference under each of Subjects II, III and IV 
will show that there are this year very important points to be determined. Under 
Subject IV, I trust that the growing relationship between Agriculture and Co
operation will be duly emphasised and that, so far from being merely a record of 
progress, the report of this Committee may be able to lay down for us, with some. 
measure-.of definiteness, the lines upon which . the agricultural and co-operative 
movements can be. linked together. Co-operation, even in India, is not solely 
dependent upon agriculture .for its energies: there are many trades and industries 
to the assistance of which its efforts coUld suitably be directed. But the popula
tion of India is preponderatingly agricultural and the force pf circumstances and 
environment has naturally directed co-operative effort first to agriculture. In a 
land of small holdings like India it is practically the only means by which scientific 

- agriculture can be made possible, and it, theref<rre, is the duty of an Agricultural 
Department to see how it can best utilise this great aid which has been placed to 
its hand. · · 

"Subjects V an.d VI remind us that, for the first time-in the history of the 
Board, we welcome our colleagues of the CiviLVeterinary Department. The 
subjects which we o:fier for their consideration are general, being concerned with 
problems that are common to both Departments and, in a large and mixed Board 
like this, it is difficult to do otherwise. At future meetings of the Board it may 
be possible to include one or two subjects of more technical interest which can 
be discussed by Veterinary Officers themselves. But the two which we have 
selected for discussion this year are practical problems which concern both branches 
of th~ Service and in which both parties can co-operate for their mutual benefit. 

"Under subject VII-The Indian Sugar hi.dustry-the Committee will review 
the progress since the last meeting of the Board and will make such further recom-
mendations for development as they may consider advisable. . 

"To certain provinces of India the rice crop is one of first importance. In 
Burma, it is the greatest export crop, no less than 2,500,000 tons being annually 
exported: in Bengal, Madras, the Central Provinces and ~arts of BiJ;lar and Orissa 
it forms the food crop of the great bulk of the populatiOn. It Will I?erhaps be 
impossible to get, from a discussion of the crop, such precise conclusiOns as we 
have in the past been able to promulgate with reference to such crops as cotton, 
wheat or tobacco. But there is a general feeling ~hat the crop shoul~, sooner. or 
later, be considered, and the meeting of the Board m one of the great nce-gromng 
provinces seemed a suitable occasion for opening the subject. 

"Perhaps the most important subject which will engage the attention of the 
Board is the question of Agricultural Education. This question has engaged 
the anxious attention of the Department ever since its initiation. We have ha<! 
some successes, but, we must, I am afraid, admit. that we have also ~ad some 
failures and just as a good business man does not shirk the task of takmg stock 

- even though he may have a feel}ng th~t all is n?t well, s~ it ~ but right that we 
should now, after our few years expenence, reVIew the situatiOn and see whct~cr 
our policy is built on a sound foundation or not. I hope for a very full express toll 
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of the opinion of the Board on this most important subj'!ct and I trust that the 
result of .our deliberations will be to amend what has been found to be wrong and 
to reconstruct our policy of Agricultural Education, if necessary, on a sound and 
firm basis. 

"Another very important subject which will engage your attention is that of 
the Dairying Industry of India. The supply of a plentiful quantity of good pure 
milk is one which is engaging, to a very great extent, the attent1on of the Municipal 
and 1\Iedical authorities. Dealing as we do with the cattle of India we cannot 
get away from the fact that the responsibility for the provision of such a supply 
rests more or Jess with us. It is not improbable that the results of our delibera
tions will be to show that the first necessity is the provision of an adequate supply. 
Till this is forthcoming it would perhaps be premature to enter into much detail 
as to the scientific aspects, such as the Bacteriological or the questions of ghee 
and butter manufacture, etc. ; but all these points will, I have no doubt, be borne 
in mind by the Committee. 

"With reference to the next subject, viz., .Soil Denudation by rainfall; and 
drainage, and the Conservation of Soil-moisture, I am extremely sorry that Mr~ 
Howard who devoted a portion of his recent leave to the investigation of this subject 
in Italy is unable, owing to Mrs. Howard's illness, to be present at this discussion. 
1-Ie has, however, kindly sent me an opening note which will form the basis for 
discussion by the Committee. In some parts of India, viz., those which enjoy 
a steady monsoon, there is no doubt that the problems. of drainage are, if not of 
greater, at least of equal importance, to the question of irrigation in our dry dis
tricts; and I venture to hope that the discussion of this subject at our Meeting 

. may direct the attention of the Agricultural and Engineering Departments to the 
importance of this aspect of the question. 

"The last subject on the programme is Fruit Culture in the various Provinces. 
A great amount of success, both in the groWth and packing o:f.,fruit and in the 
transportation and other business arrangements connected with the industry has· 
been achieved by the Howards in· Quetta and also by Mr. Robertson-Brown d 
Peshawar. The question is one which is now being generally taken up by- Agri
cultural Departments, mid I think that it may be of mutual advantage if the 
workers on this subject have an opportunity of discussing together the various 
points connected with the industry. 

"Gentlemen, it will be nine years next January since the first Meeting of the 
Board of Agriculture, as we at present know it, was held at Pusa. In these nine 
yea1'8 much progress has been made. The superior staff of the Department has 
been increased from 30 members to 78, the number of farms from 40 to 259. 
But there has been more than mere numerical progress. There has been progress 
in Education and Co-operation on both sides. On our part we- have got beyond 
the stage of considering that the East has nothing to teach the West. We have 
learned that we have to deal with an agricultural practice which is built on the 
traditional custom of years and in which reside, though unexpressed and unex
plained, deep scientific principles, the l'easoll8 for which are only gradually being 
elucidated. We have found that the only v.~ay to progress is a sympathetic apprecia
tion of local conditions based on an accurate study of indigenous methods (for 
which a good knowledge of the la11oouage is essential) and a sympathetic co-opera
tion. with the cultivator .. pruess we have the sympathy and co-operation of the 
cultivator we can do nothing. Compulsion and force are absolutely opposed to 
the idea of agricultural development. .The adoption of the methods we recommend 
is a purely optional matter. The cultivator need not take them up unless he 
wants to : and he certainly will not do so unless he is finnly c~nvinced that they 
are better than his own. Fortunately we have been able in many cases to per
suade him that they are : the days of suspicion and mistrust are gradually passing 
away and with the cordial and increasing co-operation of the cultivator, I think, -
we may say that we have really;.begun to effect something. 

"Simultaneously with the development of our mutual understanding of each 
other-that great factor in all schemes of economic development-the co-opera
t!ve cndit movement, has been gaining in strength. It provides the lever which. 
hfts the small man out of his narrow and restricted environment and enables him, 
by the power of combination, to throw off the disabilities of his restricted village 
commerce and to enter on more equal terms into the busjn.CS$ of the wider 

(l 
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market places of the world. It is most opportune that the movement should 
have gained ground in India simultaneously with the forward movement in agri
cultural research. It is the one great factor which brings the adoption of the 
most approved methods, expensive though they be, within the reach of the small 
cultivator who js the backbone of the agricultural wealth of India. 

"Gentlemen,- -particu~arly fortuna~e and happy are those who, like the 
members of the Indian Agncult\].ral Sel'Vlce, can take a share, however humble, in 
t~e economic development of this great Empire. For a ,contented rural popula
tion means a satisfied and peace-abiding nation. Yours it is in peculiar measure 
to work in peaceful harmony and .trust with the people amongst whom you are 
~laced: no suspicion or mistrust arises as to the integrity and honesty of your 
mtention : you are w01·king with the people and for the people for the people's 
good. You are now ploughing no lonely furrow. The numbers of your fellow 
workers are daily increasing and; if sympathy and co-operation are the key notes 
of your action, then, when you come to lay down the plough, at the termmation 
of your career in India, you can lay it down and leave the country with, a.t least, 
the gratifying -testin10ny of a good conscience." 

SUBJECT I.-CONFffiMATION OF PROCEEDINGS OF TRE LAST MEETING. 

6. After the Proceedings of the .last meeting were confirmed, Com
mittees were appointed to deal with subjects II to XI and the Board adjourned 
for the Committees to deliberate. 

THIRD DAY. 

7. The second meeting was held on the lOth December, 1913. 
"In view of the fact that those members of the Board who belong to the Vete

rinary Department were inte~ested only in _sc,me ofthe references undepubjects 
II and III, and in subje~s V and VI, the President requested the Board to take 
up these references first, so as to set Veterina1y O~cers free to return to their 
head-quarters. 

The Committee on subjects II and III (Veterinary) consisted of lllr. Heycock 
(Chairman), Colonel Pease, Major Smith, Messrs. Harris and Ware, 

SUBJECT II.-(VETERJNARY) : PROGRAMME OF THE IMPERIAL BACTERIOLOGIST 
. (APPENDIX A, PAGE 58). 

I. 

8. The terms of reference were :-
To examine' how far the programme meets ihe requirements of the Provinces. 

Mr. Heycock read the report of the Committee which was as follows :-
"Tho Committee consider that tho Programme of Work of tl1o Imperial Bacteriologist should 

contain a statement showing tho· main work on which be is engaged, viz., the pri>paration 
of sera and vaccines. As it dot'S not do so, it is impossible to say bow far the present pro• 
gramme meets the requirements of Provincial Officers with regard to tho pn·paration of 
sera and vaccines." 

With refer~nce to this criticism of the Programme of Work of the Imperial 
Bacteriologist, Major Holmes explained that the Programme related to research 
work only and that other particulars were given in the Annual Report. 

Mr. Heycock said that the Committee thought that there should be a definite 
forecast of the quantities of sera likely to be available. 

Major Holmes having pointed out that though as many dos~ as possible 
would be prepared, it was not possible to make a forecast of t~e kind s~ggestcd, 
the President gave it as his opinic.n that the report was on the lines requued. 

A resolution to the efiect that the Board should not accept the Committee's 
xq.oxt was proposed by Mr. Dobbs and seconded by Mr. Harris who explained 
t~at he bad cbansed hiS mind since si8Jling the Comlllittee's report. 
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The question was put to the vote and, on a division in which only 15 
members of the Board participated, was negatiyed by a majority. 

The report was thus 'accepted by the Board. 

STJDJECT IIJ.-(VETERINARY): PROGRAMMES OF WORK OF THE PROVINCIAL 
. DEPARTMENTS (APPENDIX B, PAGES 59-103). 

9. The terms of reference were :-

(a) To ccmsider lww far tlte programmes of tlte several Provincial and Native 
States' Departments meet the requirements of the Imperial Of!Wers 
and of tlte otlter Provinces and ~tates. · 

(b) .To examine and report how far the recommendations of Committee A of 
. the Board o/1910, printed on page 80 of the proceedings and pa,ssed 

by tlte Board, have been followed in .drawing up the programmes. 

In this connection tlte Resolution of the Board of Scientific Advice at its 22nd 
Meeting on the necess·ity of drawing a distinction between major and minor investiga-. 
ticms un1l be taken into account. This resolution was in .the following terms :-. 

"REsoLVED.-To recommend t~at those departments that so far have not 
differentiated between the more and the less important inv~tiga
ticms claiming aUention, sluYUJd in future do so and that programme~~ 
slwuld distinguish between main and subsidiary lines of investigation 
accordingly.'' 

10. Mr. Heycock read the report of his Committee as follows:-
.. The Committee notice that no programme hail been received as yet from the Superintendent, 

Civil Veterinary Department, Bengal. · 

Thia is the first year Veterinary officers have been asked to submit programmes for the informa
tion of tho Board of Agriculture. The instructions prescribing the form in which pro~mmes 
should be submitted appear to be open to misinterpretation, judging from the different 
nature of the programmes sent in by the varioua Provinces. Having regard to the nature 
of the programmes submitted, it is not poBBible for the Committee to estimate how far they 
satisfy the requirements of Imperial and other Provincial offi~rs. The programmes, the 
Committee think, should in future years contain the following particulars :-

A note showing the size of the staff, number of hospitals and dispensaries, progreBB made since 
- the last report and the chief problems which are engaging the attention of the officers of the 

Department concerned, such as the difficulties of training and recruitment, horse and cattle 
_ breeding, prevalence of particular diseases, etc. 

If an officer is engaged on any special work, hia programme should separate distinctly major and 
minor investigations. He should also distinguish between work in progrellli and new work, 
giving information as to- · 

(a) its aim; · _ 
(b) the results, if any, obtained since the submission of the previoua programme; 
(c) the direction in which it is proposed to continue the work during the current year." 

With regard to the particulars specified by the COmmittee for mention in 
future reports, Mr. Blackwood said that it had been understood that only scientific 
work was to be referred to in Programmes, and that administrative questions 
were not involved. . · . 

The President thought that the points mentioned in the report provided a 
good skeleton for a programme and that the mention of staff was justified as 
conditioning the nature and amount of work possible. . . 

The Board unanimously agreed to the acceptance of the Report which 
was proposed by Dr. Leather and seconded by Mr. Dobbs. 

SUBJECT VI.-How THE ENERGIES OF THE VETERINARY DEPARTMENT CAN 
BEST BE UTILIZED FOR THE DISSEMINATION OF PREVENTIVES .AGAINST 
CATTLE DISEASE AND THE INTRODUCTION OF PROPHYLACTIC MEASURES • 

. n. This subject bad been considered by a Committee consisting of Mr. 
McSwiney (Chairm~), Colonel E_vans, Lieut-enant-Colonel Farmer, Major Holmes 
Messrs. Clayton, Oliver, and Qmnlan. . • 

c2 
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The terms of reference were :-

To consider tlte Resolution passed at tlte 6tlt Conference of tlte Registrars of 
Co-operative Societies to tl1e effect "tlwt cattle insurance slwuld not be 
undertaken unless adequate means existed of applying prophylactic' 
measures " 1 and to make recommendations. 

Mr. McSwiney read the report of the Committee appointed to deal with this 
subject, which report as finally adopted is printed on page 13. . 

As to the form of this report, the Board agreed to a suggestion of Dr. Leather's 
that the proposers and seconders of resolutions moved in Committee, need not be 
mentioned in the report. 

A suggestion made by Mr. Ram Gopal, and UJiderstood to mean that the 
Veterinary Department should open elementary courses in Hygiene suitable for 
Patwaries and Lambardars, found no other supporter. 

Mr. Ram Gopal subsequen~ explained that he had only intended to suggest 
.the drafting of such courses. 

As regards inoculation Dr. Pillai asked whether Government would not under
take to supply sera to Native States, and Major Holmes explained that this was 
-~lready ~one where a trained assistant was available in the State to carry out the 
maculation. 

· With regard to. the third paragraph ol the report the President mentioned 
that the Government of India was already thoroughly acquainted with the situa
tion and asked Major Holmes. to explain to the Board. l\Iajor Holmes having 
explained the circumstances in: connection with the break down of the new centri
fuges at Muktesar, Colonel P~!:!ose proposed the deletion of the paragraph from the 

~ report. This proposal wa_s seconded by Mr. Fletcher but rejected by a majority 
·on a show of hands. ~ 

Coming to paragraph 4, the Chairman of the Committee asked Mr. Clayton 
to explain the position. Mr. Clayton said that it had been suggested that nothing 

·could be done towards the insurance of cattle until their inoculation was possible. 
The Committee was, however, of opinion that inoculation was only an adjunct and 
that the main consideration was the spread of education as to hygiene and 
proper feeding and this was difficult owing to a general absence of public spirit and 
public opini<,>n, one man not caring what happened to.another man's cattle. The 
creation ·of such a public opinion was one of the great advantages of Co-operative 
Societies whose members would heed the warnings of an inspecting official as 
isolated individuals would not. · 

'Dr . .Mann contended that the idea of the Registrars in passing the resolution 
referred to was that it was necessary to enforce inoculation in order to prevent 
the premium for insurance rising so high that no one could pay it. 

Mr. Clayton pointed out that the premium was an automatic indicator of the 
value of insurance, the principles of sound insurance applying independently of 
the rate ·of mortality. Insurance had been most successful in five districts in the 
dry zone of Burma where cattle were stall-fed. The rate of premium had been 
worked out there and about 40 Societies started were doing well. Very little 
mortality had occurred and insurance was certainly easier where mortality was 
low. 

In reply to Mr. Sampson, Mr. Clayton said that the cattle were valued by a 
Committee of the Insurance Society after hearing the owner's valuation. Three
fourths of the valuation fixed was paid. 

· Colonel Maxwell. pointed out that when inoculation only gave protection 
for three mont~, its general adoption was of very little. use, and suggested making 
it compulsory in infected areas only. 

Mr. Smart thought that if this had been·.brought out at the Conference, ~he 
Registrars would not have passed the resolutiOn. They had thought protcctwn 
necessary against the possible ruination of Societies, suggested by l\lr. Coventry, 
owing to the prevalence of the cattle disease. If there were a staff to carry out 
inoculation in emergencies, the danger would be minimised. 
· · _-Coionel Evans said Co-operative Societies were already responsible for report-
ing outbreaks, which met the difficulty. · . 



13 

})r. Mann asked whether ther;Veterinary Department had data of ·mortality 
to enable the possibilities of insurance in defined areas to be worked out and Mr. 
Clayton replied that statistics for five districts in Burma showed a 2 per cent. 
mortality. The rate of premium to be prescribed has been fixed by the Registrar 
at 5 percent., thus leaving a wide margin of safety should the statJ.stics prove to 
be unreliable. Co-operative Societies can themselves provide the most accurate 
data, and insurance would break down at once itnot on a sound basis, necessitat
~g the automatic raising of the premium. 

After some discussion of the difference in mortality rates according to the 
class of cattle to be insured and the uses to which they were put, Mr. Clayton 
explained that there were in Burma no insurance societies unconnected with 
Co-operative Societies and that the agricultural methods and the way the cattle · 
insured were used were thoroughly well known to the Registrars staff-such 
knowledge being essential to the financing of the s~iety. 

The Board adopted unanimously a resolution proposed by Mr. Smart 
and seconded by Colonel Maxwell, to add to the fourth paragraph of the RBSOLUTioll L 

rep:»rt the words ., and to raise no objection to the establishment of co-
operative cattle insurance societies where the Veterinary Department can 
guarantee facilities for inoculation on the outbreak of disease". 

The President, who had been the Chairman of the Committee of Registrars, 
explained that he had not approved of the resolution referred to, which had been 
put in its proper perspective by the present Committe.e,_s report. . 

The Board accepted the report as b~low :-
Inoculation, though Vf!ry important. in dealing 111ith contagious cattle disease, -is chiefty valuable 

as an adjunct to the other methods, and that the best method of prevention is by the instruc- _ 
tion of the people in tJJ.e proper care of tJJ.eir cattle, sanitation, .storage of forage, water supply 
and prompt and efiective segregation on tJJ.e outbreak of contagious disease and early reportr 
ing of the same. · 

As a result, the .first duty of the Veterinary stafi of each Province, both superior and 
subonlinato, is tAl get into tJJ.e closest touch with, and to obtain the confidence of, the 
people in tJJ.eir village. 

2. In the above circumstances tJJ.e Committee are not prepared to recommend the general accept. 
amce of the principle of extending inocubtion by unqualified men, as the people would b8 
more suitably taught to use otJJ.er measures ; tJJ.ey were of opinion that progress would best. 
be achieved by an adequate increase in the superior and subordinate stafis of the Veterinary 
Department. 

3. The attention of tJJ.e Government of India should be drawn to tJJ.e fact tJJ.at opportunities of 
inoculation have been lost owing to the failure of the supply of serum from Muktesar for 
several months past and that the Board of Agriculture should ~e that the Imperial 
Bacteriologist be placed in a position to meet tJJ.e demand. · 

4. Inasmuch as a centralised department is at a great disadvantage in undertaking propaganda 
for improved methods, either of Agricultural or Veterinary practice. among an uno:rganised 
population, this Committee would welcome the establishment in every Province of a system 
of cattle insurance on co-operative lines as the best means of creating a strong publio opinion 
in favour of improved cattle hygiene, and would express the hope that the Registrars of eo. 
operative Societies may see their way to re-coneider the resolution come to at their sixih 
Oonferunce, and to raise no objecijon to the establishment of co-operative cattle insurance 
societies where the Veterinary Department can guarantee facilities for inoculation on the 
outbreak of disease. 

SUBJECT V.-(a) CATI'LE-BREEDING AND (b) FooD AND FoDDER SUPPLY. 
THE· BEST . MEANS OF INVESTIGATING THE RELATIVE FEEDING VALUES 
OF INDIAN CATTLE-FOODS. 

12. This ·subject was considered by a Committee consisting of the Hon'ble 
Mr. Hailey (Chairman), Colonel Pease, Lieutenant-Colonel Fanner, Dr. Parr, 
Messrs. Evans, Hamilton, Sitole and Smart. 

The terms of reference were :-
(a) A survey of the ·caule-breeding industry has been f1UUle or is in progress 

in most prOvinces and the time 'UJO'I..lld fWW seem- ripe for the Board to 
advise on the lines of fldure policy to btr adopted. The measures to 
be taken fo! the preservation of ~he ~ne breeds which already exist and 
the protectum of the cattle~breedtng 'lrnilustry, the preservation of graz- . 
ing areas, and the general question of fodder-supply (together with the 



i'fl!rlieil_ one of gr.azing versus stall-feeding) see1n to call /or furtlter 
~ts~swn. If!' vtew oJ tlte growing 07Jinion in fa·vour of stall-feeding, 
~s it now destrable. to start a systemati{) investigati@ of the relative 
fo?d values of Indu.tn ca~le-foods .and to frante a working plan for 
th~s, on the lmes of comb~ned feedmg and cltemiool tests ? 

(b) To consider. the S'l.lggestions nu.tde by tlte Board of ForestnJ at their Meeting 
in March 1913 :- · 

·"It is considered desirable that the Agricultural Department should be asked 
to continue experiments as to the possible utilisat-ion of prickly pear 
for fodder /' arul 

(c) to nu.tke recommendations. 

Mr. Hailey re~d the report * of the Committee on Subject V and apologised 
for the necessary mad.equacy of a short report on so . wide a subject. He said 
that though the subject overlapped with subject X (Dairying), the Committee 
had studiously avoided that aspect of it. · 

The President after thanking Mr. Hailey for his excellent report mentioned 
the discussion of the subject at the Forestry Board's iecent meeting and read ex
tracts from the Government of India's letter in which they expressed to -local 
Governments their views on the resolution by that Board with special reference 
to the question of substi~ting cut fodder for grazing and of utilising prickly pear 
as a fodder. 

Mr. ;Hailey explained that it was in view of these-references that the Committee 
had laid what might otherW-ise· appear to be undue stress on certain points in 
their report . 

. AI3 regards increase of grazing area being necessary- for the improvement 
of cattle, Mr. Lodge said that the result in some cases had been deterioration, 
and that restrictions should be imposed so as to keep .the numbers of cattle on 
grazing areas, within limits. He mentioned experiments in, selling hay, which 
had beenpopularised by offering it for sale and said that by cutting coarse 
grass the growth was greatly improved. Lantana destroyed pasture land, which 
recovered its value after eradication of the pest. He endorsed the principle of 
establishing an agricultural branch of the Forest Department, if the increase of 
staff. could be obtained. 

Mr~ Hailey thought that a scheme\ tried on the United Provinces ravine lands 
was likely to become a great success. Babul plimted on large areas for tannery 
purpose_s h~d the result of largely i.mproving. the grazing, and Fore~t Offi.~ers .in 
fact mamtamed that no great growth of grass ever took place on such areas w1thout 
some shading by trees .. The area, 10,000 acres to begin with, nowextended to a 
~uch larger BJ-"ea and gave a magnificent growth of grass. No general advance 

·was, however, possible until a branch of the Forestry Department was formed for· 
dealing constructively with these ravine areas. Already there were a Forest Officer 
and special staff in the United Provinces. . 

, With reference to the question of preservatiOn of grazing grounds, 1\Ir. 
Sampson suggested, in the interests of Madras that it was undesirable to recom
mend the exemption of any grazing lands, forest or otherwise from restrictions, 
except in recognised grazing tracts. · · 

Mr. Smart objected that, in Bombay, there was, he believed, only one recog
nised grazing tract outside Native States, and the adoption of Mr. Sampson's 
proposal would mean apEroval of restrictions on grazing almost anywhere in the 
Presidency. 

After some discussion in which Mr. Chadwick and Colonel Pease took part 
and from which it appeared that 1\Ir. Sampson's chief objection to unrestricted 
grazing was based on the evil effects of over-stocking small grazing areas ~uch 
as are common in 1\ladras, 1\ir. Hailey explained that the intention of the Co_m~uttee 
ha .. d been to avoid restrictions as much as possible. He proposed to lumt the 

• The report as ameb.ded is printed on pp. 15 to 17, 
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scope of the paragraph dealing with this question to forest areas, but to add to 
the end of the first sentence the words ". except in such areas as are regarded as 
already over-stocked." 

1\Ir. Chadwick accepted the paragraph as thus amended, the discussion 
having sufficiently emphasised the difference of conditions in different provinces. 
With reference to the improvement of waste areas he would like to see an accoant 
published of the interesting work in the United Provinces referred to by 
1\Ir. Hailey. 

1\Ir. Hailey said he believed a special report dealing with the matter was being 
brought out. In reply to the President, he said that it was not suggested that 
the Board should give any special prominence to the Committee's suggestion 
under this head. • . 

The Board then went on to discu.~s the la-st of the Committee's rec;ommenda
tions. Tho lJJ.rge number of cattle of a similar class, required for conducting 
practical feeding tests, having been pointed out by 1\Ir. Dobbs and emphasised 
by Colonel Pease, MP. Milligan said that in two or three years' time it might be 
pos.'lible to start experiments of a practical nature at Pusa. Mr. Clouston 
said they had already established the value of one of the grasses in the Central 
Provinces and of cotton seed and cake by feeding experiments with young animals 
in a breeding herd. Mr. Wood illustrated the difficulty of dealing with the matter 
on ordinary farms by quoting the contradictory results arrived at by him with 
working bullocks. In reply to Dr. Leather, Colonel Pease explained that the 
Committee had contemplated as well, more scieny.fic and elaborate tests with 
apparatus of the kind used in Germany and America. Mr. Meggitt drew the 
Board's attention to the necessity for distinguishing between the many different 
kinds of proteins in analyses in connection with this kind of work. Dr. Fischer 
had di;tinguished a large number of chemically distinct proteids which had been 
shown to have very diverse physiological effects. Dr, Butler emphasised the 
enormous difficulties involved in an attempt to get any results of any value from 
experiments on nutrition of the kind proposed, and instanced alcohol as one of the 
few substances the nutritive value of which. had been satisfactorily determined 
in this manner. 

Colonel Pease explained that the general feeling of the Conimittee had not 
been that the subject was of the importance implied by the wording of the recom
mendation, and suggested the substitution of the word " desirable , for ''absolutely 
necessary," -which was accepted. As regards foods of general importance, such as 
cotton-cake which Mr. Hamilton specified as a food the value of which required 
to be established' in the Punjab, it was pointed out by several members of the 
Board that the question is one more for general demonstl;ation of a recognised 
fact than for more precise experim~ntal determination. . 

The President drafted a resolution. which was proposed by Mr. Dobbs and · 
seconc"!.ed by ?tlr. Hailey, "that the Board endorse the report of the Com- · 
mittee and agre~ that only gener:al principles can be laid down. RBSoL'C'l'Iox c. 

With reference to the investigation of the relative values of Indian 
cattle-foods, they consider that a scientific investigation could only be 
carried out by a ·special staff with special equipment such as could not 
at present be justified by the comparative importance of the results likely 
to be obtained." This resolution was accepted by a majority of the Board. 

13. The report as amended is given below:-
.. In dealing with the .subject of the cattle supply of the diffeient provinces of India, there is 

one outstanding feature common to all, ~iz., the rising price of cattle. ihe main reasc.ns 
for this are variously stated to be the extension of cultivation and consequent restriction of 
grazing lands ; the marked falling off in importations from Native States ; the incre.ased 
cultivation of commercial crops such as cotton and jute which have led to a decrease in the 
cultivation of crops affording fodder with the nece.ssary result that cultivators in these tracts 
have come to rely more and more on purehasl'll from the breeding districts. The latter canso 
is said to operate so largely in some areas that the cultivator is content if he can support 
his plough cattle. The position in some parts of India, notably the Bombay ~sidency, 
appears to be such that before any project in the direction of improving the quality or in
creasing the number of cattle can be attempted efforts must first be made to ensure an 
adequ!\\e supply of fcdder. It is poiflt(d out that it is of little use providing the services 
of better classes of bulls if the cultivators are unable to re.ar the young stock.· Cattle are 
boug~t yearly for the working season and promptly sold because there is insufficient fodder 
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to keep them alive in the open lll.'lason. In such aroll8 tl1orefore tl1e problem is rather that 
dealt with in the second subject of ref:rence, t>i:., Fcdder-SU}lply. · 

There are, ~~wev?r• ~ear indio~tiona in each 'of tl1e provinces represenkd en tl1e Ccmmitwe tllat 
the evilt.s bnngmg about 1ta ?Wn remedy and tJII\t private enterpri.e iB being stimulat-ed by 
the colJ.Biderable profi~ ?btamabl? from cattle-breeding to make good tl1e deficiency in tl1e 
cattle supply. In addition to tlus the cultivators, pM"ticularly in tl1e United Provinces, 
~re being forced by the necessities of the situation Eo far to change their crop system 118 to 
mclude som~ form of fodder crops 3Dd to pay attention to tl1e rearing of their young stock 
by stall-feedmg, Some such outcome of the rise in prices of cattle is inevitable. The dmin 
on tl1e breeding centres has become so severe tl1a.t the price of cattle iB eating seriously into 
the profits of such cultivators as rely exclusively on tl1em for their plough catt.le. · Soonlll' 
or later those who have been tempw~ by tl1e growing prioer. of commercit~l crops to reduce 
tlle al'ea under fodder producing crops must be compelle~ by tl•e price of cattle to breed or 
rear cattle themselves. · 

The probl.em before the Agricultu~l Department iB to assist them to ?ecomo more self-~upporting 
m tlrls matter and also to asslBt and encourage tlle breeder to r11.1se more and betwr animals. 

Tn making their recommendations on the subject the Committee wish to make it clear that they 
draw a distinction between the bre(ding tracts and tl1cse tracts which are mainly dependent 
on outside source~". The main problem in the latter is the inerel\88 of the fodder supply and 
there iB at present little possibility of effecting any improve1nent in cattle-breeding until 
this has been effected. • 

·Jn this connection, however, it would appear desiro.Lle that some efforts should be made' to work 
out in a non-breeding tract the relative profit and _loss of (a) growing sufficient foddlll' and 
rearing young stock and (/;) putting the land under cotton or other commercial crop and buying 
mature bullocks. 

With reference to the fifl't portion of the terms of reference, viz., cattle-breeding, the· Co!DDuttee 
l'Onsider that tl1e undermentioned points are of particular hnporto.nce :-

(I) Preservation of grazing ground8 in forest areaa.-The restriction of grazing rights now 
enjoyed iB from the P9int of view of cattle-breeding to be deprecakd except in such 
areas as are ·regarded as already overstocked. There still remain in some provinces 
grazing lands of .considerable extent which serve as breeding grounds. There iB a danger 
that these may be encroached upon either for cultivation or as protected forests not open 
to grazing. The conditions differ so greatly that no specific recommendations can be 
made. The maintenance, however, of breeding grounds iB of such importance that if 
there is any danger of their being devoted to other purposes tlleir acquisition on public 
grounds appears desirable. If acquired they could be much more efficiently managed 
tllan at present, and could be made to support larger herds of cattle. 

(2) Improvement of waste areaa.-The improvement of these ar«;as should be systematically 
undertaken with a. view to increasing grazing and_ fcdder facilities. In every province 
there appear to be large areas capable of development under proper management. The 
Committee recommend action l)n the lines now being taken in tl1o United Provinces to 
bring tlle ravine areas under control on a. large scale and develop tl1em as fuel and fodder 
reserves. Such work of improvement can be best undertaken by the Forest Department 
acting in close association with the Agricultural Department. A separate brancl1 of 
that Department might be formed under the title of Agri-Forest branch. The gradual 
afforestation of ravines and other waste lands would moro than counterbalance the loss 
in grazing land from extension of cultivation. It is important that tl1e aim in view 
should be primarily to increase grazing facilities and provide more fcdder and should be 
regarded from this point of view rather than from that of increlll!ing tl1c forest area, 

The object might possibly be attained by placing this work immediately under tl1e _civil bead 
. of the district. A somewhat similar system of improving the grass in certain high lying 

arcas of hard_ soil by the formation of kiaris has been succeSI!fully dcmo1111trated in the 
Punjab. 

(3) Increase in number of cattle-breeding station8.-The number appears to bo wholly inade· 
quate in nearly all provinces. It iB desirable that theso farms should be located in breeding 
districts where there iB likely to be a. demand for bulls. 

(4) Maintenance of indigenc.us breeds .of oolue.-Thcre appears to b; a distinct danger of 
valuable indigenouo .breeds dying cut through indiscriminate a.nd careless mctl1cds of 
breeding. It is most essential that where this is tl1e caso separate farms should be de· 
vo~ed by Government to maintaining tho purity of these breeds. 

(li) Breeding tracl8.-Certain definite tracts should be recognised as breeding tracts and effort 
o.t first conccntTatcd in these areas. Additional staff should be attaclud to the selected 
tracts, who will devote themselves to the question of tl1e sup}lly of bulls, the regulating 
of breeding, advising as to rearing, eto. 

(G) Di8trilrution ofstm;k from the Government farmB.-Thc committee arc not in favour of main· 
tenance of bulls by district boards. It is l'I!Btmtial that the cattle-owners should have 
a personal intertst in tl1e proper care of tho bulle. Scme such measures 88 tl10so follo_w< d 
in the Punjab might be &dopt~d where in the event of tlm superinkndcnt of the circle 
o.pproving of a. bull being mode over to a village or co-opcrative society, tho district 
l;oard bears part of tlie ccst, subject to certain conditiolliiiWl to the animal bcin~ P"?Perly 
carfd for. In the Central Provinces bulls from tl1c Govemm<•nt fanm art> d1stnbuted 
to certain malguzarB who apply, on condition tlmt tJwy open bre<ding farn;u' and ~s:"Y 
out certain definite rules regarding their proper managcnwnt. Cc-opl'rotive Soc1etics 
nhoull be given every encoumgement to ~maintain bulls for the bcncfit of their 
members. 
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(7) Caltk 8Aow.-These have proved of very doubtful utility. Breeding could be better 
encouraged by giving prizl"tt to groupe of villages for young etock bred from bulla supplied 
by the Government farm&. 

(8) Eliminalion of unduirabk mal~ llock.-In certain pa.rta of India the letting loose of Brah· 
mani bulla forme a great impediment to any improvement in the breed of the local cattle. 
Experience baa ehown that aa facilities for obtaining the lt'l'Vicea of better bulla are in
creased the villagers show a desire to get rid of these animal& Pious Hindus should 
be encouraged to maintain goillaltu where these animals could be kept. 

The villagers should be encouraged to castrate the male etock before 18 months of 
age. · · 

(9) ]ntf'UJM of llap.-In practically all provinces the &taft appears wholly inadequate to 
undertake any systematic attempts at improving cattle-breeding and an increase il 
eBBential. 

J4 The fcdder question appears to arise in very difierent degrees of acutenesa in various pa.rta 
• of India. In some provinces. auch as parts of Bombay, the Central Provinces. the United 

Provinces and the Punjab, the question turnB largely on the maintenance of a sufficient ~jppply 
to prevent the great lou of cattle in famine years. In other provincea and other pa.rta of 
tbe above provinces the danger of anything like a fcdder famine il somewhat remote and the 
problem centres rather round the prevention of waste and the using to the beet advantage 
of the existing materiaL In irrigated tract&, for instance, there can ·never be any actual 
fcdder famine though there may be an inaufficiency of aupplles owing to the crop system in 

· force. In auch tracts it il idle to recommend the growing of drought-resisting plants, whereas 
these may be of great value in dry parts of the country. The problem& to be attacked there
fore are essentially of a local character and must be worked out from the point of view of 
particular localities and nothing more than very general recommendations can be 
made. 

The: recommendations of the Committee are :-

(1) That investigation should be made in each province of the existing sources of fodder 
aupply and their ntili2ation to the beet advantage. Among other poBiible sources of 
aupply to which attention might be directed are the bye-prcducta of the cotton seed 
crushing mills. Experiments undertaken at Poena have knded to show that cotton 
hulls are of considerable value as fodder. It il also auggested that certain grasses at 
present grown on a limited scale poBBeBI high nutritive value. 

Among poBiible methods of utilization of existing aupplies further attention might be 
paid to ensilage and to the cutting and storage of grau for hay. The present methods 
are not merely wasteful but _tend to lower the nutritive value of the hay. 

(2) Eflt01lragemenl of tultit'Uiora to include 801/le /oddt.r crops in their rotalion.-Thil il 
essentially a local problem on which no particular recommendations are called for. It 
appears, however, desirable to consider whether the object in view cannot be furthered by 
lowering of the canal rates for auch crops in irrigated areas. 

- . . 

(3) Stall-fuding.-The Committee are of the opinion that no effort& to popularize stall.f8eding _ 
are necessary. It il being forced on the cultivators in certain tract& by economic con· 
ditions and will don btleBB be forced on them in a larger meaaure in the future. It should, · 
however, be pointed out that stall-feeding must as a general rule be more expensive 
than grazing. As the pressing problem at the present moment is to increase the number . 
of cattle, stall-feEding cannot from this point of view be recommended in aubstitution 
of graring where facilities for the latter are already in existence. Further the Committee 
would point. out that, because in exceptional circumatancea and on a limi«'d scale, the 
sale of grass from forests has proved auccessful, it cannot be argued that it will prove 
equally aucceBBful in all cases or over wide areas of forest&. For instance in part& of the 
Central Provinces and Berar where the jungles encroach on or are aurrounded by highly 
cultivated cottcn tracts, the dl;lmand for grau i1 so keen that it pays to cut the grau 
and stall feed ; but in most other tract& of the Central Provincea the jungles are more 
remote eo that the cutting and removal of grau from the jungles to the villages for the ' 
purposes of stall-feeding appears impracticable. Much of the forest grau too when cut 
and bal£d under present conditions is so rank and coarse as to be unpalatable to cattle 
and .possesses a very low nutritive value. -

{4) Storage agaiml/amine.--E.xperiments should be undertaken as to the besfl methods of 
storing bay and various forms of fcdder and demonstrations of the methods recommended 
J!iven. The co-operative societies would probably form most useful agencies for carrying 
out these methcds. Th6 experiments now being undertaken in the Bombay Presidency 
for ehr£dding and baling Karbi appear to ofier a posable solution of storing this form 
of fcdder and if ultimately aucceBBful the proceBB might be usefully adopted in other tracts 
aubject to famine. -

{5) Prickly Ptar.-The experiments undertaken in the Bombay Presidency go to show 
that the prickly pear if properly prepared forme a useful food in famine times. It 
would also be profitable to feed it as part of the ration when fodder il scarce and pricea 
high. Demonstrations might be given in other parts of the country aubject to famine 
where this plant il found. · . 

(b) TAe relalit-e food taluea of Indian cattk-foodB.-The Committee are of the opinion that a 
syptematic investigation of th.e subject is desirable and should be best undertaken at 
Pu~a, the nt:eessary sfafl being entertainm to carry out the work. In addition investi· 
gations should be conducted at ti-e provincial farms to lll!certain, by auch methods as 
weight. measurements, the relative ferding values of the difierent gr&BBeB grown in the 
J'lOvinces. 
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. FOURTH DAY. 

· · 15. The Committee on subjects II and III (Agriculture) consisted of Dr. 
Butler (Chairman),- Dr. Kunja.n Pillai, Messrs. Barnes, Birt, Roberts, and Sherrard. 

-The President requested members to crystallise their proposals and criticisms 
into defu;Ute resolutions. · ' . 

SuBJECT II.-(AGRicULTURE) PROGRAMMES oF THE IMPERIAL DEPARTl\IENT OF 
AGRICULTURE (APPENDIX A, PAGE 55). 

The terms of reference as regards subject II were :--= 
To examine how far the several programmes meet .the requirements of the Pro-

vinces and of the other Imperial Officers. -
-
16. The Committee on this subject reported as follows:-

The Committee are of opinion that the recommendahons-of Committee (A) of the B~ard of 1910, 
namely that the programmes of Provincial Departments should show in brief the oonqootion 
between the proposed lines of work and tho resul~ obtained in the past, might with advantage 
be extended to the programmes of the Impcr1al Department. The programme presented 
by the Economic Botanist, Bengal, is referred to as a concrete example of the form which is 

.. considered suitable. ' . 
Programmes of tlie .Agriculural Chemist, Mycologist, Pathological Enl<:~mologiat, .Agricullttral 

Bacteriologist, .Agricultt.triBI and Ootlcm Specialist. 

These programmes are approved. 
Programme of the Econo.mic Botanist.-It is understood that the subjoct of Indigo improvement 

has been taken .over by. tliis officer from the Sirseah Research Station, ana it should, therefore, 
be shown in the programme. 

Programme of the En~ologist.-It is recommended that the following be inserted at the end of the 
section "Other Insect Pesta . .,:-" The former of these invest-igations will be carried on in 
part in the Punjab .in collaboration. with the local Department.'' 

.~ After reading the report of the Committee, Dr. Butler stated that Dr. Leather 
was· asked in Committee to explain the objects of the experiinents on saltpetre 
manufacture. At first it was .hoped the work would be of va]ue agriculturally; 
in cheapening the supply of saltpetre as a fe;rtiliser: though this object is not 
like1y to be reached, still, as the manufacture is a village industry of some 
importance and the experiments had taken up a good deal of tiine, it appeared 
desirable to bring them to a conclusion. 

In the discussion of the report,. it was suggested by Mr. Fletcher that the last 
paragral>h should be omitted, as unnecessary, but he did not press for its omission · 
in view of a general opinion expressed that. the work was important. 

The report was accepted by the Board . . 
·, 

SUBJECT 111.-(AGRICULTURE) PROGRAMMES OF WORK OF THE PROVINCIAL AGRI· 
CULTURAL DEPARTMENTS AND OF NATIVE • STA:t'ES' DEPARTMENTS OF ~ 
AGRICULTURE. (APPENDIX B, PAGE 59). 

17 . .AB regards subject III the terms of reference were:__.: 

(a) To consider how far the programmes of' the several Provincial and Native 
States' Departments meet the requirements of the Imperial 0/fi~rs 
arid of the. other Provinces and States. 

(b) To examine and report how far the recommendations of Committee A of the 
Board o/1910, printed on page 80 of the Proceedings, and passed by the 
Board, have been foUowed in drawing up the programm-es. 

1. In this connection the Resolution of the Board of Scientific Advice at its 
22nd Meeting on the necessity of drawing a distinction between 11wior 
and minor investigations will be taken into account. Tltis resolutton 
was in the following. terms :-

"Resolved.-To recommend that tlwse depart"!ents that s_o far ?wv~ no{ditJ.er~n
tiated between the more and the less ~mporlatnt ~nvestzgatwns clazmmg 
attention should, in future, do so and that programmes should distinguis}~ 
l;etween rnain and subsidiarv lines of investigation accordingly." 
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Tlte following points are also for c011sideratian :-
(a) A proposal by lJlr. Milligan tlwt in future the discussion of Proress 

Repor/3 (to U'lticl' slwrt rrogrammes, indicating the directian o the 
continuation of the work in progress and any new work proposed, 
u·ould naturally be appended) should be ~stituted for the discussion 
of programmes. 

NOTE.-1/ this proposal is ~pproved the Board is tnvited to suggest a procedure 
for the timely circulation o/ such repor/3 to members. Debate can ~hus be regulatei/, 
lnj prescribing that previous notice be given to the President of any point in tltese 
progresl!_ reports which members may wish to discuss. -

(b) A proposal by the Director of Agriculture, Bombay, and Mr. Gammie 
that Reports of Agricultural Stations should be published, annually 
in abstract only, and in the Director's Administration Report: and 
in detail as separate reports for each station, only every 4th or 5th year, 
when any results or conclusions arrived at during the interval could, 
be dealt with. 

Dr. Butler then read the :r"eport of the Committee on subject III-which 
report, as subsequently amended, is printed on page 21. 

With reference to the Bentral Deputy Director's programme, Mr. Blackwood 
explained that a proposal for a Second Deputy Director of Agriculture for Bengal 
had already been made.. by the Bengal Government. . 

After an animated discussion on the question of _the place of economics on 
Government Farms, in the course of which it appeared that there was a strong 
opinion that a clear line should be drawn between experimental and demonstratiov 
work in this respect, and that thete was not, as the President put it, any indication 
in Mr. Smith's pro~amme that there was any definite experimental work going 
on, the Board decided to approve the first paragraph of the programme after 
emendation so as to apply to demonstration -farms only and Dr. Butle;r agreed 
to mak~ the corresponding necessary alterations in the Committee's report. · 

Dr. ~ather then suggested that the· wotk of demonstration now carried out 
under the Director in Bengal should be under the Deputy Director. The President 
referred to a similar difficulty in Assam where, Mr. McSwiney explained, the so
called Agricultural Assistants were as. a compromise still under District Officers 
to the extent that they had to submit their diaries to them. He ~hought they 
should be independent- of District Officers and that their designation might be 
changed to that of Agricultural Inspectors. 

Dr. Mann proposed that the opinion expressed by the Committee on subject 
IV, in paragraph 20 of their report, should be endorsed by the Board, and empha
sised the danger of the Agricultural Department being asked merely to suggest 
work for uncontrolled experimenters. 

• 
Dr. Coleman supported this prQposal, ,having been troubled with exactly 

such cases in Mysore. · 

Mr. Fletcher demurred to the term " Deputies " (in paragraph 20 mentioned 
above) as implying Deputy Directors who would thus be placed in control of 
work that should be under specialists. This led. to a discussion as to the advisabi- · 
lity of making any recommendation as to the delimitation of work as between 
the Director of Agriculture and his expert staff. -Mr. Clayton, Dr. Butler and 
many others supported Dr .• Mann's proposal as widened by 1\Ir .. Fletcher, while 
Dr. :Uather's original proposal was supported by Mr. Wood. 

Dr. Mann proposed a resolution as fo11ows :-

"that the Board place on record their opinion that if the most effective R&soLUTio• IDI 
work is to be done, all subordinate agricultural officers, whatever their rank, 
should be directly under the Director of Agriculture and his superior staff ; 
and that while a very close_co-operation with the executive head of the 
district is desirable the actual control should be with the Agricultural De-
partment." This was put to the vote and adopted by a. majority. 

D2 
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· 18. :Mr. Heycock said the paragraph referring to Bihar and Orissa in the Com
mitee's report was not applicable. The only farm proposed was one at Ranchi, 
to supervise which a Third Deputy Director had been applied foP, it beina proposed 
to train a subordinate staff on the farm. In view of the fact that the depart
ments in Bengal and Bihar had been hampered for want of staff, Dr. Mann pro
posed a resolution that:-

RzsoLuTJo:f IV. " The Board consider that, in any Province, the policy of opening -farms 
before there is an adequate superior staff to manage them and that of ex
tending demonstrations before there is a trained staff to carry them out, is 
fundamentally unsound." · 

Mr. Heycock seconded this resolution which was carried unanimously. 

As regards the United Provinces,· Mr. Hailey explained that the Deputy 
Director and Economic Botanist whose programmes were commented on in tha 
first paragraph, had been on leave and the programmes had been written up 
by their Assistants. · -

In connection with the Committee's recommendation as to the writ~g up 
of the results of experiments on the Cawnpore ·Farm, Mr. Hailey assured Dr. 
Leather that Mr. Burt would write up the results as soon as possible. He went on 

-to say that the fourth paragraph of this section of the report showed an entire 
misapprehension of the position on the part of the Committee. He thought.it 
reflected on Mr. Clarke's work and should be eliminated. 1\fr. Clarke's work had 
originated on a farm under an Assistant Director, where there were no laboratory 
facilities-to the great inconvenience of both officers, and it was agreed by all the 
officers concerned that. Mr: .. Clarke should have a station of his own, particularly 
in view of ·the approach~g extension of the work in connection with Dr. Barber's 
seedlings. Mr. Hailey on the advice of his expert staft had recommended the 
considerable expenditure necessary and did not think the Board was in a posi-

·tion to question the necessity. Dr. Parr amplified Mr. Hailey'sstatement laying. 
stress on the fact that the proposal for a separate station was a case of ~o-oper
ation to secure greater efficiency. Dr. Barber supported this point of view from 
his experience and said it was almost necessary for a man to grow under his own 
control, a crop on-which he was specialis~g. 

. Dr.· Butler having explained that it was the words "Agricultural Station" 
which had misled the Committee, agreed to the deletion of the paragraph. 

With reference to the paragraph relating_ to the Central· Provinces, Dr. Butler 
accepted an alteration proposed by Mr. Allan. The first part of the paragraph 
then reads: "The Committee notes that there is little reference to experimental 
work in the programme of the Deputy Director, Northern Circle, and considers 
that there should be more reference in greater detail to the experimental work 
in progress." · 

He explained that the Committee wished to emphasise the desirability of 
maintaining the improvement alreaB.y visible in programmes, in the direction of 
showing the continuity of future with current and past wo;rk, and in view of 
which improvement they had recommended t)le continuation of the present 
procedure as regards Programmes. · . 

Dr. Butler also accepted a suggestion that the reference to the omission of any 
mention of teaching in the Punjab programme should be deleted in favour of a 
paragraph of more general application which has been added to the Committee's 
report. · 

Mr. Ram Go pal agreed to omit from future progra~mcs references. to. duties 
such as the maintenance of Government Gardens wh1ch were only m01dental 
to his office: · 

'1\fr. Milligan, in view of 'the recent improvement in the form of programmes 
submitted, withdrew his suggestion as-to the discussion of progress reports. 

As regards the question of reports of Agricultural Stations, 1\fr. Smart asked 
the Board to 1ecommend that they should. be d~pensed with i;nBom?ay, pen~ing 
the next meeting of the Board, but the feelmg bemg clearly agamst thlB suggestwn, 
it was withdrawn and the Board adopted the Committee's report as amended 
below. 
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19. Tho Committee first conaiderod tho details of tho .Overal programmoe aubmitted. 

1. Bmgal.-Tho Committee notoa that there are at pref!9nt ~~even Ianna under tho control 
of the Deputy Director and that it ia propol!ed to add an eighth 110xt year. It ia sug
gested that thia ia too heavy a charge for a si,pgle officer and that either (I) an additional 
Deputy Director be recruited, or (2) the opening of tho new farm be postponed nntil 

, eomo of tho exiating farma can be clollOd. _ 

With regard to tho opening paragraph of tho Deputy Director's programn:io, tho Committee 
wiahea to draw attention to tho fact that an Experimental Farm should be worked for 
the purpo11e of elucidating informatitln, and that ordinarily it cannot be expected to 
show a profit. Thia dooa not. apply tO Demol18tration Farm& 

2. BiAar and Ori88a,-With reference to tho first paragraph of tho Deputy Diroctor"s pro
gramme, tho committee col18idora that tho policy of opening farms before thoro ia a trained 
staff to manage them ia fnndamontally DD80UOd. 

3. United PrwiRCU.-In tho absence of a aufliciently detailec! acconnt of tho work in pro
greaa or projected, tho Committee ia unable to otler any commoots on tho programmoa of 
tho Deputy Director, Woetorn Circle, ·aud of tho Economic Botaniat. 

It ia euggoetoo that it might be of interoet to write up tho roeults of the recently d.ieoontinuod 
permanent and manurial oxperimoots on tho Cawnpur Farm, for departmental publi
cation. 

Tho Committee ia of opinion that tho Assietaut Director, Eastern Circle, ia attempting too 
much, and that it would be better to ooncentrate on a few important crops or 
problema. _ • 

t-y".:.4.-4/It ia recommended that pure line, intra-variotalaeloo.tion of wheat might be included u;-the 
programme of work of tho Economic Botaniat if not already in progress. Also that 
item 8 be dofotod from thia programme. · 

• 5. B(YIII/)ag.-Tho programme -of Bombay ia approved. 

6. MadrM.-:-Tho programme of Madras ia approved.-

7. Central Pnwincu mad Berar.-Tho Committee notoe that thoro is little reference to oxpori· 
mental work in tho programme of tho Deputy Director, Nort.horn Cirolo, and oonsidors 
that there should be ·more reference fu greater detail to tho experimental work- in 
progress. 

It is obaerved with considerable disappointment that abse~ of -suitable laboratory ac• 
commodation continuos to hamper tho work of tho Economic Botaniat and tho Agri
cultural Chemiet. 

8 • ..d88am.-The programme of Assam is approved. 

9. Burma.-Tho Committee is of opinion that tho programmes of tho Deputy Director, North· 
om Circle, tho Assistant Botanist, and tho Assistant Entomologist do not give su16oiont 
details of tho objects and linoe of work for adeq~te sorntiny. ~ 

10. Nurt!.-Wui Fronlw Protlince.-Tho programme of tho North-West Frontier Pro-vince ia 
approved. 

·u. My«We.-Tho programme of Myeore is approved. 

12. Kaahmir.-'.J:ho Committee is of opinion that the Kashmir programme ia greatly in excess 
of the capacity of tho email staff to execute, and recommends its curtailment in tho event 
of further stall not becoming available. At tho same time it is suggested that tha im
portance of Agriculture in thia State ia such aa to warrant liberal expansion of tho depart-
men~ • · 

13. Travanwre.-The Committee believes that the expansion of_work in certain direotiol18 is 
hampered by want of statJ e;nd ia of opinion that the addition of a botanical and·a.myco• 
logical assi8tant would enable work of considerable importance in connection with paddy 
improvement and coconut disease to be taken up. -

U. Baroda.-Tho programme of Baroda is approved. 

Tho Committee observes that no note is made of education in some of tho programmes sub· 
mitred and suggests that where tho officers of a department are engaged in teaching thia 
should be_ indicated either in tho Director's ~ary or in the Specialists' programmes. 

20. Tho Coiamittee then examined tho form ~~ tho programmoe, in view of the recommendations 
of Committee (A) of tho Board of 1910 and of the 22nd Meeting of the Board of Scientific 
Advice, and considers that, with certain oxcoptiol18 noted below, th888 recommendations 
have been followed, with tho result that tho Committee's labours have been lightened and a 
more satisfactory examination of tho programmoe secured. 

In tho programmes of the United Pro-vinces, tho Northern Circle of the Central Provinces and of 
.Mysore, Travancore and Baroda no sufficient distinction has boon drawn between main and 
subsidiary lines of investigation. 

In some of tho United Pro-vinces' programmes new work is not indicated and information aa to 
the soopo or aim of tho work in progress, tho results, if any, obtained since tho submission of 
the previous programme, and the direction in which it ia propoaed to continue during the 
coming year, is wanting. 

In a few oaaos (Punjab, Burma) tho name of tho oflioer responsible for drawing up tho programme 
is omitted. The Committee is of opinion that all programmes should be signed. 



~he Comm~ttee next considered t~e J>rO\losal tim~ in .future tho diooussion of l'rogrt'SS R<•ports 
(to wh10h short programmes, 1ndwatm~ the dirocbon of tho continuation of the work in pro. 
gress .and a.!"y new work proposed, would naturally bo a.ppondod) should be substituted for 
the discussion of programmes. 

It wa.s deoid.ed to recomm~nd tha.t the present procedure should be maintained, provided that the 
sug~e~t10ns of Committee (A) of the Board of 1!)10 be followed, a.s they have boon in the groat 
ma.Jonty of the programmes under consideration this year. 

Fina.lly t~e Committee co.nsidered the proposal that Reports of Agricultura.l Stations should Le 
pubJ!Bhed a.nnua.\ly, tn abstract only, o.nd in the Director's Administration RepCII·t: a.nd in 

· detail a.s separate reports for ea.ch station, only every 4th or 5th year, when a.ny results or 
conclusions arrived at during the intorva.l could be dealt with. 

The Committee is of opinion that this opens up tho much larger questions of tho standardisation 
of ~arm Reports a.~d the boat mothod o~ ro.ndoring the information oonta.inod in them readily 
a.va.ilable to those mterested. The ma.JorJty of the members a.re in favour of maintaining 
annual reports, but it is felt tha.t some stops should be ta.ken to abstra.ct and index their eon
tents, so tha.t other workers would be in a. position to find required information on specific 
points with a minimum amount of la.bour. 

It is suggested that this is a suitable subject for discussion a.t tho next mo~ting of the Boa.rd and 
a.ccording,ly no definite recommendations are ma.de at present. . ' . 

SuBJECT JV.-THE BEST MEANS OF BRINGING IMPROVED METHODS OF AGRICUL· 
' TURE TO THF ~OTICE OF CULTIVATORS, • 

. · 21. The Committee consiste!l of Dr. Mann (Chairman), Dr. ec;leman, Dewan 
Bahadur Swamikannu Pillai;· ·Rao Bahadur Dharmaranga Razu Garu, Messl's. 
Chadwick; Clayton, Clouston, Evans and Smart. ' 

' 
The terms of reference were :-

(a) To bring the Repm·t up to date. 

(b) To make recommendations as to the relation that should exist between the 
su,bordinate District Agricultural Officers, and the administrative District 
Officers. 

NoTE.-In connection with this subject, the inter-relation of the Agricultural 
and Go-operative Oredit Departments can be discussed. 

. In introducing the report of the Committee (printed on page 23 below), 
Dr. Mann acknowledged the assistance received from Mr. Drieberg and Mr. Gone
halli. ·He pointed out that the report dealt largely with the help that could now 
be given by Co-operative Societies, owing to the removal by the Act of 1912 of 
limitations on their activities. This was important owing to the advantage of dealing 
with organised groups of cultivators, such as the Credit Societies in the United · 
Provinces, and ~gricultural Unions in the Central Provinces. In this connection, 
Dr. Mann explained the importance of paragraphs 3, 6, 7 and 9 of the report. He 
explained that success in the cases referred to had been based on the superiQtity 
of the seed of which the supply was organised by these societies, and recalled 
references in previous .years to the impossibility of pushing any improvement 
involving outlay of capital, that was not markedly profitable. Manure Societies in 
Bombay had shown a profit of 25 per cent. He also referred to the very successful 
Dairy Societies described in paragraph 12 of the report, but suggested the need 
of consulting local Registrars before expanding on these lines. 

In connection with Agricultural Associations, Dr. Mann drew attention to 
their tendency to divide for the purpose of concentration in smaller tracts. 

Coming to locai d~monstrations by the Agricultural Department, he mentioned 
the success of the spraying operations against Koleroga in Mysore, Madras and 
Bombay and against mildew on grapes in Bombay. , 

He referred shortly to the success of Vernacular Journals when· pubJjshed 
under first rate supervision, and to the value of educational work like that in con~ 
nection with school gardens in Ceylon, a note on which the Committee recommended 
that Mr. Drieberg should be· asked to append to their report. -
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·At the conclusion of Dr. Mann's remarks, Mr. Chadwick gave particulars of 
what Co-operative Societies had done in the way of obtaining manures in Madras. 
The report gave perhaps an exaggerated impression. 

In reply to Mr. Ram Gopal, Mr. Clouston said four cows had been lost from 
Rinderpest in the Central Provinces Dairy Societies last year. 

Mr. Burns proposed a resolution that" in· view of the valuable reaulta RKSOLU'J'Iox v. 
achieved from experiments on the Ianda of private gentlemen and in view 
of the help given by these gentlemen in making known such reaulta, the 
Board recorda ita appreciation of the assistance given to the Department by 
educated land-owners." 

He said he had found landholders useful whether agriculturists or not. Mr. 
Pillai seconded the resolution. In view of the importance of such assistance in 
experiment and demonstration, in the absence of Co-operative Societies, local 
exl'eriments were necessary, preferably on private lands, to establish the value 
of improvements before general demonstration. 

The President welcomed assistance from any agency and the resolution was 
.adopted by the Board. 

Mr. Chadwick proposed a resolution that "where Registrars of Co-oper- RKSOLU'J'JO!f VI 
alive Societies are independent of the Directors of Agriculture, the Board 
wish to emphasise the importance of the closest working between t,he two De-
partments in the formation and development of Co-operative Societies 
designed to· undertake agricultural work." - . 

He- explained that conditions were very diverse and said that real co-operation 
based on close intercourse with societies was essential and not casual intercourse 
and suggestions as to work. The resolution was seconded by Mr. Clayton who 
agreed absolutely with the proposer, and was strongly supported by the Chairman, 
and passed unanimously. 

\ 
, Dr. Parr mentioned that Mr. Leake and he had tried to interest large seed 
firms, like Messrs. Sutton and Messrs. Garton, in the possibilities of the seed busi
ness in India, and he hoped representatives of some of these firms migh~ be sent 
out. If they were encouraged by Government and succeeded in establishing 
business on a competitive basis the Department's work would be greatly lighten
ed. 

The President emphasised the usefulness of this periodical report from several 
points of view. · • · 

The ·Board accepted the report as foUows :-
. , 

22. (1) On three former occasions a committee of the Board of Agriculture has reported on the 
methods which have proved successful in the hands of the Agricultural Department in bringing 
agricultural improvements to the notice of, and into the practice of, cultivators. The present 
report is an attempt to bring the information these reports contained up-to-date, by indicat
ing new methods introduced during the last two years which have been successful or which 
promise success. 

Co-operative Societies. 
(2) And undoubtedly the most striking advances during this time have taken place in connection 

with the development of the co-operative movement. In 1912, the Act was passed which 
removed the limitation preventing Co-operative Credit Societies doing anything but supply 
funds to their members, and which allowed the formation of societies with other profitable 
objects in view. This. bas resulted in the immediate utilisation of Co-operative Societies 
for the dissemination of agricultural improvement, and in many cases, with premise of very 
great success. 

(3) In this connection the Committee wish to emphasise the fact that it is desirable that an Agri
cultural Department should work, if possible, through organised bodies of cultivators, and that 
one of the most suitable. methods of organisation for its purposes is that of Co-operative 
Societies. 

(4) Even without going beyond the old function of societi_.,hat of supplying credi~
operative Societies had been n.Sed and arestill being used for spreading improvements; 
They have often been used to spread literature and are one of the most effective agencies 
in doing so. They have in some csses, as for instance in Eastern Bengal, taken the advice 
of the Agricultural Departments with regard to advancing money for improvements or 
so-called improvements to be made by their members. And if the Agricultural Depart.. 
menta get into close touch with these societies, the latter will, more and more frequently. 
appeal to the Departments for guidance in making advances. And thus many promisin!_l 
schemes can he encou~ed and many fantastic ideas which will surely ariae if money ia 
!lvailable, can be checkmated at the first onset. 
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(5) These things could be done without any extension of their old powers, but 68 soon 68 it became 

possible for the Co-operative Credit Societies to extend their functions they began to do so 
- in many oases under the guidance of the Agricultural Departments. 

One of the first signs of this W68 the wish on the part of a number of rural societies to carry a etook 
of implements and sometimes of seed for sale or hire to tlu.•ir members.· This has been done 
in a number of Provinces, and has often proved a very great convenience besides being 
profitable to the ~ocieties themselves. The stocking of implements and spare parts is easy 1 
that of the seed 18 more difficult. and a good deal of care must be exercised in reoom• 
mending ordinary credit societies to undertake it. -

(6) The greatest development of miscellaneous agricultural functions has perhap., been reached 
. in the case of some societies in the United Provinces. There, as was l'l!ferred to in the last 

report, the relation between the Department and certain societies is very close, and one or 
two oases may be given as illustration of what is being done and the difficulties which have 
arisen. In the case of the Gauria Kalan Society, the sooiety takes the seed recommended by 
the Deputy Director : it practically monopolises the services of an Inspector of the Depart. 
ment; it has a well-borer from the Department in its service while the Deputy Director 
makes, where necessary, arrangements for marketing the produce of the society to ensura 
better prices. This society now also runs its own Agricultural Exhibition, and maintains a 
depot of implemants for sale. The same intimate relations are now being es.tablished in 
other cases. 'Individual members of these societies already put down and test the value 
of types of crops recommended and carry out the methods of cultivation taught, but tha 
fullest.. use, the Director considers, can obviously not be made of them unloss as units they 
will undertake such steps as that of keeping up a supply of the seed given for demons
tration. This question of seed is considered to be perhaps the most urgently needed 
extension of their functions ; and it is desired to make them independent and self-con
tained in the matter of supply of seed to their members. In entering upon it certain 
practical difficulties have arisen. To carry the arrangements into effect a certain amount 
of capital is necessary to purchase back seed from the members selected to sow: storehouses 
are required in which to store it: if the crop is cotton a small-ginning factory is desirable, 
and some staff must bQ maintained. In other words, these societies, hitherto entirely credit 
organisations, must enlarge their functions and definitely recognise , agricultuml improvo
ment p.s a duty towa.rds the members. A ceita.in amount of reluctance exists among credit 
societies to m.ake thll! extonsi9n of their functions, and it is a question on which a oonsi. 
derable difference of opinion exists in the Committee as to whether they should be en. 
coura.ged to do sa, or whether special societies or unions should be fonued sido by side with 
the credit organisation to undertake these trading functions. 

(7) As an example of the establishment of para.llel co-opera.tive societies financially dependent 
on the Co-opera.tive Ba.nks but independent in other ways, the development of Agricultural 
Unions chiefly for seed supply in the northern part of the Centra.! Provinces may be referred 
to. A full description will be found in a paper on " The Organisation of Seed Fanus in the 
Centra.! Provinces" by Mr. G. Evans in the Agricultural Journal of India for July, 1913. 
The question here has chiefly been that of seed supply and tho close connection with the credit 
societies is seen by the fact..that the " Seed Supply Ltd;," Sehora., now has its office at the 

_ Centra.! Bank, Sehora., and employs a tra.ined man who supervises the seed farms of its members 
besides demonstra.ting new methods a.nd implements,.a.nd maintaining a stock of implements 
a.nd spare parts for sale to its members. 

(8) In various forms modified to suit local conditions: co-opera.tive organisations for the produc
tion and supply of seed will probably be the first results in many rura.l tracts of the suooess of 
credit societies. The details of organisation will vary much, but whether undertaken by the 
credit societies, or by unions of credit societies (as in Burma), or by separate societies 

- altogether, it forms a probable first step in many cases to very largo development in these 
directions. 

(9) An illustration of such seed-producing societies growing independent of previously existing 
credit organisations, may- be gi~en from experience in the cotton tracts of Bera.r. In this 
case, they are in the form of Agricultura.l Unions, which maintain' a central seed farm for 
the production of cotton seed, and provide ginriing machinery for ginning the seed of rosea 
cotton from a number of branch farms run by the members. The capital is used in rum1ing 

-the centra.! farm, and the supply of the necessary ginB, and the seed from which they work 
on the centra.! farm is obt-ained annually from the Agricultural Department, The financial 
result has hitherto been satisfactory, and the extension of such unions will bring about the 
tra.nsfer ·from the Agricultura.l Department of the spreading of the improved forms of cotton 
seed suitable to the district. 

- (10) :in no other direction has development gone so far as in oo-operstion for the production and 
distribution of seed, but a certain amount of experience has been already gained in the forma
t.ion of societies for the purchase and distribution of concentrated manures in Bombay, and 
for dairy purposos in the Centra.! Provinces a.nd the Unit<-d Provinces. • 

(11) In the case of manure societies, a notable success has been achieved at Kelva lllahun near 
Bombay where in a tract of very intensive culture, with_ a. largo demand for castor cake, 
the first year's opera.tions, on tlie basis of a eo-operative cap~tal of Rs. 7 ,500, a profit of 25 
per cent. has been secured and the cake sold below the market ra~. It IIAB soou~ also thn.t 
the market ra.te has been much lower than it would have othorwJSo been. In thJS case, the 
CO·Op!lr&tors were almost exclusively the gardeners themselves, but the management :was 
in the hands of a keen local man, not however a gn.rdoner. A larger manu~ supply s~Jety 
has recently been promoted in one of the sugarcane tracts in tho Deccan, w1th ~ cap1ta.l of 
Rs. 20,000. It has succeeded in comi,ng out soundly from tho fi1'8t year's tradmg, t!1oug~1 
there will be no large a.ctual profit, but it has caused the price of fish-manu~ (in w!"ch ~t 
dealt) not to rise as was invariably the ca.se in former yea111. 'l'he J'OI<ult of 1ts ex~nence !" 
to indicate that suth a society is best run when tho shareholdo~ ~"? Co-ope~tlve Cred1t 
Societios who can buy for tho benefit of their members rather than md1VJdual cult1vato11J. 

(12) As regards dn.iry societies, the experiment at Nagpur, organised by the Ce~tra.l Provinrea 
Agricultural_ Department is a very interesting one, "hich has now been workmg 13 months. 
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A capital of Rll. 30,000 was laid down by Government, Rll. 20,000 to purchase land and Rs: 
10,000 to put up shnds, and the co-operating GaoliY put their cattle on thia land and in these 
sheds. '!'hey pay Ra. 6 for pasturage of a milking cow, and Rs. 3 for a dry cow or young 
etock per annum, and purchase other food from the Gonmment, who buy in bulk and hence 
at a low rate. The cattle are milked before a special staff retained and paid by tho Depart
ment and the milk ia sold at 8 eeers per rupee for buffalo's milk and 8l110ers per rupee for 
oow'e milk to a contractor who retails it at 6seers per rupee. At present, there are 320animala 
in the scheme and it appears to have paid all concerned, while more Gaoliee are gradually 
coming into the society and bringing their animals. 

Another somewhat similar scheme, though one quite independent of Government and of tho 
Agricultural Department, bas been worked in the neighbourhood of :Benares, and there eeems 
a good deal of ecope for encouraging co-operation in the improvement of dairy conditions. 

In the Central Provinces one co-operative cattle-breeding IIOCiety ball been started in the Raipur 
district, and a second one will be registered very shortly. The former IIOCiety leased 490 
acres of grazing land from-Government, and commenced with a herd of forty co"·s and one 
bull, purchased for them by the Agricultural Department. Th~. members themEelves in 
their villages had no cows good enough to use as the foundation of a breeding herd. The 
share capital is Ra. 3,000: the shares ara Ra. 100 each. Each member is allowed to have up 
to six cows on the farm. The cows are bmnded and remain the member's own property, 
while the bull belongs to the Society. The portion of the working expenses debited against. 
each member is proportionate to the number of cows he keeps, the rate for grazing, food
stuffs, the service of the bull, and supervision being fixed at so much per head of stock. _ 

(13) On the whole, enough has been done in these various directions to indicate how in many 
ways Co-operative Societies may be used or encouraged or established to bring agricultural 
improvements into use. It must be emphasised, however, that a Co-operative Society is a 
businlll!ll concern, and cannot undertake agricultural propaganda for ite own sake. Caution 
should probably even be exercised in recommending them to do anything which will noli 
actually be productive to the society a11 a society, even where it may be profitable to tho 
members individually, and in theso doubtful cases, probably careful consultation with tho 
local Registrar of Co-operative Credit Societies, should precede any recommendation or even 
approval of action by a society which does not lead to profit to itself as a co-operative body. 

Agricultural Associations. 
(14) There is not much to be said regarding the other methods referred to in previous reports 

except to note tendencies in development and lines of progress. As regards Agricultural 
Associations, it may be noted for instance in the Central Provinces that District Agricultural 
Associations in some districts are tending to form branches, the Association itself only meeting 
once a year at the time of the annual show, a show being held in each district each year. This 
is a result of several· distinct tracts being included in one district. Each local branch is 
_presided over by a member of the District Agricultural Association. The tendency for the 
same men to be the leaders in the .Agricultural .Associations and in Co-operative Organisations 
is very marked in this province. 

In Bombay, the tendency is to try and bring the Agricultural .Associations into closer touch with 
the Department and ita officers, and to refuse to recognise any which do not conform in their 
working to a system laid down by the Agricultural Department. 

LocaZ Demonstrations. 
(15) In Bombay and elsewhere, the local demonstrations on the Department's farms are being 

now organised on a much more extended scale than hitherto, and in close co-operation with 
the Revenue Department. In the present year, the College Farm was the scene for practically 
every day for a month of the visits of groups of cultivators for eao}l talnka led by the Mam
latdar to the Farm, and a special Agricultural Overseer of the best type Wall put on for the 
whole of the time to demonstrate and entertain the people. ~ will probably be done even 
more widely in the coming year. • 

The success of the operations against Koleroga, the disease of the betelnut palm, in Mysore and 
Madras, is worthy of notice. Sprayers and spraying matcriala were sent down with com
petent men to the affected tracts.. In some cases opposition Wall encountered at first, but 
ultimately a very large nnmbel'·of trees were sprayed and very good results have followed. 
In Mysore at least 200 acres of betel-palm were sprayed, one hundred acres of which were 
sprayed by the garden owners thems~lves, and 70 sprayers were sold. There may be a 
demand for 50 more sprayers next year, In Madras, 13,520 trees were sprayed and the 
people have done 1,300 more on their own initiative. The success of the work in Mysore 
seems to be due to the fact that the Department refused to sell sprayers till the operations 
were a proved auccess, that local men were used to carry out the work, and that the garden 
owners were persuaded to bear a large part of the cost themselves. 

_An interesting case of the utilisation of school children in work is recorded from Mysore, where they 
were used to collect moths of hairy caterpillars-one of the worst peste-on emergence. No 
less than 20,000 moths were collected by the children, and it bas been so effective that it is 
proposed to use it in other cases. _ 

Other locol demonstration methods, many of which have been very successful, seem to be largely, 
if not entirely, developments of methods already described. 

V emaetdar Literature. 
(16) In two casee at least where Agricultural Journals in vernacular are published, thi .Agricul

tural Journal ha11 established a co-operative section during the last period. When well mn 
the journals obtain a large circulation and are in every way a success. In other provinces. 
both agricultural and co-operative matter is freely taken by the Vernacular press. The leading 
vernacular papE'r in Mandalay (Burma) publishes a Co-operative Supplement once a month 
which all societiee take, and special pages are set aside by the two leading papers in Mysore 
for agricultural matter supplied by the Agricultural Department. This use of the local 

.:s 
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pre~s is in every way to be encouraged, and the best of the Indian stall should btl urged to 
contribute. 

Educational Courses. 
{17) Short courses in !!pecia.ll!ubjectl! on the various farms ha.Vtl been developed in a. numbur of 

provinces especially in the Central Pro.vinccs, but they present no new features. The Vema.· 
cula.r ..t\gricultural School of Bombay described in the last report has btlcn copied in Bo.rodo. 
and perhaps may be commended for consideration elsewhere. 

{18) Mr. Drieberg, Director of School Gardens in Ceylon, gave the Committee a.n account of what 
has been done in this direction in Ceylon, and the Committee recommend that be should be 
asked to record a note on the subject as an appendix to this report. A first eflort to establish 
11chool gardens in Burma has aroused great keenness, and the pa.rentl! have co-operated 
, extensively in making such gardens a success. 

Itinerant ..Assistants. 
{19) Tho success of itinera.nt assistant!! in some directions in Madras bas been surprising and is 

worthy of record. They were sent into villages to instruct the people in tlte transplantation 
of single seedlings in paddy cultivation, and in encouraging tho green-manuring of pa.ddy la.nds. 
In tho latter, ~o loss than 150,000 lba. of green-manure seed wore sold ; as a result depot!! 
were established in villages and the people are now supplied in the ordinary course of tra.de. 

Position of District Agricultural .Officers. 
{20) The Committee consider it advisable to place on record their opinion that if the most effective 

work is to be done, all subordinate agricultural officers, wha.tever their rank, should be directly 
under the control of the Director of Agriculture and his superior stall. While a very closo 
co-operation with the executive head of the district is desirable, the a.ctua.J control should 
be with the Agricultural Department. .,. 

Conclusion. 
{21) In conclusion, the Committee feel that much progress has been made during the la.st two 

yea.rs in the adaptation of methods to local conditions, and in the introduction of co-operative 
orga.nisa.tions as means of doing the work of bringing improvement!! into the practice of culti
vators. They 'I_Vould' ~gain insist on the necessity of concentration, both with regard to a.rea.s 
and subjects, to whil.t can be -well covered with the staff a.va.ilab~o, and the oqua.l need of tho 
close correlation between farm and research work and tl;le practice of tho cultivators. If this 
close correlation is secured, the work for which the Departments exist, namely, tl1e improve- . 
mont of actual agricultural practice in this country, will btl most quickly and most effoctivoly 
secured. 

A"PPENDIX TO THE REPORT OF COMMITTEE ON SUBJECT IV. 

NOTE ON SCHOOL GARDENS IN CEYLON. 

_(C. DRIEBERG, B.A., F.H.A.S., SECRETARY, CEYLON AGRICULTURAL SociETY.) 

The following note will give an idea of what we have done in Ceylon for the sons of cultivators 
with a view to better equip them for theu future life, and the lines upon which the work so 
begun is developing. 

About 10 ye~rs ago it was decided to adopt a scheme for establishing ga.rdens in connection 
with Government vernacular schools in order to give a pru.ctica.J side to the ordina.ry school 
curriculum. · 

A start was made with a selection of half a dozen schools provided with facilities for gardening, 
viz., a suitable piece of land and a satisfactory water supply. 

Beginning in-this small way the scheme gradually developed till to-day we have 250 school gardens 
· distributed throughout the i•land. "• 
The scheme may be briefly described as follows :-

'· f· 

About an acre of the land attached to the school is sot apart for the garden. Wnorc no crown 
land is available the District School Committee (of which the chief Revenue Officer is 
Chairman) provides the required area by purchase or long loase, mooting the cost from 
a local fund. 

The cost of wire for fencing {say Rs. 25) and of garden implements (say another Ra. 25) is 
met from the vote for school gardens allowed by Government, but tlte cost of erecting the 
fence and whore necessary of providing a water supply is borne by the local authorities. 

The gardens are controlled by a superintendent with the assistance of tltrec inspectors (each 
of whom is in cba.rge of a third of the·isJand) who are constantly on tour, keeping the 
work going on proper lines. 

The garden itself is generally divided into three sections-an ornamental section in front of 
the school, an economic section consisting chiefly of vegetable plot!! occupying the two 
sides and a fruit section in the back ground. 

The neooesary seeds and plants are mainly supplied from a stock garden in Colombo whete 
it is sought to exemplify a.ll that is expected of a school garden and where new products 
are first tried before being sent out. 

The actual work of the school garden is done by the school children and no paid labour 
is allowed. Ihia work is generally done in the early morning before the regular school 
wotk begins : the garden being divided up among the different sta.ndanls and the 
childr,,n working under the supervision of the teacher, his llollllista.nts. and monitom. 



.At fint two difficulties were encountered : the prejudice of parents against their chi.Litert 
engaging in manual labour and the inexperience of teachel'll. 

The former soon gave way before the spontaneous interest which the children displayed in 
the outdoor work and the healthy competition which sprang up between di11orent elaaaea 
and between one &ehool and another. Tho latter difficulty waa minimised by the practicaol 
instruction imparted by the trained men who visited the gardena. 

A ·coul'lle of nature study and elementary science combined with practical outdoor work 
was subsequently made part of the curriculum of the teachem under training ao that now 
teBChem are better qualified for their duties under the new order of things. 

A further development is about to take place by providing a short special course of agricul
tural training for teachem after their coUrBe in the normal school, while from next year 
a set of agricultural readora will be introduced into Government vernacular schools. 
Las~ year scheol gardening W88 included in the government educational code 88 a subject 
for grant 80 that it may be expected that all private schools will take up the movement. 

I'JI a result of the operation of the scheme for school gardena the surroundings of our aehools 
are being altered beyond recognition. Originally bare and uninviting, they are now 
bright and attractive. 

The outlook of the village school boy is beiDg widened ~and his mind given that bent 
which is appropriate to him 88 a uirit in a rural population; while through his daily 
experience in the growing and tending of plants he acquires a knowledge of the funda
mental principles of agriculture. Incidentally the school garden is a means of introducing 
new plants-chiefly additions to the food supply-which the children help to disseminate 
in the villages. · 

The produce of the garden is shared by the teacher and boys while there is also a vote for 
prizes for the beat gardens-half the award going to the teacher and the other half being 
distributed among the three beat workem. 

It will thus be seen that we are taking full advantage of the opportu¢ty of working through 
village school children (the most promising material) for the benefit of the rural popula
tion and I think it will be admitted that the scheme is calculated 'to better equip these 
boys for the life before them 80 that they would enter upon their business with a wider 
outlook upon the world and with a foundation of technical knowledge upon which to 
build. . . 

Within the next few ye8nl it is intended to establish a number of agricultural schools thro ugh 
out the island, so that on leaving the ordinary village school the boys may have an oppor
tunity of continuing and so to speak specialising in agriculture. It is for these schools 
that we are getting four young men trained at the Poona Agricultural College. 

SUBJECT Vli.-THE INDIAN SuGAR INDusTRY. 

23. This subject was considered by a committee consisting of Dr. Barber 
(Chairman}, Drs. Leather, Butler and Parr, Messrs. Birt, Clarke, Heycock, 
Meggitt, and Robertson-Brown. 

The terms of reference were :-
The repwt of the Committee on sUbject XII at the last Meeting of-the Board 

will be taken as the basis fw discussion of the Provincial Reports· on the action taken, 
err progress made, on the linea recOmmended by the Committee and eniftnsed by 
the last Board. Is any further action desirable at this stage ? 
. Dr. Barber read the report of the Committee which, as subsequently amended, 
is printed on page 28 below. · 

The discussion was opened by-M:r. Barnes who asked.with reference to the 
factory at Pilibhit, what price was paid for the cane, and whether the factory 
had any control over the cane-growing area. In Egypt only factories with a 
capitalisation of as much as £ 200,000 had survived and they found it necessary 
to own and control 20 to 25 per cent. of the necessary cane-growing area 
in order to steady the market. It was a curious and significant fact that a similar 
experience had been obtained with beet sugar {actories, and the capital required 
was about the same. . 

Mr. Hailey explained that the factory at Pilibhit itseH owned no land, though 
the necessity was generally recognised. The conditions were somewhat peculiar 
as the proprietor had considerable influence and the supply of cane was secured 
by a system of advances on condition of delivery of cane at a fixed price. So far, 
there had been no difficulty in gettmg s~cient cane for a factory in any suitable 
district. :Most factories worked on a similar system. 

The real difficulty :was to regulate the supply of cane : this year more was 
ofiered than could be bought. ,. . . . 

E2 
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· Mr. Barnes said the system of control by advances also obtained in Errypt 
where small factories nevertheless failed. 

0 

1\Ir. Railey said factories in Bihar paid-of which he understood some were 
not much larger than that at Pilibhit-and perhaps the distance of Upper India 
from the sea had a protective effect. 

Mr. Barnes suggestea that it was premature to say that the Pilibhit factory 
was a success and Mr. Hailey amended the report, which now read that the factory 
had had a satisfactory year's working. · 

In reply to Mr. Barnes, Mr. Brown said sugar beet would yield up to 17 tons 
per acre at Peshawar and tended to be over-lururiant. 

1\Ir. Wood asked for fuller information ~s to the advances mentioned in para-
graph (15) of the report. . · 

Mr. McSwiney said that in Assam the Chief Commissioner had decided that 
any kind of advance for trading purposes was <.ontrary to the Secretary of State's 
orders. 

Mr. Hailey said the advance in the United Provinces was amply secured and 
was conditional on the factory being used for·demonstration and tuition. 

Mr. Clayton explained that in Burma, as a result of the report of the expert, 
a Rangoon firm proposed to conduct an experiment in sugarcane over a period of 

. 18 months in the Mon Canals area under the personal supervision of a Java 
expert. A sum of.Rs. 10,000_, approximating to half the total anticipated expen
diture, has been promised by the local Governmen1;--on certain conditions
towards the cost of th~ exp~riment, which will probably be commenced next year. 

Dr. Barber agreed to amend the Committee's report accordingly. 

As regar& the Punjab, Mr. Hamilton asked Dr. -Barber to substitute the 
following statement for that in the report which might mislead those unacquainted 
with. the local conditions :....:... · · 

"In the Punjab, a scheme has been under consideration for allotting a tract 
of land in the lands to be colonised on the Lower Bari Doab Canal, under such 
conditioll& that if a Central Factory. be afterwards established the tenarit& can be 
required to put:a large area under cane and forbidden to sell it for sugar making 
except to the factory. The tract is not, however, one particularly suited to cane 
growing." · 

Dr. Barber agreed to amend the report accordingly. 

Mr. Hailey said that if Government really wished to encourage the industry
and this -was very necessary in parts of the United Provinces where there was a 
glut of gur,-the best way would be to give central factories a preference' in regard 
to distillery contracts for the manufacture of which molasses were now imported 
from Java. 

The establishment of such factories stimulated the improvement of cane b;r 
weeding out the inferior classes. Experience had proved this, arid it would faCl
litat~ the introductiQn of improved varieties. 

Mr. Barnes confirmed Mr. Hailey's experience as regards the importation of 
molasses and instanced two distilleries which bought them from Java owing to the 
duty on imported spirit. There was no doubt that a factory did not produce 
enough molasses to keep a distillery ~oing, and gur was even brought into the 
Punjab from the tJnited Provincas for distillery purposes. 

Mr. Hailey could not con.fir:nl this experience .as regards the United Provinces. 

The amended report was unanimously approved as given below :-
24. The Committee on the Indian Sugar Industry present the following report. For the B&ke 

of convenience of reference the headings of report of the Committee on this subject in 1911 
have been followed throughout. Analysis of the action taken or progress made on the lines 
recommended is appended together with such remarks agp recommendations as tho Com· 
mittee have thought it necessary to make. The Committee note with B&tisfaction the progress 

· made in many direc,ions, considering the short period which has elapsed since. the !ast Board's 
Proceedings have been in the hands of Local Governments, and do not consider 1t neceSBary 
to advocate any further action than that suggested in their remarks unrler each section. 



(1), (2), and (3)-Xo remarks. 

(4) Mulwnical ..48]'«1.-(Manufacture.) The Board's recommendation tbt a Sugar l'!ngineet 
should be entertained has been carried into effect. Mr. Hulme was eelected for the post 
and bas been attached to tho Agricultural Department in tho UniWd Provinces. He has paid 
a colllliderat..le amount of attention to tho aided factory at Pilibhit capable of dealing with 
100 tons of cane per day. TJW! factory has been completely remodelled under his direction. 
and has had a satisfactory year's working. He has given technical advice regarding the 
starting of two factories in tho Gorakbpur District one of which iB being constructed. He 
also supervised the working of tho small plant model factory brought out for the Allahabad 
Exhibition (which proved a failure owing to its small size), He has examined into eeveral 
achcmt>s for atarting central factories and prepared projects. Most valuable work has been 
done by Mr. Hulme in investigating the most suitable plant for working the fibrous canes 
of Upper India and for the production of a sugar, 10 closely resembling that made by the 
indigenous methods as to command the same artificial price. In connection with the con
sideration of tho projects for establishing central factories the Director has nearly completed 
a most valuable enquiry regarding the cost of producing cane in various tracts. Lastly 
Mr. Hulme has given a great deal of attention to tho furnishing of bettor and cheaper crushing 
plant and a more economical boiling proceBB fpr the. manufacture of gul. In th888 enquiries, 
however, he has been much hampered by tho prevailing scarcity of tho prOBent seaaon. 

· The Committee noto with satisfaction that Mr. Hulme has been reappoinWd for a further term 
of two yeai'Bo 

Tho Departments of Assam and tho Central Provinces report that iron mills are being pushed to 
replace the older wooden ones in the leBB acceBBible parts of their districts. Various experi
ments are detailed by :Bombay, including some on improved furnaces and more economical 1 
crnshing milia. 

(5) .Agricultural ..48p«t.-(a) Surveying and testing varieties under chemical control and (b) 
testing such imported varieties as appear suitable. · 

Uniml Provinces.-A farm has been opened at Nawabganj p.ear Bareilly under Dr. Parr largely 
for the collection and growth of the canes of the tract and their comparison with imported • 
varieties. Another farm has been founded at Shahjahanpur for,the more detailed chemical 
investigation of the local and introduced canes, and this has been placed under the Agricul-
tural Chemist, Mr. Clarke. · 

A new circle iB about to be opened, with Gorakbpur as headq~artel'B, chiefly in connection with 
sugarcane .work, and a farm is being opened at. the latter place which will largely deal with 

. sugarcane in conjunction with the factories being establiahed there. 

Bihar and Ori880.-ln accordance with the Resolution passed by the last meeting of the Board 
that a sugar station should be opened in Bihar, north of thlt Ganges, a combined cattle and 
sugarcane farm has been started at Sipaya in the Saran District. It iB not clear to tho Com
mittee how the Sipaya Farm, established for combined cattle-breeding and cane work, can be 
efficiently worked by the staff already entertained as this apparently does not provide for 
continuous scientific control of the cane work on the spot._ 

The Committee recognises the importance of the work done by Messrs. Tayior and Woodhouse 
on sugarcane at Sabour and trusts that the investigations by Mr. Taylor on the quantity and 
quality of the fibre and the mode of ripening will be continued • 

..4880m.-Work has been continued and extended at Jorhat and interesting results in the growth of 
thick canes have been obtained. This iB especially important because of the propoaed opening 
up of tracts in the Kamrup District. , · 

Punfab.-A chemical survey of the canes at Gurdsepur baa been made by the Provincial Agricul- . 
' tural Chemist ; a aurvey has 'been completed by the Deputy Director of· the two districts, 

Gurdaapur and Hoshiarpur, and this work iB being extended to other districts. 
A considerable amounll of work iB being carried out in less important sugarcane tracts. The 

Centzal Provinces report considerable activity in surveying the local canes. In :Bombay a 
survey has been made of the occurrence of red rot in the presidency. 

Bengal.-The Committee considers that.' the r~mmendations of the :Board have not been carried 
out in Bengal possibly for want of staff. They desire to call attention to this because of the 
fact that the area under sugarcane in this province amounts to nearly a quarter of a million 
acres. It iB hoped that early steps may be taken to give effecfto the :Board's recommenda-
tions. · 

(c) Facilitating the diatribulitm of the bul Hnd8.-The CommitteA presumes that this is taking place 
wherever an improved kind has been obtained and notes especially the .statements made 
regarding work of this kind in Assam, Central Proivinces, :Bombay, Madras and the United 
Provinces. 

(d) Demomtralitm of Improved Medaanical Metlwda. (e) Study of Tillage, Manuring, Watemag 
tmd Drainage.-It is presumed that this will form part of the work of the newly-opened farms 
although no special mention iB made of it. Among the minor references to tho subject tho 
introductioll,.Of.()il·cakes as a cane manure into the Central Provinces and the value of burying 
the trash for the Poona soils appear to be the moat significant. -

(6) Botanical OBpf'ct.-With reference to the recommendation of the :Board that a cane-breeding 
station should be opened in Madras under an Imperial Officer, such a station has been opened 
at Coimbatore under Dr. Barber but he has been retained as an officer of the Madras Depart
ment of Agriculture with headquarters at Coimbatore. A separate note deals with this 
farm, the details of progress having been brought up to the date of the Committee's meeting. 

(7),_ (8), and (9)-No remarks. 
(10) Other- sources of BUgar.-Mr. Annett has dono a considerable amount of work in connection 

with the Palm Sugar Industry. The results of his study thus far obtained have been published 
and work on the subject iB being continued. 



Sugar .8w al Peshawar.-The following statement is recorded regarding sugar beet in Peshawaf, 
The Committee consider that this interesting work by Mr. Robertson-Brown and Dr. Leather 
is beiug conducted on right lines :-

" The experiments on sugar beet at Peshawar have shown that this crop will grow and ripen to 
great perfection. . Th~ current year's expe~iments are intended to show over _what length of 
season .the crop Wlll r1pen. If these expenmen!" show that there is a prospect of the season 
extending over three months, the next stage w11l be to ask a number of r.amindars to grow 
the crop in order to ascertain whether they can do tllis readily and at what cost. Also it is 
to be realised that this crop is of no use except for sugar manufacture in a factory and that 
such a factory will not be built until capitalists can actually see a reasonable area under the 
crop. A number of r.amindars have agreed to grow small experimental fields of sugar beet 
and it is expected that thirty acres of roots will be grown in Peshawar District in 1914. The 
North-West Frontier Province Administru.tion will purchase these roots." 

(11) and (12) No remarks. 

(13) Area o_/ ExteMion : (14) Land Acquisition : (16) Lanil Gran,M. 

Punjab.-In the Punjab, a scheme has been under consideration for- allotting a tract of land in the 
lands to be colonised on the Lower Bari Doab Canal, under such conditions that if a Central 
factory be' afterwards established, the tenants can be required to put a large area under cane 
and forbidden to sell it for sugar making except to the 1aotory. The tract is not, however 
one particularly suited to cane growing. ' 

Aasam.-An important piece of work has been done in locating and surveying large areas in the Ka.m-
- rup District, apparently suitable tor sugarcane growing on a large scale. 'l'his survey resulted 

in the discovery of several areas of 10,000 ac1es, eminently suitable for working with steam 
tackle. It is proposed to conduct an experiment with steam tackle in 1914-15. Meantime 
40 acres of thick canes are to be put down to 1urnish seed lor a larger area sod, if successtul, 
these canes are to be shown to ~apitalists likely to consider the erection of an up-to-date factory 
dealing with 2,000 acres of cane. It is estimated that there is room for a number of such 
factories in the tract. While recognising the difficulties still to be surmounted, the Committee 
trust that the possibilities of this extension in the area under sugarcane will be fully tested, 
and consider that, if successful, no efforts should be spared to bring it to the notice of capital-
ists; . . 

Central Provinces • ..:.... An option for a sugarcane area needed by a factory commanded by the Ghora
jhere tank has been granted by the Local Administration to Mr. J. McGlashan of Cawnpore 
with a view to the formation of a company. ~'he lease has.been drawn up of 4,632 acres of 

-Government waste land untrsmelled by any rights or obligations of tenants, and clearing 
operations are in progress. A nursery of oanes is..,bein8 opened at Sindewahi largely for 
the provision of seed for this area, if a company is formed. 

Bu;ma • ....:..A Java Cane Expert has toured through Burma with the idea of founding a factory for a 
Rangoon firm. He has pointed out that adequate irrigation facilities are of prime importance 
and considers that the area commnnded by the recently opened Mon Canals in the llfinbu 
District of Upper Burma is the only tract which is suitable. 'l'he Department of Agriculture 
agrees with the Cane Expert. As a result of the report of the expert, the Rangoon firm pro· 
poses to conduct an experiment in sugarcane over a period of 18 months in this area under the 
personal supervision of -the expert. A sum of Rs. 10,000 approximating to hall the total 
anticipated expenditure, has been promised by the Looal Government on certain conditions 
towards the cost of the experiment, which will probably be commenced next year. Mean
time, a small experimental station has been opened in this tract in which special attention 

- will be devoted to sugarcane. 

The Agricultural Department has examined Tennaserim and Mergui lands and finds tllat the toto I 
absence of railways and roads places the establishment of a factory there outside the ru.nge (Jf 
practical politics. 

United ProflinUs.-The Committee notes the considerable increase in the area-under sugarcane in 
this tract and trusts that the present unfavourable season will not interfere with extension of 
areas in these provinces. • 

(15) Pecuniary Assistance (by subsidies, taking deferred shares and in other ways).-Besidea 
the assistance rendered in Burma, Assam, and the Central Provinces in opening small stations 
and putting down cane nurseries to provide planting materials the following assistance bas 
been offered or given to factories since tlle la.st Board's meeting. 

United Provinces.-A subsidy has 15een granted to tlle Pilibbit factory, subject to certain con
ditions. One factory in the_ Gorakhpur District has received an advance.- As stated above 
the services of the Sugar Engineer have been freely placed at the disposal of these enterprisea. 

Punjab.-The Director of Agriculture proposed a subsidy to the Harikishan Sugar Mill at Amritsar, 
o~Rs. 20,000 provided that certain con~itions were fulfilled. ·This concern wee examined 
carefully by the Punjab Agricultural Chemist and certain defects were pointed out. The 
Punjab Government have withheld the subsidy until Mr. Barnet~' suggestions have been 

- attended to and until the..factory is in a sound financial condition. 

The Director of Agriculture has all'o proposed a scheme for. the establishment of a co-operative 
gur-making society in Gurdaspur, the centre of the looal industry. The cost would be about 
Rs. 30,000, and he proposed that Government should take shares to the extent of Rs. 10,000 
in it. It appears that the price of canes is at present the chief bar to the fulfilment of the 
scheme. 

25. Dr. Barber then read his report of progress on the Cane-breeding Station 
at Coimbatore. 
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Progress RepfYrl of tlle C"ane-breed{ng Station at Coim.OOtore. 
Tho appointment of Sugarcane Expert WBIJ made in tho end of October 1912. One year bas now 

Jllli!Red. The land waa acquired on April lilt, 1913: the station baa been founded and the 
buildings are up and occupied. It will take some time to get the land into order, aa it has been 
for years paat irrigated from a series of alkaline wella and much uf it is not in very good 
phyalCI\1 condition. 

Last year's seedlings, planted in the Botanic Garden, have been out, examined, analYsed and re
planted : over 2,000 seedlings were aelflcted for growth during the present ye&J', were planted 
on the new land and are now approaching maturity. lllany of them espPcially with certain 
parentage, are themselves flowering freely. 

Large oolleotiona of varieties have been brought down from Northern India and are now growing 
on the farm. These are intended for detailed morphological study and may provide ua ,.ith 
hardy parenta to be crossed with richer Southern kinds. 

A detailed morphological study of many kinds haa been commenced and some steps have been 
-taken towards the classification of dtli Indian canes. This study is now almcet completed 
11·ith regard to the Punjab canll8 nnd it is proposed to publish an account of these early next 
year in COD junction with studies made by the. Agricultural Chemist of the Province. It is 
hoped, as material accumulates, to deal in a similar manner with the much larger numbers of 
varieties in the other Provinces. 

The study of specific and varietal characters of wild and cultivated Saccharums is being steadily 
pushed on, but it is a subject of extraordinary difficulty in that it is entirely unbroken ground 
and the canes appesr to vary greatly under different climatic conditions. It is, however, 
proposed next year to pul>lish some account of those characters already noted, in order to 
enable workers in the Provinces to study and classify their canes on the spot. 

Three long tours were made in North Indian sugarcane tracts while the station was being formed. 
The greatest help waa obtained from those stations where collections of local canes had boon 
made, especially Sabour, Pusa, Aligarh and Gurdaapur. It is hoped that such collections of 
cle-ri canes may be kept intact, wherever they exist, at any rate until they can be vir.ited,as 
much.labour w_ill thus be saved. • 

With regard to the seedlings which we have thus far raised we have been largely dependent on those 
canes around Coimbatore which have flowered, together with arrows sent from Bangalore and 
the Madras farms. Four wild species of Brv.charum have been established and seedlings 
obtained from three of these. Crosses have been successfully made-between Saccharum apm· 
taneum (kaM grass) and two North Indian deai canes. These will be used for the two-fold 
purpose of tracing the origin of the cultivated forms and determining the fixity of the mor
phological characters observed. It is hoped thus gradually to clear the way for Mendelian 
studies, but this subject is at present obecw'&d by uncertainty whether the cultivated forms 
are pure species or the progeny of crosses. · 

Note on the Seeilling work at the Cane-7»-eeding Station. 

The work on seedlings may be divided into four sections :- · 
(1) To determine whether seedlings can be raised in India. 
(2) To exorcise efficient control over tho character of the seedlings raised. Their value can only 

be fully determined after chemical analysis, but it can be greatly 1198isted. by obtaining 
definite crosses between parents of approved value. The points of chief importance are 
high sucrose content, grea~ vigour and disease resistance. 

(3) To distribute selected seedlings to the Provinces, with due regard to their speciai needs. 
(4) To bring those ultimately chosen into general cultivation. (This last will be tne work uf 

the Local Departments.) - · 

(1) As shown below, it is obvious that, at Coimbatore cane seedlings can be raised in quantity. 
There is indeed no reason why a million seedlings may not be obtained in a single season of 
suitable climatic conditions. The number dealt with will however depend on the staff avail
able. Tho more it is found possible to grow and to test chemically the greater will ·be tho 
number of good ones ultimately available. The selection of Coimbatore aa a centre is thus 
fully vindicated. All attempts to raise seedlings in North India have thus far failed, appa-
rently because of the infertility of the anthers. · 

(2) The control of the parentage is not at ·present satisfactory. Belfi.ng has now beeli succe.ssful 
in a certain number of cases and is not generally difficult. But hitherto the great majority 
of suitable arrows have had to be obtained from the fields of cultivators and certain farms 
where wet land cultivation is in vogue. From local obeervations, it would seem preferable to 
plant canes in August to November for free arrowing, instead of the more usual planting in 
February, and a number of plots have been recently put down with suitable parents in juxta
position on the farm. At present crosses can only be effected when one parent, tho female 
has infertile stamens. I regard it as quite possible that ang two parents can be crossed, but 
this work is a very difficult and laborious piece of technique which cannot be attempted 
with the present staff. . 

(3) The selection of canes suitable lor different parts of India is engaging careful attention and 
some idea has now been formed as to what is required in the different parts ci North India, 
For knowledge to be gained on this point further tours 11ill he necesEary, especially to the 
Central Provinces, Assam, Bengal and Burma, 

Summary of Seedlings thus far raised. 
19ll-12.-Before the appointment of Sugarcane Expert was sanctioned tbe Govemmentlktanist 

of Madras made preliminary trials, which resulted in the production of some 32 eeedlinga 
which were grown in the Botal'io Garden s11d grown to maturity. These were aa follows, 
there being no cOI"taintv as to the male parente. -
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Cheni (Myso~) 20; Poovan 7, Kaludai Boothan 2, Vellai 1, Namam 2 (Coimbatore), Quautitiea 
of s~gs of Saccharum 8p0nlaneum (Coimb&tore) and BaccAanun Nar~nga (Bihar) were 
also rn1sed and some of the former were found to contain relatively high sucrose content. 

1912-13.-:-All the seedlings previously obtained were planted on the Cane-breeding Ststion from 
cuttmgs. From 12,000 to 15~000 seedlings were raised during the arrowiug season and, of 
these ove! 2,000 of the healthiest and most vigorous weoo selected and planted out on the 

• farm, thou parents being as follows :- · · 

(1) Male parents unknown. Chittan 760, Karun 500, Kaludai Boothan 260, Poovan 26 
(Coimb&tooof; Naanal 200 (Karur); Sooma-like Mauritius 30 (Samalkota); Java. 16 
(Mysore): and 1-3 each of Chin, Pattapatti and Boothan. 

(2) Both parents known. Saretha selfed 68 (Botanio Garden) ; · 

Crosses :-Chin by BaccAarum Bponlaneum (male) 17 and ShakaJChynia by Baccharurn lpoA· 
laneum (male) 83 (Botanio Garden). 

1913-14.-The season was unfavourable. Many of the caries flowered early and at a time when 
there was heavy wind and rain. A trained peon was sent to Mysore to obtain additional 
arrows from there. About 250 pans have been sown at tbe time of writing and about half of 
these have come to the germinating stage. About 5,000 bad germinated on the 6th 
December 1913. These consist of the flowering varieties:- • 

(1) Male parent doubtful; Karon, Chittan, K~ludni Boothan, Poova.n, Vellai, Reddish 
white (Mysooo), B208, Ashy Mauritius, Striped Mauritius, Red Sport from Striped 
Mauritius, Green sport from Striped Mauritius, B376. 

:2) Selfed ; Karon, Chittan, Ka.ludai Boothan, Poovan and Green Sport from Striped Mau-
riliius. . · . 

(3) Crosses ; Vellai by SaccAarum Narenga, V. by Ashy Mauritius, ,y, by Striped Maur~-
. tius V. by Chittau; J 36 by B 376; Saretha. selfed by Fiji C. 

Assistance which can be afforded by Provincial Farms. 
(1) As complete collections as possible should be made of all the tksi canes of the tract represented 

by any farm_. Tli~.e are wanted for the following ressons. The Sugarc~ne Expert hss deci· 
ded for the present to concentrate his attention chiefly on indigenous Indian canes, with the 
idea of ultimately preparing descri,ptions of them all. They are also wanted for introduction 
to the Coimbatore Farm on the chance of their arrowing 11-nd producing fertile seed there, as 
several of tht# North Indian canes have already done. Such bardy, acclimatised canes 
would form suitable parents to be crossed with richer, less hardy, Southern ones. 

(2) Growing alongside these local canes, such others should be introduced ss appear likely to be of 
use in the tract, together with any seedlings distributed from the Cane-breeding Station. It 
is quite possible that a number of such seedlings may be ready for experimental trial early in 
1915, although, from the nature of the esse, no promise can be given. Records of their 
behaviour in difierent localities will be of great help in determining tbeir value and the type 
of cane to be aimed at for any particular tract. 1 would here plead for some discrimination 
being exercieed:in the introduction of new kinds to any place. But, when once introduced 
such kinds should receive a fair trial for it is abundantly evident that it often takes several 
years for an introduced cane to assume its permanent form under new conditions~ 

(3) Wherever possible, a scientific study should be made locally of the canes grown. In this I 
would suggest among other things the chemical analysis of the local canes ss compared with 
those introduced, their mode and rapidity of ripening, the notiug of any special character 
whether botanical, chemical or agricultural, their resistance to any local dofect of climate or 
agricultural practice, and so on. For instance, in choosing parents for seedlings intended for 
the Punjab, frost resistance would be a. matter of some importance and canes showing this 
character would naturally be chosen to cross with richer,larger canes. 

1 
_ It is quite a miStake to issume that all sugarcane work other than testing seedlings sent out by the 

Cane-breeding Station should cease in Provincial farms. This local work should rather be 
increased and concentra.ted. The range of work of the Sugarcane Expert is far too large to be 
fully covered during tbe short term of his appointment and there is not the least danger of 
overlapping, in any direction, while, on the contra1y, any work in any direction will mat-erially 
aid him in producing successful results. · 

( 4) Special attention should be paid to the arrowing of canes; It would be useful if immediate re
port by wire were sent regarding the appearance of arrows on any canes or in any of the culti
vated fields. If the anthers of _these arrows appear to be healthy, others of the same kind 
should be bagged before opening, on the chance of obtaining seedlings not available else
where. It is of great importance to obtain seedlings from as many different parents as pos· 

· sible, in the absence of sny real knowledge of the working of Mendelian laws in the sugar· 
cane. · 

The whole question of arrowing, indeed, besides being of great scientific importance, liea at the 
heartof the succOSB of the Cane-breeding Station. Theoo are various superstitions aB to ita 
cause in different parts of the country extending from waterlogging to drought and the portent 
of some dire calamity, and the matter is well woJ1;h investigating. It would be of great 
advantage if specially selected parents could be made ta arrow at will and desirable charactem 
united in the offspring. In this respect the work of the Sugarcane Expert suffers very greatly 
in comparieon with that of others engaged in plant-breeding. 

The President thanked. Dr. Barber for his interesting report of the excellent 
.wotk that was being done on the station. 

In view of the expansion reported, and of the development of th~ Sugar 
Industry in the Provinces, it seemed not improbable that A considerable IDCJ'ease 
of staff might be necessary in the near futur~. 
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SUBJECT VJII.-R!CE;-A PRELIMINARY DISCUSSION OF THE WORK ALREADY DONE 
IN THE VARIOUS PROVINCES ON TffiS CROP AND THE CONSIDERATION OF A 
WoRKING ScHEME FOR FURTHER INVESTIGATION so As TO PREVENT OVER

LAPPING. 

26. The Committee consisted of :-

1\Jr. Chadwick (Chainnan), 1\Iessrs. Burns, Harrison, Hector, Hooper, 
Meggitt, Parnell, Sampson, and Sherrard. 

The terms of reference were :

To make recommendations. 

1\Ir. Chadwick read the Report~ as printed below, contrasting its shortness 
with the importance of the subject· and referring to the relative importance of the 
crop in the different provinces and the very different conditions under which it was 
grown in different tracts,-technical terms used in one tract having no equivalent 
or meaning in another-and mentioning briefly the different aspects from which 
work had been taken up. -

Most work had been done on the manurial side, and the report dealt chiefly 
with this. · 

Dr. Pillai having proposed a prelimiriary division of investigations based,on 
the fact that he was not aware of i·111portant work that had already been done in 
Hawaii and Japan,-which had demonstrated the inutility of nitrates for paddy, 
Mr. Harrison referred him to the work in point. . _ . · 

Mr. Wood suggested and the Board agr~ed that a note be recorded re
commending the adoption of universal standards of weights and measures 
in publications of the Department. 

. It was decided to record this with special reference to Programmes ; and 
that the implication should be extended to the names of crops and other 
technical terms as far as possible. · . -

In reply to Mr. McSwiney, Dr. Butler explained the present position of the in
vestigation of Ufra in Bengal, which had been retarded by insufficiency of staff and 
Mr. Smith's absence on leave, and which would be set back a whole year if 
Mr. Smith were not able to attend to them at the present time, Dr. Butler being 
unable to do so. 

The report was accepted as given below :-
27. In order to facilitate discussion of the work already done in the different. Provinces and of 

the problems connected with this crop, the Committee reviewed the subject from the agricul-. 
tural, botanical, entomological and chcmicalstandpoints and their report follows this division 
for sake of convenience. The Committee are of opinion that in all problems connected with 
rice there should be, as there has been in the past, close co-operation in work between all 
sections. 

Since rico is cultivated under such vast'y different conditions in the various Provinces and even 
in some cases in different parts of the same Provinee, the Committee conFider that each Pro
vince must work out for itself the problems connected with cultivation and the methods of 
cultivation. But on the manurial questions, t1m general experience appears to be in favour 
of green manuring when paddy is transplanted. Bonemeal also, is, in many Provinces, report
ed to give good results, but general experience appears to !>e against. chemical nitrogenous 
manures except cyananlide and possibly sulphate of ammonia. 

In the opinion of the Committee, investigations into the local seed rates in vogue in the various 
Provine~ are often of importance in them..'Oe]ves and are likely to become still more so, if im
proved varieties are developed later by the work of the Botanists and Agriculturists. For, 
in that case, seed farm.s in the districts may be necessary to establish the new varieties, and 
if the seed rate in the villages has been reduced, tl1e effective range of such seed farms will be 
increased. · 

Seed selection should, in the opinion of the Committee. be. done nnder oontrol at the Agricultlll"QJ 
Farms. 

It appears to the Committe-E" that botanit'al classification is ouly of importance 88 a means of re• 
ference for the local worker. The ta.sk of forming a complete botanical classification would 
be a very heavy one. But 88 a preliminary etep, each Province should work out for itself an 
agricultural classification by which the Committee mean a,.clru!sification based on characters 
other than purely morphologicaL · · 

The object to be kept in view in botanil'al or seed selection work is, in the opinion of the Committee. 
• the production of improved strains of the more important varieties to be found in tho chief 

rice·growing trncts of each Province, 
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Considero~le work has btlt'n done on the fungi and insects wllich affect rice. Although the loss 
resulhng therefrom frequently appears to be only local, yet the total o.nnua.lloss is consider. 
a.ble and.it is dcsirab~o, in tho opinion of the Committ.eo, that work on diseases and pests of 
rtoe ~~ gtven .a promment pi~~ in the work of the.~e sections and especially a study of the 
condtbons whtch favour the ortgm and spread ef such disea~es and attacks. 

The Chen1ic~ seuti~ns in Burn~a •. Rt>ngal and Mndra.s have all started on useful and proctioallino!l 
of enqmry wh10h should, 1t u. recommendod, be continued. 

On th? ge'!'era.l questi~n of over~apping, the Committee considon thnt the problems connectod 
Wlth rtoe a~ so wtde and allunr.ortant that there is little danger of overlapping and were it 
to occur it would be to the direct advantage of every one. · 

SUBJECT XII.-FRUIT CULTURE IN vARIOUS PROVINCES. 

28. The President placed this subject before the Board for an informal dis
cussion. 

He asked Mr. Roberlson-Brown to address the Board on this question. 
. Mr. Brown said fruit culture was at present neglected, and suggested that it 

rested with the Board to decide whether anything should be done before 1916. 
This was a vegetarian country ; each province produced some kind of fruit 

in great abundance and there were large markets in India. After mentioning the 
work in progress he asked the Board to pass a Resolution recommending :-

(i} a survey of fruits, 
(ii) the establishment pf f.ruit orc_hards at Agricultural Stations, 

(iii} training of Fieldmen and Assistants in fruit work. 

He said a survey of peaches had only meant a few Jl!Onths touring, and had 
given very valuable results ; fruit formed a very imporlant group of crops, and few 

• people knew anything about fruit growing ; while it would be easy to train men. 
Mr. Burns supporled the proposal and remarked on the high vafue and pay

ing nature of a fruit crop compared to the ground covered. He said that good 
markets undoubtedly existed a.Jld it was remarkable and significant that the larger 
the market the higher the price, and the exporl market had hardly been touched. 
In spite of the magnitude _of the demand the quality supplied was low ; there 
was undoubtedly a demand for trained men ; he r~eived 20 or 30 applications in 
the year and could not supply the men. 

Mr. Birl and Mr. McSwiney deprecated the idea of laying stress on garden 
products in connectioJ! with this Department's work.- They maintained that any 
resolution of the Board urging the importance of fruit growing would encourage 
the idea already prevalent, especially amongst Europeans, that one of the main 
objects of an ·Agricultura.l Deparlment is to devote itself to the cultivation of fruit 
to the neglect of more imporlant food crops. 

Mr. Hailey agreed, an<;! suggested that the gardeners' service could deal ade
quately with fruit in most provinces-a view which was vigorously contested by 
Messrs. Brown and Burns. 

In reply to Dr. Barber, who viewed 1\lr. Brown's work at Peshawar with the 
_greatest sympathy, Mr. Brown said he had distributed 50,000 budded peaches 
alone. · 

Dr. Leather and Mr. Smarl having suggested the inclusion of the canning, 
packing and transporl of fruit in the reference, and there Leing a strong feeling that 
some definite resolution should be passed, the following resolution was 
approved by the Board :-

RESoLUTioJrVIL In Provinces ~here the ~ruit trade is co~sidered of importance sufficient 
to justify an extension of this Department's. activities in the direction of 
fruit investigation, and where the gardeners' service is unable to cope satis
factorily with the matter, a preliminary investigation should be made 
including :-

1. a survey of fruits, 
2. the tentative establisJtment of fruit orchards at Agricultural Stations, 
3. the training of Fieldmen and Assistants. 
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IE such preliminary action lead-to the systematic decvelopment of the 
fruit industry by this Department, questions of transport, packing, canning. 
etc., wiJI have to be considered with reference to local conditions." 

This closed the discussion. 

FIFTH DAY. 

SuBJECT XI.-SoiL DENUDATION BY RAINFALL, AND DRAmAGE: CoNSERVATION 
OF SoiL MoiSTURE. 

29. The Committee consisted of :-

Dr. Leather (Chairman), Dr. Coleman,· Messrs. Allan, .AI'Istead, Harrison, 
Roberts and Robertson-Brown. 

The terms of reference were :- · 
To make recommendations. 

Dr. Leather read the report of the Committee on subject XI as follows :-
Bail denwWion.-Mr. Anstead explained that in the Europea~ planting districts of Southern 

India the planters fully realise tho importance of preventing erosion, and put in preventive 
works. where it pays to do it. vi:~~., terraces, contour drains with catchment pits, and close 
growing green dressings along the line of the terraces. • · 

Mr. Allan stated that tht> better cnltivators in the Central Provinces fully realise the importance 
of preventing erosion, and keep bunds in order. In certain areas .in the North of the 
Central Provinces bunding was a regular practice though not entirely on account of the pre
vention of erosion. 

The Committee nre of the opinion that the Deputy Directors of the Departmimt are fully aware 
of the importance of tho subject ~nd feel that no advantage would accrue from recommenda
tions madll to them. They consider, however, that if notes were submitted to the next Board 
of Agriculture by the Provinces, on the extent of damage which occurs and the preventive
methods practiqcd, this subject might then be, perhaps, more completely dc:alt'with. 

Dt-ainage.-The Committee take the term "drainage" to mean the removal of sub-soil water 
as distinct from surface drainage. Mr •• llan stated that he had improved the fertility of 
some low-lying black cotton soil at Nagpur by the use of tiled drains which he found efficient. 

Dr. J..eather mentioned that tiled drains had silted up at Saidapet and also at Aligarh and had for 
thia..reason proved usele~. -

The relation of drainage to heavily irrigated delta and paddy lands of Southern India appears ;» 
be of the greatest importance fa>m the point of view of counteracting the increased tendency 
to salinity in these areas, and the direct effect of drainage on the growth of crops. 

The necel!sity of drainage in counection with the schemes of canal irrigation in India is well known; 
but it would appear that sometimes insufficient attention is still paid to this matter. 

The Committee recommend that the local Agricultuml Departments should be consulted in all 
future irrigation projecta so as to ensure that adequate attention is paid to drainage arrange-
ments. , 

00118ervation of Boil Maiaure..-The Committee have no very specific information on this subject 
though it appears that the members of the Agricultuml Departments are fully aware of its 
importance. They recommend that when the subject of soil denudati n is again discussed 
by the Board more complete informa~ion on this one should be called fc.r. 

- . 
-

30. In reply to the President Dr. Leather said the Committee thought that 
Mr. Howard's note on the subject should not be published as it was too general 
and the. publication of such generalities with no reference to any large amount 

· of specific i:D.formation o:n the subject was to be deprecated. 
As regards the term-Conservation of Soil Moisture-Dr. Leather said the 

term was misleading ; the degree of moisture ·in the soil could not be determined 
within 2 or 3 per cent. of the weight o£ the soil and he preferred the use of some 
such term as 'methods of soil cultivation in countries or periods of small rainfall • .. 

Mr. Wood refeiTed to the drainage exper1ments at Saidapet and Aligarh, and 
mentioned two kinds of drains that had been made in the wep land at Coimbatore ; 
these had been done some years and were being dug up for inspection and would be 
shown to anyone who cared to pay a visit to the land-these,-mbble and bamboo 
drains respectively,-cost about Rs. 100 per acre. He did not know the cost of 
tile drains. · · 

Dr. Mann elicited from Mr. Birt a statement that planters in Northern as 
well as ~ Southern India were familiar with methods of drainage and their value. 
An enquiry by Dr. Parr as to whether any definite work was being done in Indfu. 
on what might be called dry-farming, evoked a reference to Mr. Howard's work at 

. ~2 
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Quetta ~·here t~e c_on_ditions of the wa~r in the .sub-soil appeared to resemble 
those said to mamtam m the best dry-farmmg areas m Western America and where 
. the rai~all is more or less consistently insignificant. With reference to experi
ments m Bombay, Mysore and other places of moderate but uncertain rainfall 
Mr. Milligan, called ?U by the President, expressed his opinion that this was ~ 
matter of the evolutiOn of standard farm practices ; local conditions varied and 
practices must be varied accordingly. In this view Dr. Coleman and Mr. Wood 
concurred ; such development of routine methods required local demonstration 
rather than reporting of the results. 
. Dr. Coleman gave the Board an instructive account, which was greatly appre

Ciated, of his attendance at the Dry-Farming Congress in America. He thought 
people in India were as alive to the importance of the subject as the Americans, 
but the chief impression he obtained was of the inadvisability of such propaganda· 
as those of the Dry-Farming Congress. .. 

In reply to Mr. Smart, :Mr. Wood advocated selection, for drought resistance, 
-from among locally grown crops rather than the trial of exotics,-which he thought 
could not justify such expense as was incurred in importing plants into America .. 
Dr. Coleman pointed out the differences in the position of India and America as 
to this ; American agriculture being comparatively new and nearly all American 
crops being imported. 

RESoLUTioN vm. He proposed a resolution, "that the Board consider that sufficient in-
formation is not as yet available to enable them to frame recommendations 
on this reference. Theywould suggest that the subject be brought up at a 
future meeting of th_e Bo~rd and that further information be collected ": this 
was passed unanimous)yi 

SUBJECT IX.-AGRICULTURAL EDUCATION. 

31. The Board then took up Subject IX-Agricultural Education. 
The Committee consisted of :-• 
/ 

Mr. Mackenna (Chairman), Sir Alfred G. Bourne, Drs. Barber !IDd 1\lann, 
-Messrs. Allan, Barnes, Bums, Clarke, Dobbs, Hami)ton, Milligan. Roberts, Samp-
so~,- Wood and Woodhouse. · • 

The terms of reference were ;-

(a) For wlzat classes of persons slwuZd education be provided at the Agricul
tural Colleges and what general forms should such education take ? 

(b) In what respects is the present college education deficient and lww should 
- this be remedied ?. 

(c) Wlzat additional agriculturfJ-l education, if any, slwuld 1lP. provided outside 
the colleges ? · • · 

Note.-In this connection the proposed division of the Course in tlt.e Coimhatore 
College into two courses each of two years' duration can be considered (Appendix 
E (3), page 170). 

32. The President in introducing the report of the Committee said :-
" I now rise to introduce the important subject of Agricultural Education. 

This is not the first time that this subject bas appeared in our agenda. It was 
dis~ussed in 1906 when the syllabus, which.many of us are inclined to consider the 
root of our subsequent troubles, was first drafted. As I have said in another 
place, experience is showing that the courses originally prescribed in the standar~ 
curriculum for Provincial Agricultural Colleges as laid down by the Board of Agn
culture in 1906 and amended in 1908 are, in most cases, not suited to the class 
of students that the colleges are intended for. Provincial reports .are ahn~t ~na
nimous in tone. In Bombay, while the percentage of pass~ m exammat10.ns 
is high, the question of the utility of, and demand for the course lB obscured by 1ts 

being made a road to a degree. College graduates on the subordinate ~t~ff ~ve, 
with very few exceptions, contmued to show no pow~r to devel?P a~Y. ~ngmalline. 
In Madras, there is noted in graduates a lack of mtel11gent mqUIS1t1veness and 
power of independent thought. Similarly in the Punjab, there is too much cram 
and too little power of practical application. 
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" There nre some who see in this a proof of the limitation of the capacity of 
lnclians. But others not only refuse to take this pessimistic view, but have always 
held and expressed the opinion that an attempt to teach up to the Standard Sylla
bus prescribed by the Board of Agriculture. m 1906 was oound to end in failure. 
The principal objection to this syllabus, in the opinion of many of us, is that it 
consists of a numb?r of independent courses each complete in itself and all com
pressed into toe allotted time, without any reference to the ca:pacity of the students 
m general, or of Indians, in particular, or to the limits to which any of the subjects 
can be pursued with advantage in a general education or by practical agricul-
turists. -

"Touring over India, as I have been doing during the past year, the impres
sion was strongly made upon my mind that, while we may have had some successes, 
it was desirable that our general policy should be reviewed. The papers sub
mitted by Mr. Barnes and Mr. Woodhouse clearly show that this anxiety is also 
shared by some of those who are most closely associated with Agricultural Educa
tion. We have, therefore, determined to face the ~ubject, and the' question has 
again been reviewed in all its aspects by a strong Committee of the Board. 

"To pave the way for this general-discussion; it seemed desirable that we 
should first have an expression of opinion from Deputy Directors as to the diffi
culties with which they meet in dealing with cultivators. Here we are at once 
confronted by the very small proportion of literacy amongst the cultivating classes 
of India. It welllld be interesting to know, for all Provinces, up to what ages and 
to what extent children attend school. Figures for Madras are probably typical 
of conditions in many other Provinces. In Madras, of 500,000, children who ·enter 
the infant class, only about half pursue their educational career further. We may 
venture to hope that sooner or later, the spread of education may improve the 
situation, but at present it seems clear that the only way to get at this great un-
educated mass is by demonstrating things in their o~ fields. · 

"When we get away from the small cultivators, it is pleasing to find that in 
certain Provinces, there is a growing demand on the part of large cultivators or 
landholders for an agricultural education of some kind. The Coimbatore College 
has framed a scheme which seems to meet the requirements of this case. That 
this class, however, would come forward in the numbers anticipated when the 
Colleges were erected has conclusively been proved to be a wrong assumption, and 
the .Committee have expressed the opinion that for the present, Colleges must be 
considered principally as training grounds for the staff of the Agricultural Depart-

. ment. There is no doubt that much disappointm_ent has been caused by the 
failure to attract this class to the extent anticipated; although this ~ a source 
of supply which it is hoped we shall later be able to draw 9n. . · 

" As will be seen from the detailed report which I shall presently read, it 
seems clear that our failure has been due to attempting to enforce ~ormity in all 
Provinces. We have attempted to apply to all Provinces similar educational 
training, whatever the educational sta;nclard of the Provinces or the state of deve
lopment of scientific agriculture miglit be. In these attempts, we have failed: we 
have tried to build from thetopratherthan from the bottom. We have ass~ed 
on the one hand that research was sufficiently developed to provide material 
for teaching, and on the other that the general education of the Province was such 
as to permit of the assimilation of such training : conditions which exist in few, if 
any, of the Provinces. In some the standard of English education is higher than 
in others : in some agricultural research has been going on for many years, in 
others it has just begun. The Committee has made an effort ~o lay down principles 
which, without affecting Colleges which appear to be working satisfactorily and 
to be attracting the right class of student, will enable others to reconstruct 
their curriculum on lines adapted to the educational capacity of their students. 

"Uniformity, in fact, will not be insisted on: but it will be open to all Pro
vinces to reconstruct their educational policy on the lines which they consider most 
suitable to attract the right class of pupil. If, in the earlier stages, Provinces are 
not hampered by having to wor_k up to what in th~ existing con:ditio~ of education 
and local research might be regarded as a practically unattamable Ideal, but are 
permitted to adapt these couises to the local conditions, then I see no reason why, 
from this well-laid foundation, we should not later get a superstructure much more 
satisfactory than we have obtained in the past.'' 
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33. The President then read the report of the Committee, of which he had 
himself been Chairman, which is printed below:- •. 

1. In a.ccordanoo with tho proposals oontamod in paragraph 20 of tho Agricultural Advisor's Notti 
on A~ioulturGI Education a preliminary mooting of DoputiDirootors of Agriculture was held 
at Counbatoro on tho 6th of Docomber. Rcprosent.ativos wcro prt:sout from Pusa., Madras, 
tho Central Provincos, Bombay and Bihar and Orissa. Tho Doput.y Dirootors from Burma. 
and tho Unitod. Provincos wore unfortunately unable to attond; while tho Deputy Director 
from tho PunJab was not summonod as ho was not a member of tho Board and tho distance 
from Coimbatore soomod too great to onll him for the special purposes of tho Sub-Committee. 

The Sub-Committee a.ccordingly consisted of :-

Mr. J. Mac kenna (Chnirman), Sir Alfred G. Bouruo, Dr. Parr, Messrs. Birt, Clouston, Dobbs, Evans, 
Gonohalli, Milligan, Sampson and Sherrard. . 

2. · Tho points submittod for their consideration wore :- . 

(a) Whal difficultiu are met with in dealing with cultivator& which can be ascribed to defeclivs 
education and in whal reapect8 is the education of cultivalors defectivs r 

(b) Whal a&si&tance can the Agricultural OoUegu givs in educating the cultivators, generally or 
technicallyl · 

(c) What educational and practical qualifictUions are required in recruitafor the &taO of the Jtgri. 
cultural Deparlmen'l I Oan they be clas&i(r,ed i"to grades of diOeret!.l educational quaUfk4-
tion8, • 

Under the first reference, the Deputy Directors were of opinion that, as rogards tho small holder, 
his education is not sufficient to enable him to appreciate economic factors and to benefit by 
the Department's propaganda. Tho present education of cultivators seoms to the majority 
of tho Deputy Directors to be defective in that their power of obsorvation and reasoning 
faculties arc not sufficiently developod and they are, therefore, unable fully to approoiate tho 
Department's propaganda except in casos iu which demonstration in ~oir own village fields 
is possible. . . · 

With regard to the question "whether more oduoation is required and, if so, is it only general 
elementary education or is any special education supervised by tho Agricultural Department, 
on the lines fur instance of tho Bombay Vernacular Schools, generally required," the Deputy 
Directors' Committee considoroo it advisable to await the results of such experiments before 
expressing an opinion. 

The Deputy Direotors consider that olomentary oducation sho~d be of a general nature and is 
not within the purview of the Agricultural Dopartmcnt, but the Boatd should express tho 
willingness of this Depa.rtment to confer with tho Educational Departmont and to discuss the 
question c;f the adaptation of rural education to rur.\1. conditiollS. 

3. With regard to the question whether thor~ is any considerable number of large cultivators or 
landholders who would benefit by a speoial education not obtainable in schools and colleges 
under the Educational Department; tho Deputy Directors note that in Southern Intti•• there 
is a demand on behalf of landholders for an agricultural education, which the Deputy Directors 
consider, should be almost entirely practical and which might be on the lines of the now ourri· 
culum proposed for the first two years of the Coimbatore College oourso. • This oourso is 
susct>ptible of considerable adaptation or modification. Short toohnioal courses should be 
arranged for separately, if noeeasary and desirable. This conclusion disposes of the reference 

. "What assistance can the Agricultural College give in teaching the cultivator, generally or 
techoicnlly. " 

4. With regard to the third reference, viz., "What educational and practical qualifications aro 
required in recr~ts_ for the staff of the Agricultural Department and can they be classified 
into grades of diflereJJ.t eaucational qualificatiol.'s, " the Deputy Directors' Committoo are 
of opinion that oouoated recruits for tho Departments' District staff can be classified into (l) 
Lower Subordinates; and (2) Upper Subordinates. For the former the training given in such 
a course as that proposod for Coimbatore, mentioned above, should qualify such recruits for 
appointments as probationers. Whore such or similar training cclllnot be given, Deputy 
Directors should be allowed to select men for trainiilg on their farms without reference to any 
spooifio educational qualifications always bearing in mind that men who have boon brought 
up on the land will usually be most suitable. 

For the Upper Subordinate class, the best men possible are required. Tho necessity is recognised 
for a sound agricultural knowledge and training, and where a considerable number of men 
pass through tho.Agricultwal College oourso a sufficiently wide field for selection will, no doubt 
be providod. In Provinces in which this cannnot be seourod the Deputy Directors are of 
opinion: that selection should not be oonfinod to men who have passed through Agrioul· 
tural Colleges. 

To this Messrs. Milligan and Dobbs added a rider as follows:-
" Character, energy and common scnso are more important than any ~~eientifio qualifications. 
"So far as theso can be developod by education, manual training and general elementary science 

are likely to be useful, and the two years' practical courso proposod might be mddo to 
·meet requirement& 1 • 

"But in addition to this, the object of oducation is to develope intelligence, and to do this as fully 
as possible a very considerable amount of training in deduction and induction on formal 
systoinatio hoes is necessary. 

" Not only so, but for tho duties of an ordinary 8Xporimcntal Farm Superintendent, a gra~:~p of 
elementary mathematics far more complete than that shown by students in tho Punjab and 
l.Jihar is easontial. 

~From our experience of thoso students and of Farm Overseers and Managers, we oonsicter that 
' this deficiency '\\-ill beRt be supplied by a oc•urso in pure and applied elementary mathematics 

• See Appendix p. 170. 
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(including the princil>les of elementary general acioncc) on the linea of the Bub-Ove~ra• 
coul"liO in the Sibpur Collo~o. U any considerable amount of manual training and carpentry 
and fitting coula he included in the preliminary cour110, the workshop courae of the Sibpur 
curriculum might be omitted." -

IS. The C<>mmittoo mot on the 8th, Oth and lOth Docembor and considered the points referred 
to them in tho light of tho foregoing recommondatiofls of the Deputy Dirootor& 

· ·6. Rtference (a).-ClaMU of per80111 for whom educali011 1lumld be praritktl al ~gricullural Oolkgu. 

After reading tho Deputy Directors' findings, the President gave figures showing the dostinatton 
of students v. ho had paiU!Od through tho Agricultural Colleges in Vl'riods Provinetlllo On the 
first reference tho Committee adopted the gonorlll cJII88ifico\tion of students into two clasaee as 
prop<.l!E'd by tho Doputy Direct ora and agreed that for the first class, nqmeJy tho sons of Jand
holdoJ'8 who intend to take up farming aPd for recruits for tho lower subordinate statr of the 
Department, a curriculum on the lines of that propoSO<l for the lirat two yoara of the Coimbatore 
Colle~ cOUJ"liO was suitable. It was considered that, for this class, the qualifications for entry 
should not be too high, but that the stipulations as regards additional qualifications in tho 
case of student11 who proposed to take up the more advanced courae proposed for two further 
years at Coimbatore were eesential to SUCOOIIB. 

7. After a lengthy discussion of the number and q~ality of the men now passing through Agrf. 
cultural Colleges in India and of the demand for different types of agricultUJ'81 education, 
the Committee agreed that the Colleges must, in their early stages, be considered principally 
a, training grounds for the staff of the Agricultural Department. The second o1ass suggested 
by the Deputy Directora may be sub-divided into two groups, namely:-
(I) 1'he sons of men of independent means who require an education for its own sake. 
(ll) Upper Subordinate recruits. • 
Collt>ges should cater for both, or for tho second only of these, according to the circumstances 
of the Provincial Department. 

8. Ezperie-nee of ~gricultural Educali011 in India up to fhe pruenllime.-After a thorough disou.ssion 
of the capacity of the students entering the various agricultm.ral colleges particularly as regards 
their ability to underatand lectures in English, the Committee recorded its opinion that the 
education of the country up to the Matriculation standard, does not provide a sufficient basis 
on which such higher education as these last two classes of men require, can be founded. It 
is, therefore, the Committee consider, necessary either to give students a further general 
education (particularly in English and Mathematics) after admission .to the College, or to_ 
insist on such higher general edqcation before lldmission. 

At the same time the Committee wish to emphasise the gravity of tho danger of attracting a class 
of men who have no connection with the land. . ---

9. Incidents of the discussion up to this point having made it clear that there was a very strong 
feeling on the part of many membera of the Committee, that the Committee was ignoring the 
principal fact emerging from the history of AgrieultUJ'Sl Education in India-namely that it 
was the record of an experiment from which it was the imperative duty of the Committee 
to draw JeBBODS as regards the conditions of SUCCeSS or failure,-the feeling was crystallised 
in the following formal resolution :-

"The OommiUee have f'tad the 'IIOtu *preaenled by Mr. Mac~enna and Mf'. Bamu and have 
had before IMm Mf'. Woodhouse'• preaentation. of the lrituation. in Bihaf'. From tliue it 
i8 plain that 0'/le of the principal ca'Uiea of the failuf'e of some of the ~gricultuf'al Oollegu 
t& aUf'acl lludent., in any considerable numbeu, TlfU been the lad: of a preliminary wide 
development of the experimental and diatric4 wor1 of the ~gricultural Department& Until 
BUth experimental and dillrict work ha• been mmh more developed and a large numbef' of 
lf'ained officers of high calibr-e have been working in the_ Provinces for a con.!idernble time, · 
it i.!, in the opinion of the Oomm.fttu, unwise to attempt to carry out a high •cienlifi.c COW"Illl 
at these Colleges. When BUch work, under BUch officers, hatt burr developed, there ;., every 
probability thai the right class ofsludent wiU be obtained and il wiU be po~Sible to traia men 
to lhe higheat poslrible point in t[le aciencea applied in ~gritultuf'e,~ until thi!;., the caae 
a lrimpler COUf'lle will probably meet alllhe eziating needs for ~gritultnral Education.. 

" ~~ a 11eguello the above, a conaidera.ble expanlrion oflhe BUperior .taD in ali Provinces and ia 
aU sections of the Department aeeina desirable. This wiU natuf'ally be followed by a t.Orf'e• 
Bpmlding increase of the BUbordinale 11taD, which can, ordinarily, be lf'ained al the College.~. 

"The Committee is, however, of opinion. that (he 'Jif'Uent pay and f1T0'1JUl8 of the subonlinaltl 
IliaD of Department. in moll Pf'OIIincu are not BUffU:iently attractive, and should where Rt.Cu· 
Bary, be increased." 

10. This resolution was adopted after mature consideration by the membera of the Committee, 
- which had adjourned for the purpose of individual consideration of .the consequen~ of giving 

effect to a Resolution of the kind. · 
It was felt that expansion of the Department's work on the lines suggested would proVide, not only 

fresh materi~ls for a simple courae of the kind already approved, but also the only justifica. 
tion for the provision in every Province of a higher agricultural education than can, at pre
sent, be given in some Provinces with due regard to efficiency and economy. 

11. The Committee then went on to dismiss further the general forms of education t.IJat might be 
provided at AgricultUJ'Sl Colleges for the classes of men agreed upon. -

The curricula at present in force in the Provinces were framed in the light of the following Resolu
tion of the Board passed in 1906. 

" The Board considers that some form of degree or diploma should be conferred by Provincial 
Agricultural Colleges. In view of the danger that diplomas conferred by individual 
colleges should have a different value, and lo ~~UUre uniformity, it suggests that a com
bined diploma should be given, and that the Government of India be moved to recognise 
it as equal to the B. A. degree. As regards the exact title conferred, the Board consider 
that some such title as Licentiate of Agriculture (L. Ag.), may suitably be given." 

• Appendix E (1), (2), and (4), pp. 148-169, and 172-173. 
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The curricula were, therofo.re, made to conform g•mero.lly to the • Standard Curri;ulum • reoo 
mended by the Boo.rd m 1900 and amended in 1908, m 

In view of the wide difference of conditions in different Provinces brought to light b th -
nn. .. is n d . th d' . f th . y e com. 
r- o., urmg e IB.cuSSion, o e exporwnci'S since gained by the several members of tJ 
!A'mmltte.e, tl1e ~mnutte~ ~re of opinion that it is essential to allow greater latitude (tha~ 
IS coml,lat1~le W1th tl~e spmt of tl1e Resolution quoted), for the development of agricultural 
educa.hon m the Provmces on a. firm basis with reference to loca.l conditions, 

12. f!llfleral fom1s which a.urie11l~ural Educat~ in the CoUcges 11houfd take.-Tbey consi
1
Ior that 

independently of, or mcludmg, such a llllllple course 1\8 that already approved-and whi h 
may, for ,<;<>~;venience .be ca.lled coun;e "A",-there is scope for a diploma course which ;e 
may call B , and wh1ch may extend over three or four years l but tl1at tllis should be given· 
only in those Provinces whe.re considerable advance hl\8 already been ntade l and in which-, 

(i) sufficient investigation into loca.l agricultural conditions has been carried out and material 
for tea.ching tlms provided; 

(ii) a. qua.lified expert staff for investigation and teacbing .. exists, and 
(iii) students a.ble to profit by such a course will be forthcoming. 

A third form of course which we may ca.ll "C" would comprise short technica.l courses in subjects 
of general importance in a.ny Province-for example, dairying. 

The Committee also note with satisfa.ction tha.t an elementary a.gricultural class for junior members 
of tlle India.n Civil SerV'ice is beld in some Provinces, • 

13. Reference (ii).-Tbe Committee consider that tbe second of the terms of reference hl\8 been 
sufficiently dealt With in tbe foregoing recommendations. (Pa.ras. 0 a.nd 7.) 

14. Reference f•ii).~AgricuUural Edueation out.side the Collegu.-Coming now to the third of the 
terms of reference, qnd a.s regards agricultural educa.tion in general, the committee endorsed 
the recommendation of the Sub·Committee of Deputy Directors of Agriculture • that the 
Board should express the willingness of this Department to confer with the Education 
Department and to discuss tlle question of the adaptation of rural education to rural 

_ condi~ons.' · -

15. Specific Agricultura~ Education outside tbe Colleges can be divided into

(~) short courses which. will generally be in tlle Vernacular, 
(b) Agricultural School courses. , 

The first can be given on a.ny farm whore adequate supervision is.available. 

As rega.rds the second, they would ha.ve tlle best chance of success if they were givep, initi11lly at any 
ra.te, '!nder tlle management of the Agricultural Department. 

lJi Bombay, an interesting experiment has been made in the esto.blisl1ment of one Vcrnaculo.r 
Agricultural Boarding School. This was established four years ago and is capable ofa.ccom. 
modating 50 boys, a.ged from 14 to 16, for a two years' course. The boys a.dmitted are the 
sons of village headmen, small land-owners and the like. The Head Master if' an Agricultural 
Graduate and he has an a.ssistant provided by tlle Education Department. It bas so far not 
been difficult to attra.ct the class of boys desire'd and tl10se who have gone out have almost 
invariably gone back to tlle villages and to tho land. · It is necessary, however, to emphasise 
the fa.ct that very close supervision is necessary for such a school, 

The Comlnittee desire tO commend this interesting experiment to the notice of the Board. 

3'!l. Having read the report, t.he President said he proposed to ensure 
the discussion of certain definite points in the Committee's report by ar;king those 
members of the Board who were primarily interested in these points to move 
resolutions"': the discussion of any other points which member& might wish to raise 
could then be taken up. ' 

RESOLUTION IX. He called on Mr. D. Ciouston who moved a resolution that" The Board 
desire to express their approval of the proposed two years' preliminary 
course for Coimbatore College, and suggest it as suitable for the considera
tio~ of other Provinces." 

Mr. Clouston said :-

"I welcome the findings of this Committee as given in paragraph 6 of their 
report as I am· convinced from wha~ I kn~w of the different Agricultu~al Colleg~s 
in India that the present syllabus IS unsmtable. l\Ien.of .lower educatiOnal. qu~h
fications than the matriculation standard cannot ass1mtlate the more sCientific 
part of the course: many o:l,those who have matriculated find the course so 
hard that they give it up in despair, and few who pass can be said to have under
stood what they have learne4; 

"The difficulties have become widely known and it is now becoming harder 
every year to get the number and type of men we want. 

" Speaking for the Central Provinces I can say that the men who persevered 
and completed the three years' course of the present standard curriculum and 
who were taken into our department were not t~e kind of men we ":anted. ~he 
services of many of these have been diSpensed With at the end of the1r probatiOn
ary_ period_ as agricultural assistants, and we have had to keep on many who are 
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below the mark because of their having been drawn from the non-agricultural 
classes. The present standard course is such a formidable one that it shuts out 
the class of men we want. It provides too little of the practical work which 
they like, and too much of the purely scientific study which they fail to understand. 

" The two years' course proposed should serve a sound and practic:;al one for 
men qualifying for the lower subordinate service. It will be a good prelimiria.ry 
course for men who intend to take the full four years' course and to qualify for 
the upper su bordina. te and provincial service. It will be a good serviceable course 
for men who wish to get a training for posts on Court of Wards Estates and per
haps, what is most important of all, it. will be a course which some of our enterpri
sing landowners will take with advantage. 

" The wording of the findings of the Committee makes it plain that the course 
has been framed to suit the requirements of Madras only but other Provinces 
will ri.o doubt consider the advisability of modifying their own college curricula 
on the same lines." 

The resolution was seconded by Mr. Wood, and after a short discussion 
which made it clear that while the Deputy Directors had approved the course 
referred to as likely to give certain qualifications, there was no intention of sug
gesting that such a course should be given at every Provincial College, the 
resolution was passed unanimously. 

35. The President then called on Mt. Barnes, who said :-
" In rising to ask the Board to support the opinion of the Committee as ~x

pressed in paragraph 8 of the report I wish to endorse the remarks of the Chairman 
in opening ·the discussion. Some provinces have already realised the necessity 
of the resolution I am about to submit to you and have taken action on the results 
of their own experience, for instance Bombay. For the same reason others are 
at the present moment meditating alterations of the syllabus, as for example 
in the Madras Agricultural College. My own special experience, which has been 
confined to the Punjab, is that a student's progress in the Agricultural College 
is hampered or assisted according to his general educational qualifications before 
entry to the College, other things being equal. · 

I have attempted to minimise the dangers and disadvantages of the exami
nation system there by fixing a 40 per cent. pass on the final examination and 
in allotting 40 per cent. of the total marks to the whole work of the student during 
his three years residence at the College, that is for progress and for terminal-and 
sessional examinations. This renders it practically impossible for a steady worker, 
of adequate intelligence and preliminary training, to fail to get his diploma. 'It 
puts a premium on steady work and should stop cramming. In spite of the 
leniency which such a course extends to the student the examining board have 
for the past two years reported unfavourably on the ability of the student to 
show a ;proper power of applying the facts 'he has undoubtedly learnt. We attri
bute this partly to a top heavy educational system being based on an--m.sufficient 
ground work, the chief defect being tlie student's lack of a knowledge oi English 
and Mathematics and his consequent inability to form and express ideas relating 
to the technicalities of his studies. It is in my opinion essential that a satisfac
tory ground work of education should be possessed by the student before he enters 
on these higher courses, otherwise the time both of the teacher and of the student 
will be wasted in vain attempts to train him. The first resolution passed by~the 
Board this morning ·indicates your opinion of the suitability of a preliminary 
two years' training-chiefly in practical agriculture-as a proper ·introduction to 
employment in the subordinate ranks of the Provincial Agricultural Service. 
Agricultural Education must go beyond this- it must provide an adequate 
and satisfa~tory means of training staff for the upper subordina~e and, we trust 
in time, the superior branches of the service. 

"These men must possess such a groundwork of education as will enable them 
to assimilate (in its widest sense) the higher courses of instruction imparted in 
Agriculture and the Agricultural Sciences. I 'believe I am expressing our united 
opinion when I say that where there is a preliminary two years' course as in 
Madras admission to this lower class should carry with it no more severe restric..; 
tion· than that the student should come of a cultivating or landowning stock or 
be considered<by the Agricultural College authorities a satishctory recruit for 
the lower bra~ches of the .Agricultural Service. 

a 



. ':For the uppe! cla~s; however, I ask you to endorse our opinion that in 
addition to the qualification necessary for admittance to the lower class the student 
should possess a sufficient knowledge of English and the elements of science 
such as will enable him to benefit by the course of instruction imparted to him.': 

Mr. Barnes then moved a resolution which after some discussion was 
agreed to in the following form :-

RzsoL11"1"ION X. "'The Board endorse the opinion of the Educational Committee ex. 
pressed in the eigth paragraph of their report that the general standard 
embodied in the Matriculation or University Entrance Examination does not 
provide a sufficient basis to enable a student to take full advantage of the 
higher instruction obtainable in the existing Agricultural Colleges in India. 
The Board recommend that a general higher education is necessary in 
all students admitted to such a course." 

Mr. Roberts seconded the resolution. He said he fully endorsed Mr~ Barnes' 
experience so far as assimilation of the course was concerned. 

. ~his mat~r was very fully discussed in the Sub-Committee. The general 
opnnon, espemally that of Madras members, was that the educational qualifica
tions for the preliminary course should not be too rigid, as this might exclude 
desirable students. Such students would have an opportunity of improving in 
English and Mathematics during the preliminary two years' course and might 
thus be able to assimilate the advanced course. Whether the necessary standard 
was obtained before or after joining the preliminary course, it was most essen
tial that it should be atta~ed by those who intended taking and profiting by the 
advanced course. . . · • 

Dr; Kunjan Pillai agreed that a higher qualification was necessary but sug
gested laying this down more definitely. He proposed the F. A. or Intermediate 
Standard. · 

Sir Alfred Bourne opposed the idea of recommending any specific standard. 
He thought it was entirely a matter for th~ Principal, whose judgment could be 
trusted as to whether the student possessed the necess~try qualificatiOns. One 
of the chief difficulties was that experienced by I:ndian students in understanding 
European intonation and pronunciation. The Committee has been in full agree
ment in insisting only that candidates should be able to understand the lectures 
given in English. 

The resolution was passed unanimously. 
36. The President then called on :M:r. Woodhouse who moved That the 

Board endorse the opinion expressed by the Commitee in the ninth para
graph of their report as follows :-

RxsoLunoN XI. " The Committee have read the notes presented by Mr. Mackenna and 
Mr. Barnes and have had before them Mr. Woodhouse's presentation of 
the situation in Bihar. From these it is plain that one of the principal 
causes of the failures of some of the Agricultural Colleges to attract students 
in any considerable number has been the lack of a preliminary wide develop
ment of the experimental and district work of the Agricultural Depart· 
ments. Until such experimental and district work has been much more 
developed and a large number of trained officers of high calibre have been 
working in the Provinces "for a considerable t!me, i~ is ~n. the op~ion of the 
Committee unwise to attempt to carry out a htgh scientific course at these 
Colleges.. When such work under such officers h!'s been d~veloped,. the~e 
is every probability that the righ~ class of s~udent ~l.be obtai~ed and 1t ~11 
be possible to train men to the htghest possible. pomt lD the sc1e~ces apphed 
in Agriculture, but until this. is the case, a s1mpl~r course w1ll probably 
meet all the existing needs for Agricultural Education. 

" As a sequel to the above a considerable expansion of the superio.r staff 
in all Provinces and in all branches of the Department seems desirable. 
This will naturally be followed by a corresponding increase of the subordinate 
staff which can ordinarily be trained at the Colleges. 

· "The committee is however, of opinion that the present pay and pros-
pects of the subordina'te staff of Departments in most Provinces are not 
,ufficiently attractive, and should, where necessary, be increased." 



In proposing the above resolution l\Ir. Woodhouse said :-
"As 1·egards the first paragraph of the above resolution I think the time 

has come that the Board should make it clear that sound educational work can 
only be undertaken after investigation has provided the material; also that no 
attempt to attract students to an advanced course of instruction in Agriculture 
is likely to be a success unless successful demonstrations by the Department's 
staff in the district have advertised the fact that the course given in the College 
is likely to be profitable. 

"The history of the Bihar Department provides a useful object lesson of the 
effects of violating the above principles.· )fortWlately it is possible to tell exactly 
what is the genuine economic demand for agricultural instruction in Bihar and 
Bengal, because only those students who propose to take up farming on their 
own account are admitted. No definite prospects of employment in the Agri· 
cultural Department or any branch of Government Service have hitherto been 
offered. At first a number of applications for admission were received, bat, as 
it became more clearly understood that no Government Service was guaranteed, 
the numbers rapidly declined. It is now sufficiently clear that the public at 
present have no use for the agricultural education for the purpose of turning 
out prospective farmei:5. 

"That there is no demand for the Sabour course is not so surprising when it 
is considered that the course is expensive both in time and money, and the Depart
ment has not yet proved that farming on a capitalistic basis is a paying proposi· 
tion. Until investigation has proved what are the most paying systems of agri
culture it is obvious that there can be no demand for advanced courses of agri-
cultural instruction. · . 

"As regards the reasons for the paucity of results obtained in the investiga
tions conducted by the Bihar. Department of Agriculture it appears to have been 
always thought that agricultural education is the primary work of the Department 
and any attempts to do investigation work in addition to teaching or office wo1:k 
have been looked upon. as attempts to indulge in unnecessarily expensive hobbies 
at Government expense. Wjth such a policy in view it can be understood that 
no attempts would be made to increase the district staff nor to lighten the burden 
of the teaching and routine work for the College superior staff. That. the amount 
of routine work has been sufficient to prevent any number of the Scientific st'afi 
from doing much investigation work can be seen from the following statement. 

"At the commencement of the last session there was one Deputy Director 
in charge of the whole of the district work of the Department including four farms 
under his direct control and five small farms which are carried on under his advice. 
The College stafi consisted of a Principal, who is also Economic Botanist and is 
in charge of the Entomological district work; an ·Agricultural·Chemist who also 
manages the well boring Department ; and the Professor of Agriculture, who 
does some demonstration work with wheat in the Bhagalpur Division. 
. "Since the commencement of tlie Department's work the Deputy Director 
has never been able to do more than deal with the routine work of his office and 
routine inspections of his numerous farms, so that the level of the ·investigation 
work under him cannot be higher than the level of ability of his subordinates in 
direct charge of the farms, etc. The Agricultural Chemist on the other hand 
has been able to carry out some personal investigation work, and this was once 
the case with the Economic Botanist ; but his appointment as Principal has made 
it impossible fm· him to carry on investigation work. The Professor of Agrictfl.. 
ture is the fourth officer placed in charge of the teaching work and College Farm 
since 1908, so that. no results of value can be expected from that farm as yet. 

"It can be seen therefore that in the Bihar Department of Agriculture, every- · 
thing has been subordinated to the educational work, and that has been directed 
to educating persons who were to use their education in cultivating their own land 
for profit. No proper steps have, however, been taken. to investigate the local 
methods of agriculture with a view to its improvement. As a result the Depart
mentis not in a position to make more than'a few general recommendations, and 
has only recently placed any successful demonstration to its credit. In conse
quence of this, there is no demand for advanced. Rouricultural education, and 
never will be until the investigation work of the Department has been carried 
much further. . . 
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RESOLUTION XII. 

"AB regards the second paragraph. of this resolution concerning the nec~sity 
for a considerable expansion o~ th~ superior st~ff of the Department a useful 
moral can also be drawn regarding xt, from the history of the Bihar Department. 
The "failure of the farms in the Province (also in Bengal) to turn out useful results 
has been entirely due to their having been increased in number until their manage
D?-ent has been left enti~ely to the s~bordina~e staff, subject to occasional inspec· 
t10ns by the Deputy Duector. It lS essentxal that each Deputy Director should 
not be burdened with more than one or two farms and should have as his circle 
a co~pact uniform .tract no larger than ~e can get to know thoroughly himself. 
SuffiCient Deputy Directors sh?uld be ?btp.~ed to en~ble one ~o be placed in charge 
of each of the tracts of a Provmce which differ consxderably m language and agri
culture. In Bihar and Bengal the only portion of the Province which has been 
studied exhaustively by the Deputy Director is the railway line between the 
farms of Cuttack and Bettiah. Such knowledge has probably not an economic 
value in proportion to the cost of acquiring it. 

h In the Colleges also it may probably be found that it will pay to divide the 
work of the Agriculturist into two or three portions such as Animal management, 
Arable farming, and p·erhaps Horticulture and Otchard management. The 
Botanist's work may also be specialised by the increase in the number of crop 
specialists. 

"There is no doubt that the amount of progress made in the investigation 
work will be out of all proportion to the increase in the superior staff sanctioned 
provided that good men are obtained." 

In seconding the above resolution Dr. Butler said·:-
~" I think that there is a wide feeling that we have been attempting to go 

tQo·fast. In the beginning·, .. when the Agricultural Department as at present cons· 
tituted was organised, we had in many great areas practically a virgin field to 
work on in the development and improvement of the Indian Agricultural Industry. 
The natural tendency was a wide diffusion of energy in many directions. In 
certain cases obvious directions in which improvement was rapidly possible were . 
soon detected and, as a result, we have the almost spectacular effects of the 
demonstration work in certain fortunate areas with which we are all familiar. 
This cream has been skimmed. But in being carried away by admiration for 
this work we are in danger of losing sight of what was ever present to our minds 
in the early days of the Department, that is, the laborious experiment and re
search which are necessary before any real raising of the level of agricultural 
practices in, at any rate, the more highly developed parts of the country was 
possible. It is clear that there are larger areas in which a teeming population 
are living by the practice of an agriculture which it will be exceedingly difficult 
for ·us-bearing in mind the special economic conditions of the people-to fun· 
damentally improve. To carry out any real improvement in these areas it is 
evident that a lax·ge number of trained officers of high calibre must devote their 
energies to the study of the economics of farming under native conditions and 
to prolonged experimental research to determine how such farming can be im
proved. Until this is done what we have to teach the people in these areas is 
soon exhausted and· the time appears to have now come when we must call a 
halt in these areas in our higher educational work. Until we have something 
new to teach, in the absence ofany hope of gaining new ideas applicable to farm-

. ing in such areas as Bengal and-much of Bihar and Orissa and economically sound 
under the conditions of the people, we cannot expect to fill the Colleges with the 
right type of students for, at any rate, a high Agricultural Education." 

The resolution being unopposed was passed without further discussion. 
37. Dr. Butler then proposed that as a necessary consequence of the fore

going resolution, the Board should revoke the following resolution, paased 
in 1906. · 

" The Board considers that some form of degree or diploma should be conferred 
by Provincial Agricultural Colleges. ~ n view of the danger that dip~. con.ferred 
by individual Colleges should have a dtf}erent value and to secure umformuy it BUff· 
gests that a combined diploma should be given, and that the Government of I ndw 
be moved to recognise it as equal to the B. A. degree. As regards the exact title con- · 
/erred, the Board consider that some such title as "Licentiate of Agriculture., (L. 
Ag.), may suitably be given." 
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In seconding this proposal ~· Sampson remarked as follows·:-

"In 1906 when the curriculum was drafted which was to standardise the 
value of the Agricultural diploma throughout India, the Agricultural Department 
was so to speak in its infancy and it was not realised how much conditions vary 
in different Provinces, nor how greatly the conditions varied in Idnia from those 
in England where most of the members of the Board were trained~ 

"As the work of the Department has developed it has shown how important 
it is that men employed in its development should have had at least some direct 
connection with the land, and specially is this the case for men recruited to the 
District Agricultural Staff. In Scotlahd, the Scottish Board of Agriculture have 
found that for the development of agriculture there they required to recruit not 
so much men with merely a degree in Agriculture, but crofters' sons who with 
the basis of their agricultural upbringing,. have been trained in scientific agri
culture. If this is true in Scotland where I suppose that among the middle 

· · classes drawn from the county districts there are few who have not in some way 
been connected with the land, how much more is it so in India where the caste 
system has for generations defined the environment of mind_ and body of the 
people of the country. 

''It is clear therefore that there is much greater difficulty in recruiting the right 
class of student.s to our Agricultural Colleges than there is to other educational 
institutions where a more general form of advanced education is given. We 

..naturally want to draw from the country districts rather than from urban centres 
and from a class who at present have only to a small extent realised the value 
of secondary education and there is no doubt, I believe, that the development 
of education among this· class varies very considerably in different Provinces, 
and in parts of the same Province, take for instance, ,in Madras, Malabar and 
the East Coast.Districts. _ . 

"From this we see that the standard of admission to our several Colleges must 
vary very considerably and as this is the basis of further instruction the latter 

. must also vary very considerably. . 

" My own experience in teaching Indian students is limited but in Madras -
the Deputy Directors examine the students at the College twice a year in practical 
agriculture and we find that often the men who do best here are those who cannot 
follow lectures on such subjects as Chemistry, Physics, Botany, etc. 

"Several cases have occurred where such students :tJ_ave not been retained 
in the College on this account though they are just the class of men required for 
the District Agricultural Staff and just the class of student who would benefit 
by a simpler course if he went back to the lana. Therefore I have great pleasure 
in seconding Dr. Butler's proposal." · _ 

This proposal was also agreed to without further discussion, the President 
explaining that the revocation of the Resolution of 1906 in no way afiected 
Colleges which were successfully wotking up to the Standard Curriculum. 

38. Tlie President then called on Dr. Coleman, Director of Agriculture, Mysore 
State, who said :-

" I have the honour of proposing the following resolution for adoption by the 
Board of Agriculture. -

" Res(llved that the Agricultural Board, while agreeing that the teaching 
of agriculture as such in primary rural schools is fundamentally unsound, consider 
that the question of a sympathetic co-operation between the Educatior al and 
Agricultural Departments in adapting rural education to rural needs is of great 
importance. In consequence they desire to endorse the recommendations of the 
Deputy Directors' Sub-Committee as to the willingness of the Agricultural Depart
ments to confer with the Educational Departments and to discuss this important 
question!' 

"I propose this resolution with some diffidence from the fact that we have 
with us a very distinguished member of the Educational Service whose mature 
views on this subiect I have not had the opportunity of ascertaining. 

" There are, however, certain very definite facts with which we· are face to 
face and which it seems to me make this subject one of supreme importance. 
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"~n .the fi:st place I ne~d hardly stat~ that the great bulk of the population 
.of .India 1s agrlO_llltura! and 1s almo~t certam to remain so for many years to come. 
~runary educatiOn as 1t extends will therefore become more and more a question 
of training a rural population. · 

· ·"In the second place the education provided by agricultural colleges and even 
by special agricultural schools will, in all probability, within the next hundred 
years at least, reach but a very minute proportion of the agricultural population. 

"Thirdly the only general method at present open to the agricultural depart
ments in India to educate the agricultural masses is by direct demonstration in 
the villages~ The demonstrations so far carried out have been of definite and 
simple: facts and, as the Sub-Committee has pointed out, the present education 
of cultivators· seems to be defective in that their powers of observation and their 
reasoning- faculties are not sufficiently developed to grasp even simple principle£> 
involved in agricultural improvement. This means, I take it, that the practical 
work of the agricultural departments will be restricted until such time as these 
unfavourable conditions with regard to the. education of the cultivators have, 
by· the extension of general education, been removed. In this connection I would 
recall the remarks already made by Dr. Butler that before we can go very far 
in. the development of agriculture in India there must be a very great extension 
of research, and investigation. In turn, to bring the results of such extended 
inyestigations home to the people, we shall have to have a much more enlightened 
and receptive agricultural population than we have at present. Thus the ques
tion of furthering agricultural development in India is most intimately connected 
with'imparting an education to the agricultural classes adapted to their particular 
needs. · _ ·. ~ · . . · . 

: " Lastly we are face to face.with the fact that primary and secondary educa
tion is already l'llowly but surely extending in rural communities and it is of the 
utn:tost importance that such education should be begun on sound lines. · 

" I take it that the resolution which I have the honour of propo~ simply 
expresses the strong desire of this Board that· education in rural communities 
should. be so inaugurated and carried on that the difficulties mentioned by the 
Sub-Committee in the way of a rapid introduction and extension of agricultu1·al 
~n:n~roveme~ts should be removed. as rapidly as possible ... How tha.t ~esired ~nd 
can be attamed must depend very largely on local conditiOns but It lB certamly 
,a question which should mterest the Educational and Agricultural Departments 
equally strongly and in the solution of which there is wide scope for co-operation 
between these two great educative agencies of the State. · 

· "While I have strong views with regard to the procedure which should be 
adopted in the State which I have the honour of representing here, views which 
I have already given expression to in a report which is in your hands,* I think 
it would be unwise for me to make any more definite remarks until we have had 
the oppqrtunity of hearing the views of the Hon'ble Sir Alfred Bourne who I 
am sure will be able to furnish us with most valuable advice on the subject." 

The resolution was seconded by Mr. Clouston and supported by Sir Alfred 
Bourne who said that a feeling was widespread that the progress. made. in dis
seminating information as to agriculture and improved methods m·agnculture 
was very slow and the Educational Department was frequently urged to " go 
faster." · _ 

·. The method suggest~d was to filter the information through a series of teache~s 
and teachers were to attend Agricultural College~:~ and to go out and t~ach a~n
culture to other teachers in training schools who in turn would teach thlB subJect 
in yillage schools. 

The system would be unsatisfactory. It was impossible to teach everything 
in these village schools. The Education Department were beii1g pressed to teac~, 
besides Agriculture, Hygiene, Morals and. ma~y other subjects. F1;1rther 1f 
"Agriculture" were taught, filtered down m thlB way, the knowledge Imparted 
would be somewhat curious. 1 

,..• Reporb on Agricultural Education by Lcslio C. Coleman, M.A., Ph, D. Buli.~No, 3, Dept. of Agri., My110re; 



The most satisfactory way of increasing the rate of distributing knowledge 
of the subject would be to develop the system of demonstrating methods to adult 
cultivators on demonstration farms. 

Co-operation between the Agricultural and Educational Departments should 
not be understood to mean that the latter was to teach the discoveries of the 
former. · 

The co-operation which should be developed was detailed in the Report of a 
Committee of the Board of Agriculture appointed to deal with the subject in 
1910,* with every word of which he agreed:-

" 1. Agricultural 'schools for Primary Teachers.-The Agricultural Department 
is at 'P"esent 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 connecti01f, 
with the training schools; and its officers do not·see the teaching which is given by 
the· instructors whom the Department has 'l'ecommended. The committee think that 
the Agricultural Department might oOer its services to the Education Department. 
to take part in supervising these courses of instruction at the training schools. In 
their opinion such co-operation may be of assistance in keeping these classes to the 
object which tl,ey are intended to perform, viz., to prepare good rural teachers for 
primary sclwols, able to teach country children to observe and think about familiar 
objects of rural life, 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 Department might usefully confer with the Education Depart~ 
as to the courses of nature study followed at the training schools, the text books used; 
the practical work prescribed, .the provision and up-keep,of a modet school garden 
at the training school and the lessons given to the student$ under training ; arul 
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 jt intelligently. The Agricultural Department might be invited to send offiGers, 
form 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.-Oourses of Agriculture are oOered in a few secondary· 
schools in some provinces and are proposed in some other provinces. fbe syllabus 
of suM. courses has, as a rule, been drawn up with the assistance of the Ag'Ticldtural 
Department : the instruction is usuaUy given without further reference to the Agri
cultural De'l!artment, but in one province the schools, where it is given, have ·been 
recently vi.nted by a Board of officers of the Agricultural Department. The Com
mittee a":e of opinion that Jor the boys, who are to enter Agricultural Oolleges, it is 
not an advantage, and most of tl1e committee consider it a positive. disadvantage that 
tlunJ should previously have received at sclwol instructton in a course of ~ure. 
They recommend that the Ag'Ticultural and Educational Departments should confer 
upon the question whether these courses s'Ju?uld be maintained as a means of providing 
agricultural teaching for boys who are not intended to proceed to an Agricultural 
Oollege, and in the event of its. being decided to retain them either in their present 
form or subject to mod·ification, the committee recommend that the Agricultural Depart
ment should co-operate UJith the Educational Department in their supervision i-n 
the same way as has been proposed above in respect of nature study in primary train-
ing schools. · 

" lV ith respect to the preliminary training of the boys toho are intending to enter 
Agricutulral Oolleges, the committee find that at present the chief deficiencies of the 
students z.ie in a lack of power to observe what is before them and to reason about it, 
an insufficient command of the English language, a·nd also, but not universally, in 
a want of manual dexterity not in.the coarser operations of the field, but in the finer 
work of the laboratory. So far as these deficiencies may arise from shortcomings 
in tlte secondary schools, it would not be within the power of the Agricultural Depart
ment to oUer any assistance in their removal. Tl~ requirements of the Agricultural 
Colleges would best be met if the students before entering them had received at school 
a good general education including nature study, drawing and manual training, 
and including also a grounding in the rudiments of some science, preferably ~ny 

• Proceedings of th~ Board of Agriculture in India, 1910, Jl&i!;B 65, 
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or Chemistry, taught practicaUy. It appears posst"ble that some assistance miglll lle 
renilered lly the Educational Department in bringing to tlte notice of the boys wl1o 
appear suitable for an agricultural career, the facilities now provided by tlte Agri
cultural Oo~le!Jes for pur~uing an ~cu!J.ural career ; and if the Ed~iotud Depart
ment are un,lltng to do thts, the commtUee.recommend that a paper ccmtatning tl~.e neces
sary information about the colleges and em'l!lfasising the qualities desired in the students, 
should be prepared by the college authmttes, to be put into the hands of tl~.e 1/.ead
masters of the secondary schools." 

Continuing, Sir Alfred Bourne welcomed the idea of agricultural schools 
somewhat upon the lines of those in Bombay-schools wherein the staff was 
clearly suitable and where the pupils obviously wished to learn something about 
agriculture and were likely to put the knowledge acquired into practice, but 
pointed out that this was a very difierent thing from an attempt to teach agri
culture as a subject of an ordinary school cm:riculum. 

After some discussion in which Dr. Mann deprecated the unqualified con· 
demnation by the Board of the teaching of agriculture in primary rural schools, 
and Mr. Gonehalli said he thought the broad facts of Agriculture and its improve
ments should be taught in primary schools, the resolution waa agreed to in the 
following form :-

. " The Board consider the question of a sympathetic co-operation between 
the Educational and Agricultural Departments in adapting rural education 
to rural needs to be one of great importance. In consequence they desire 
to endorse the recommendation of the Deputy ·Directors' Sub-Committee 
as to the willingness of the Agricultural Departments to confer with the 
Educational Department to discuss this important question. The Board 
also wish to endorse again the principles enunciated in the Report of Com-
.mittee 'G' of the Board of 1910." . -

. -
RIISoLvTiox XIV. 39. The President then moved a resolution that "the Board desire to 

commend as worthy of consideration by Local Governments the experiment 
now being tried in Bombay of establishing Vernacular Agricultural Schools 
under the immediate supervision of the Agricultural Department." 

The Vernacular Agricultural School in Bombay was founded as the result 
- of a statement made by the Director of Public Instruction in Bombay at the 

Provincial Agricultural Conference in Poona in 1909, that the Education Depart· 
ment was not prepared to undertake Agricultural Education of any kind. He 
suggested that if it was wanted, the Agricultural Department should do the work. 

Dr. Mann formulated a scheme for an experimental Boarding School near 
Poona, which, with modifications, was accepted. This school takes boys of from 
fourteen to sixteen, for a two years' course. The boys must have passed the 
fourth- vernacular standard, and preferably the fifth. They must be sons of 
village headmen, stnallland owners, and the like-but people who are not likely 
to be able to apply what they learn owing to poverty or other things are avoided. 
The course involves sixteen hours work a week on the farm and garden, which 
is run by the boys. The remainder of the time is spent in school, in a course 
which is partly a continuation of the ordinary school course, given with an agri· 
cultural bias and partly of special subjects, like nature-study and matters valuable 
in village life. The land they work is about 8 acres for a school of 40 to 50 boys. 
About 25 boys a year are admitted. They live with the Head Master who is 
one of the graduates of the Poona Agricultural College ~nd a farm~r by birth and 
training. A large part of the success depends on ~ personality. A second 

-teacher has been provided by the Educ.ation Department and th~y have a ~e~d
man. The annual cost to Government IS about 6,000 rupees and 1t has. subs1dies 
from District Boards, etc. 

The idea has taken on in every direction. Another school is now being 
established in the Kanarese country on land provided by the Joca~ people !lnd 
with promise of a number of scholarships. Another on slightly d1fferent lines 
is being established in the Konkan by a large land owner and sev~ral others are 
in negotiation. Sir David Bassoon of Bombay has founded an Agncultural t~t, 
a large part of the income of which, is to be devoted to Agricultural EducatiOn 
given in the vernacular. 



Correction slip to the Proceedings of the Board ol Agriculture in India. 

FCY1' lines 4-8 on page 49. 

Substitute the following:-

"He pointed out that the condemnation of attempting to teach agriculture 
in elementary schools contained in paragraph 2 of the Report of Committee G. 
of the Board of 1910 should not be held to ~pply to the Agricultural Schools 
of the Bombay type which do in fact give elementary literary education and also 
teach agriculture. Sir Alfred Bourne pointed out that the essential difference 
was that the boys in the Bombay schools were older than the boys in ordinary 
elementary schools." 
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The President said he thought this was an excellent example of what could 
be done by the .Agricultural Department to provide an Agricultural school educa
tion and should be commended to the notice of other Provinces. 

that the a at which boys w e. recmite for these sc ols in Bomb was 
1\fr. Haytilton secondc~th" propos~}, aving ascertai d from Dr~ • nn 

approxi tely that at whic their educ ·on terminate in the ordin High 
Schools in which -the pro ISion of instruction in A "culture ha JUSt been 
conde ned. 

This resolution was als6 supported by Sir Alfred Bourne who said he hoped 
to see similar schools started in Madras. · 

. · Dr. Coleman ascertained from Dr. Mann and Mr. Smart that, though the 
. Bombay Government had nqt allowed fees t<? be charged so long as the schools 

were still in the experimental stage, their popularity had been shown by: the 
generous offer of scholarships at existing schools, and money for establishing ·new 
ones, some of which would be· almost independent of Government financial 
support. . 

The resolution was then agreed to .. 
40. All the foregoing resolutions having been passed unanimously and as no 

member of the Board wished to raise any other point in connection with the 
Committee's report, Dr. Leather propcsed and Dr. Mann seconded the adoption 
of the report by the Board and this was also unanimously approved. 

The Chairman expressed the thanks of the Board to Sir Alfred Bourne for 
the valu11ble assistance he had given not only at the meetings of the Education 
Committee but in the discussion at the Board :·he thought that, with the Board's 
assistance, Sir Alfred had finally disposed of any idea of introducing specific 
instruction in agriculture into the ordinary schools. · • .. 

41. In the afternoon, the Board had the pleasure of listening to an interesting 
paper by Mr. Arno Schmidt on the questicn of cotton. A short discussion followed 
from which it appeared that there was a feeling among the officials m"i>st closely 
concerned, that the damping of cotton (Kapas) was on the decrease. It was 
practised only to a limited extent and was, from the dhectly commercial ~oint of 
view, not so serious as 1\fr. Schmidt seemed to think, being a matter a:ffectmg do-
mestic morality rather than international trade. It was admitted by Mr. Schmidt 
that Indian cotton is one of the driest on the European mark~t. . 

A majority of the Board recommended that Mr. Arno Schmidt's paper should 
be published as an appendix to the" Proceedings" of the :eoard. (Appendix H, 
page 182.) 

SIXTH-DAY, 
SUBJECT X.-TnE DAIRYING INDUSTRY oF INDIA.. How snoULD THE VARIOUS 

SCIENTIFIC AND COMMERCIAL PROBLEMS INVOLVED, BE ATTACKED; 

42. The Committee on Subject X consisted Qf :-
Mr. Blackwood (Chainnan), Dr. Mann, Major A. Smith, Messrs. Clouston. 

Milligan, Ram Gopal and Smith. 
The terms of reference were :
To make recommendations. 
In introducing the report of the Committee on this subject Mr. Blackwood 

thanked Mr. Smith, Assistant Director of Dairy Farms, .Army Headquarters, 
Simla, without whose assistance the report could not have been produced in its 
present form. The Committee had avoided, as far as possible, trespaa&ing on the 
subject of Cattle-breeding, though the suggestion as to the breeding of dual 
purpose animals was perhaps one of the most important in the report. 

43. When the report had been read,* the President suggested the discussion 
of th,e recommendations one by one. 

As regards the first, Mr. Wood objected to the word 'propaganda' (recom
mendation I) as the Provincial Departments of Agriculture had not sufficient 

• l'rinted below, p. 51. 
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inform'l.tion ~n the subjec~. 11ft. Cla_yton ng~eed and proposed the substitution 
of the word programmes. '' Ith tlus alteratwn, he endorsed the recommendation 

REso~uTioN xv. which was seconde~ by Mr. Ch~dwick as a r~solution, i.e., "That dairying 
as a branch of agncultural sc1ence should, 10 future, occupy a prominent 
place in the programmes of· the Agricultural Departments'', and was passed 
unanimously. · 

With regard to the second of the Committee's recommendations, Mr. Heycock 
asked for specification of the lines which legislation should take. Dr. Mann proposed 
the addition of the words "against the adulteration of milk". Without such 
legislation no one would touch the industry; he instanced a case ii). which a large 
scheme had fallen through from the dre!td of fraudulent competition. Existing 
legislation in Bombay was too cumbersome. TheHon'bleDe'wan Bahadur Swami • 
K~nnu Pillai sugg_ested the ~nco~rag_ement of co-operative societies a~d Mr. ~layton 
sa1d that the pubhc were pnmanly mterested and the recommendatiOn wh1ch now 

-ran" that legislative measures against the adulteration of milk, should be taken to 
pro~e~t hone~t traders and ~he public. an~ to encourage capitalists and co-operative 
somet1es to mvest money m the darry mdustry "was discussed at some length. 
Mr. Sampson and others deprecated any measures that would tend to raise the price 
of milk. Dr. Mann agreed, but contended that his enquiries had shown that the 
price of the pure milk was already high and could not be increased by makina 
purity more general. Mr. Smith endorsed this view and said milk diluted with 
skim milk in different degrees could be and was sold as such. Mr. Smart said dilu
tion was sometimes advantageous and :Mr. Clouston said the Committee thought the 
·establishment of the industry on an honest basis would cheapen milk by attracting 
capital and improving. the.J)reeds. :Mr. Smart proposed to limit the scope of the 
recommendation to the sale of adulterated milk as pure, in municipal and canton
ment limits; but Mr. Chadwick and others pointed out that laws were commonly 
drafted to admit of putting them into operation when and where necessary. 
- Mr. Smart thought a general resolution that protective legislation was neces
sary would be enough· and the Board unanimously agreed to the definite propo
sition put by the President that some legislation was necessary. 

Referring to the opportunities for blackmail afforded by all such legislation 
Dr. Leather said relatively few highly' paid and1·esponsible offi~ials need be employed 
to carry out legislation effectively on the system of taking samples privately as 
was done in England in the case of manures and so systematically tracking the 
chief malefactors. Mr. Dharamranga Razu who had owned a dairy for many years 
said there were an enormous number of small dairies in towns which it would be 
difficult to control; he thought legislation would be premature. -

Colonel Hallowes suggested permissive legislation, s~ that big traders could 
register themselves under an .Act. . 

Coming to the third paragraph of the report Mr. Milligan deprecated the dis
cussion of excessive detail. He thought the problem of improving production lay 

' at the basis of the whole question as in the case of many other industries, e.g., that 
of sugar. Improvement of production should be the Department's first object in 
taking up the question and would go a long way to solve the problem. Dual 
purpose animals would be a great advantage and the question whether higher milk 
production and working capacity could be combined in one breed deserved a very 
careful consideration. 

On this point Mr. Smith expressed his OJ>inion that the two qualities were not 
incompatible though milk and b~ef productiOn appeared. to be-.so to s_?me ext_ent. 
The Sindhi breed, for therr weight. amo~ the b~st milkers m Indm, P!OVlded 
very good working bullocks. Crossing with English cattle had been tned and 
some success attained. The production of a " dual purpose " animal would be 
the economic solution of the difficulties of bleeding bullocks. First crosses h_nd 
given twice as much milk as the Indian pa-rent and the bullocks had sold for tWice 
the ordinary price. . 

In reply to Mr. Chadwick he said c~oss:bred ca~tle w~re ~ore susceptible. to 
disease, but could be protected by preventive moculatwn a~ m Chtna where breedwg 
from foreign cattle and prophylactic measures went hand m hand. 

On the question of dairy schools Cololl.el Hallowes sai~ the Committe~ were 
confronted with two problems, the financial and the practical. ~o dcfimte re
commendations were made as to dairy schoc:ls as great expenditure would be 



involved. ·Speaking for hirnseU, he thought :Military pairies might assi~t generally 
in training dairy students. Amballa and Lucknow m1ght serve the PunJab and the 
United Provinces and there were dairies at Ahmedabad and Poona in the Bombay 
Presidency, Ruk (in Sind), ~etta (in Baluchistan), Jubbulpur (Central Provinces) 
and Bangalore (Southern India). · · 

As to practical difficulties, schools would have to be large and to deal with 
produce on a wholesale basis as in the :Military Dairies. If after obtaining assistance 
of the Military Dairies at the beginning the Agricultural Departments afterwards 
started their own schools, they would do so with some experience. 

As regards tra.nsport, the Great Indian Peninsula and Bombay, Baroda and 
Central India Railways had met the Military authorities in a generous spirit. 

In connection with paragraph 4, Mr. Meggitt enquired whether cheese had been 
manufactured at any dairy farm. Mr. Smith ~aid Mr. Keventer had, for many 
ye~rs, made tiffin cheese from buffaloes' milk and mentioned pressed curdled milk 
which was largely consmned and of which the production might be greatly improved. 
Separated milk was now thrown away at the rate oll3 to 15 tons daily at Ahmeda-
bad. · . ---

The Hon'ble :Mr. Swamikannu Pillai proposed an amendment of paragraph 
5 which was accepted and paragraphs 5, 6 and 7 were passed without further 
discus&ion. 

Mr. Wood referred to the heavy loss due to the iniportation into large towns 
of the best milking animals which were not subsequen~ly bred from. Mr. Smart 
and Mr. Hamilton confirmed this from their experience particularly as regards 
bufialoes. 1\Ir. Smith said this drain was most .serious· but pointed out that the 
Committee's recommendation dealt with this in a general way; if the problem of city 
milk supply could be solved by the importation of milk from outside and the 
elimination of milk producing animals from urban areas, the drain would cease. 

. The President proposed and Dr. Leather seconded the following resolution : 
adopting the amended report as given below :- · 

" The Board accept the general principles enunciated· in the report of 
the Committee on the Dairy Industry in India and desire to emphasise the 
importance of a satisfactory solution of the problem of the milk supply of 
towns, not only in itself, but from the point of view of stopping the drain RESoLUTioN XVI. 

of good milch cows and buffaloes to the towns where they are not utilised 
for breeding purposes to the best advantage. The Board consider that some 
legislation is necessary." This resolution was passed unanimously. 

At the conclusion of the discussion, the President thanked Colonel Hallowes 
for his very valuable assistance in dealing with the subject and for Jns sympathetic 
suggestions with reference to dairy schools. • · 

Report of the Committee. 
44. The condition of the dairying industry in India is admitted on all hands to be most unsatis· 

factory although Indian conditions offer a field for the development of dairying second to 
none in the world. Dairy produce is.one of the staple foods of the people a;nd cattle in India 

. are bred almost exclusively for milk and draught purposes. Again Dairying is a branch 
of Agriculture which can be very successfully combined with cropping and is also specially 
suited for the development of the co-operative idea. In order that steps may be- taken to 
improve the condition of the industry, the Committee make tho following recommendations ::o-

(1) That Dairying as a branch of Agricultural Science should, in future, occupy a prominent place 
in the programmes of the Agricultural Departments. 

(2) That lt>gislative measurt>s against the adultl'mtion of milk should be taken to protect honest 
traders, and tho public and to encourage capitalists and Co-operative Societies to invesl 
money in the Dairy Industry. _ 

(3) That sustained and systematic effort should be directed towards the improvement of the milk 
producing qualities of dairy cattle, both cows and buffaloes. The -Committl'e are of opinion 
in tllis connection that there is no necessary conflict between draught and dairy qualities in 
cattle. It is therefore recommended that efforts should be directed to breeding what is known 
as the dual purpose animal. Witll a view to this end the Committl'e recommend :-

(a) That cattle breeding farms at suitable centres should be started with a view to increase 
the milking capacity of dairy cattle by selection and judicioWI crossing. Special attention 
should be paid to expt>rimental feuling for the purpose of ascertaining what are the best; 
fodder and food stufis for dairy cattle. A dairy school should be opened in each province 
at some important d<iliy centre for the training of persons who propose to engage in 
dairying. 

(b) That the supply of bulls on the premium system or othciWise to villages should be en· 
couraged. · • 

(c) That cultivators should be encouraged to grow crops which are specially fodder crops and 
the distribution of free seed for this purpose should be considered. 

u2 



td) That efi~rt should. be dU:ected to educating the people on the practiolli side of cattle 
management~ and m.part10ular to the profitableness of_ the dual purpose animal. 

(e) That the question should be considered of establishing in the better cattle breeding dis
- triota milk record societies on the lines of the Danish " control " bodi<>s in ordor that 

the selection of bulls of known quality may be made with certainty and th11 nselCSBness 
of inferior cows brought home to the breeder. 

(4) With a view to the spreading of information as to the best means of handling, storing, trans. 
porting and selling milk and the manufacture, packing, transit and sale of milk products, 
the following measures are recommended :-
(a) The dissemination by practical demonstration of the most up·to-date and profitable 

methods of pasteurising and sterilising milk, of transporting and distributing milk in 
suitable vesselS, o'f the manufacture, storage, packing, and transport of ghee, butter 
and cheese and the utilisation of separated milk and other by-products, It appears 
that in many of the milk producing districts where separators arl) used, the separated 
milk is thrown away at present. 

(b) The education of public opinion in cities, as to the importance of a "clean" milk supply, 
by means of thll Press. _ 

(c) The provision by Government of free information and nssistance to any one wilfu1g to 
embark on a dairy enterprise of any sort. This should take the form of free Illans and 
specifications for all classes of dairy buildings, free specifications and advice as to tllll 
purchase and erection of plant, advice as to correct systems of keeping dairying accounts 
and free information generally on all points connected with the establishment and work· 

• ing of dairy enterprise in any direction, so that any one willing to invest money in the 
industry might be so gnided as to ensure his organisation being planned in the best 
possible manner for profit earning. 

(5) The Commit~e further recommend the taking up by co-operative societies, public companies 
or private individuals of the business o~ production or sale of milk, the manufacture and 
distribution of milk products and kindred objects. It is understood that it would be qnite 
pra!)ticable for co-operative societies to raise loans secured on the capital nssets of the con· 
cerns. 

· (6) The Committee furth~r recommend that cheap rates for the carriage of dairy produce by 
pnssenger and mail trains should be granted. It appears that Indian Railway rates for milk 
are at present 100 _per cent. over British charges for distances over 50 miles. 

(7) .As regards scientific investigation, the Committee recommend that steps should be taken to 
findout-
(a) How best to sterilise milk in India. _ 

· (b) How to make a good starter for ripening buffalo cream. 
{c) What percentage of fat buffalo cream should contain to produce the best results in rillCn• 

ing. . -
The following is a summary of the recommendations of the Committee :

' . (a) Legitolation to protect honest trading. . 
(b) Cattle breeding at Government Farms or at private farms under Government supervision 

• _ • with the object of producing an improved type of dual purposq animal. 
(c) Distribution of bulls to villages on the premium system or otherwise. 
(d) Encouragement of the growth of crops which ar.e specially fodder crops. · 
(e) The establishment of milk record societies in the better cattle breeding districts. 
(/) Spread of knowledge of improved methods. 
(g) The establishment of a properly equipped Dairy School in each province. 
(h) The Qrganisation and, if necessary, the subsidising of dairy concerns especially on CO· 

operative lines. 
{i) The giving of advice to private individuals for the purpose of starting or manab>ing a dairy 

business. 
(k) ·Cheapening of the means of transport by rail for dairy produce. 
(l) Scientific investigation. :Mi l. 

ThO: extra establishment necessary to carry out the above programme, if approved, must be worked 
out for the special conditions of each province. 

45. The Hon'ble Sir Robe1t Carlyle then. addressed the Board. He said:
" I feel that it has been a great privilege to have been able to attend some of 

your meetings, and I ouly regret I was unable to be present throughout. A good 
deal of what I had in mind to say has already been well put to you by Mr. 1\fackenna 
and by Dr. :Mann in the report of his Committee and in his speech ; but the matter 
is so important that I will venture again to address you on the subject of the close 
connection which ought to exist between the co-operative movement and the 
progress of .Agriculture. . 

"Looking back on thestate of things in this country when Lord Curzon started 
the Agricultural Department in its present form, the progress made is remarkable. 
Work of great value has ·been done on some of the most important crops grou:n 
in India, and we are already beginning to see the results. The Departll?-e~t has. m 
many places got into close touch with the cultivator, and has succeeded m mducmg 
him to look to it for guidance and help. Great as has been the advance already 
made, we are only at the commencement, and if progress is to be as raJ?id and as 
secure as we all desire, we must work in close touch· with the co-operat1ve move
ment. The two Departments must join forces to obtain the best results. In the 
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case ol the Co-operative Department union is necessary )o :enable co-operation to 
rise to the height of it(great task of raising}he)~conomic status of the people; 
and in the C'ase of the Agricultural Department, it will, unaided, make comparatively 
slow and haltlng work in its propag!lnda of agricultural improvements. While 
I wo"llld welcome, as time goes on, a large increase m the personnel of the Depart
ment,JJ.nd while I have no doubt many Local Governments will very soon require 
considerable additions to their agricultural staff, it is obviously desirable to make 
any staff appointed by Government go as far as possible. Co-operative Societies 
shouldafford us an admirable non-official agency which could be guided on right 
lines by a comparatively small supervising staff. The primary object of the Agri
cultural Department is to enable the cultivator to produce larger or more profitable 
crops. There are many different ways in which this object has to be pursued, 
but one of the most important means of bringing about the desired result is to 
establish numerous seed farms for the production of improved seed. For this 
purpose co-operative societies would seem to be well adapted. Independently, 

• moreover, of the work done in direct co-operation with the Agricultural Depart
ment, there are other directions in which co-operation has to supplement the work 
of the Department. For instance, it is not always enough to teach the agriculturist 
the use of new or improved implements or the value of manures for his land, but 
we have to.help him to get what is wanted as cheaply as possible. Then again 
we would often find it very important to help the cultivator to get the best price 
for his produce! All this requires the help of the Co-operative Department. In· 
this connection I would add one word of warning, and that is that co-operative 

_ Societies should not be used for experimental purposes, and the functions allotted 
to them in connection with agriculture should be of a very strictly defined character. 
This is essential, as it is of the greatest importance that all the book-keeping of 

• village co-operative societies should be of the simplest character possible. In time 
as education improves, this may become less important, but at the outset it is a , 
matter which appears to me of great consequence. 

"Gentlemen, I have had my say on a matter I believe to be of vital impor
tance to the progress of agriculture in this country, and I will not detain yon any 
longer. I have had the advantage of being present at the very important discus
sions regarding agricultliral education and dairying in India. I have only had 
time to glance at the reports of the various Committees, but I have seen enough to 
satisfy me that l!olid and important work has been done at this meeting of the 
Board of Agriculture, and I can assure the Board that all their proceedings will 
be most carefully considered. In conclusion, I congratulate yon all ~n the great 
success of the Eighth Meeting of the Board of Agric ultnre." 

This address was received with applause and was followed by votes of thanks 
to Sir Robert Carlyle, Sir John Atkinson, Sir Alfred Bourne _and the President. 

46. In view of the probability that this woUld be the last meeting of. the 
Board at which the prese11.t Superintendent of the Agricultural Adviser's office 
would assist, the following address drawn up by Mr. CloustGn and supported by 
the President was presented to the Rao Saheb with the undivided approval of all 
the members of Board. 

"Before we break _up I should like to dwell for one minute on the fact that 
before this Board meets again Rao Saheb Nagarji who has so ably attended to the 
heavy clerical work of the Board-a formidable task m itself-will have retired from 
Government service. He has already put in 32 years. At our Conference he has 
been with us from the beginrung and has, by his exceptionally able management 
of his duties, made the work of the President much easier than it otherwise would 
have been. He is a man of ability and tact., His sta:ff willingly do their best
for him and the work is well done ; and no frictiOn ever anses m his office. 

"We have tried his patience on many occasions at these Board Meetings by 
demanding that our lengthy committee report-s handed over to him late in the 
evening should be ready for distribution the following morning. On such 'occasions 
he has always risen to the cccasion .. and to cope with the work he· and .. his sta:ff 
have occassionally had to work night and day. _ 

" He has earned the good opinion of all the officers under whom he has served. 
He has had the title of Hao Sa.heb conftm:ed on him by Government. I ask yon 
all to unite with me in showing our appreciation of his services by recording this 
minute in the Report of the Board's Proceeding!' ' 
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APPENDIX-A. 

Subject 11.-Programme of the Imperial Department of 
Agriculture for 1914-15. · · 

I.-AGRICULTURAL .CHEIDSTRY. 

(J. WALTEBLEATHEB, V.D., 1'11. D., F.I.O., F.C.B.) 

Major Subjects. 
1. Investigation of the avr.ilabillty of plant fcod in eoila will 'be continued. 
2. E:rperimeuta on poaaible improvements in the refining of aaltpetre will be continued. 

· 3. The variation& of certain physical and chomic..l propertiea of individual aeeda of the aame plant ia bemg 
o:umined. 

4. The rocorda of th., amount and nature of drainage wator from fallow land and from land under crops are 
maintained. 

MifiM Subjects • 
• 6. An attompt is being made to aaeertain the nature of the hydration of clay in eoils, 

6. The permeability of soila to water is being studied. 
7. The relation of moistUN..io cereal grains to weevil attacks and the manner of absorption of certain insectt. 

cidll8 is being examined in collaboration with the lmperial Entomologist. • 
Educalioa.-This requires no special comment and will be conducted ac:cording to the lines laid down. 

D.-ECONOIDC BOTANY. 

(A. HowABD, M.A., A.R.C.S., FL.B.) 
1. Troinn•g.-The trainins of advanced students in this section will be continued. 
z. Plant-bruding ond plant improvmaent.-During the year the following crops will bo studied :-wheat, tobacco, 

oil-seeds and fibre plants ..._ . -
(o) Wleot.-The production of improved and rust-resistent types by selection and hybridiPation will be con

tinued. The co-operative experiments ou the influence of the environment on the milling and baking 
qualities of Indi.sP wheats, which are being conducted in collaboration with Mr. H. Martin Leake, 
Economic Botanist to the Government of the United Provinces. will bo continued. The botanical 
aurvey of the wheats of Baluchistan and the agricultural survey of the wheats of Bengal will be 
completed. 

lhl Tobaceo.-The production of new varietiea by selection and hybridiaation will be continued, as well as the 
testing and curing of the varieties already isolated. The detailed study of the inheritance of chalac· 
ters in tobacco ill being continued by the Pe1sonal Assistant. 

(c) Oil-fttd..-The study of the oll-eeeds of India will be continued on similar lines to those adopted in the 
investigation& on wheat. . . 

(d) Fibru.-The isolation and testing of pure races of the fibre plants of' India will be continued. The 
study of the inheritance c:f characters in these crops is being eontmued. 

(~) Frvii.-The fruit experiment at Pusa will be continued on the lines laid down in the First Fruit Report. 
During the mouths May to September the work connected with the development. of the fruit industry 
of Baluchistan will be continued. -: 

ill.-MYCOLOGY. ; 

{E. J. BUTLEB, M.B., F .L.S.) 
L Ruwnla and ezperimeRial tDOTi.-The investigation of some diseaeea of rice will be continued. The present. 

stage of the investigations is given. in Pusa Bulletin No. 34 (Diseases of Rice) and Memoir, Botanical Series, VI, No. Z 
(A Sclerotial Disease of Rice). Thei work will be continued particularly with a view to filljng up gaps in our knowledge 

- of the life history of the organism which causes vfra disease, to the explanation of the apparent immunity of trans. 
planted paddy to this disease, and to testing methode for its control. This will be for the present considered the most 
important item of work of the section. With regard to the other diseaaea of rice, none appear at prel.'ent to be of 
great practical importance, and the investigations will be confined chiefly to the life hinory of the parasitea con• 
c:emed. 

The investigation of the fungus diseases of sugarcane will be continued. Two Memoirs, containing the results 
of the work up-to-date, have recently been flllhmitted for publication and deal with the methode of infection and 
control in red rot of sugarcane, and with the symptoms and cause of throe nndescribed cane diseases, two of which 
have been eometimes coufllBed with red rot. Future work will include a more detsiled study of one of these~ 
(collar rot) and its connection, if any, with the ftrei-like degeneration of cane known in several parts of India. The
extent to which soil infection occurs in red rot will also be studied. 

The study of the wilt diseaaea of cotton and sesamum will be continued on the lines deacribed in Memoir, Botani
cal Series, II, No. 9 (Wilt diseases c:f Pig<'Ou pea). No results of interest have yet been gained in eomieetion with 
these diseases, which are of sufficient importance to be coDSldered as amongst the major discases of crops in India. 
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The work on potato blight recently commenced may also require to be treated aa a major investigation, if the 
disease recurs in the Gangotic Plain, where there was a ae'nlre outbreak last year. It is hoped to study the growth 
of the parasite in artificial culture and in particulsr to investigate its temperature relations as it is In this direction 
thet its control appears to be most hopeful. As minor innstigat1ons the study of some allied parasites will be 
undertaken. Two of these have been studied in detail and the results published as Memoirs, Botanical Series 
V, Nos. 4 &Jld 6 since the submission of the last programme to the Board. ' 

The opium poppy blight bas nsually been believed to be cansed by a fungua allied to the last mentioned group 
but evidence was obtained last yt>ar, when the disease was severo, which suggt>sts that this is not the case, but that 
the cause is a species of Rl&izoclonia. - The investigation of this disease may bt>come of importance if another severe 
outbreak occurs. It will be directed to ascertain the true cause and to test methods of control. The study of other 
diseases caused by Rl&izoclonia will be continued as occasion arises, but none appear at present to require detaih.>d 
Investigation of the methods of control. An account of the scientific work on llhizoclonia sinl'.o the submission of the 
last programme, was publi~hed as Memoir, Bobnica) Series, IV, No. 6. 

The study of certain green parasites of crops W1ll be continued. Little is known of these parasites in India and 
it is of importance to investigate their biology, particularly with refetenco to possibilities of checking the damage 
caused by them. The investigation has only recently been commenced and bas not Yilt given any definite results. 

Some preliminary work on soil fungi bas been commenced and it is hoped to develop this as time permits parti. 
cularly with a .view to ~lucidate t~e ac~ion of fungi in a~sisting i!l ~he deoom~oaiticn of orgal!.io ~tter. The auhject 
may prove of mterest m connectiOn w1th green manunug, but 1t 18 not poSBJble, as yet, to mdicate on what lines it 
will develop. 

A number of minor investigatior.s of diseases of crops and forest treM are in progress or projected. New work 
of this nature continually arises and it"depends on the time available for their study and the relative impo1tarce of 
the disease as to whether they become major or minor items of the work of tho section. 

n. Training.-This will be continued on the lines indicated in the Prospectus. Short courses will aleo be given 
if any students of the IIU'titute wish to attend. 

m. '.Phe routine work of ad~ing on plant diseases will be continued, and assistance will be given as usual~ 
Provincial Departments of Agriculture, tho Forest Department, Planters' Associations and the general public. 

IV. It is hoped to make further progress with the publication of descriptive lists of Indian fungi in tho series 
• • Fungi India~ Orientalis," of which four parts have already been published in collaboration with Messrs. H. and P. 
Sydow of Berlin. The extension of this series to include the groups not yet dealt with is the most important )lll.rt 
of the systematic work of the section and is very necessary. Minor papers on systematic mycology will also probably 
bo published. 

IV.-ENTOMOLOGY. 

(A. J. GRoVE, M.Sc.) 
Crop Pesta.-The work of investigating and advising upon insect peste of crops will be continued and accounts 

of life-histories, etc., will be published as material accumulates. 
Lac.-The cultivation of Lac for demonstration purposes will be continued. · 
Bilk.-Both Eri and Mulberry worms will be reared as nsual and bleeding experiments continued. 
Apicullure.-Experiments with European and Indian bees will be continued. 
Training.-Students will bo admitted for the long course in general Entomology and tho short i:ourses 

in Sericnlture and Lac culti'fation will also be given as llBual.-
Insecticides.-As formerly Mmplos of new insecticides sent in for trial will be tested and reported upon, and 

experiments made, as opportunities occur, with varions substances which may seem applicable as insecticides. 
Other Insect Pesta.-Special investigations with insects attacking stored grain, the cotton boll-worm and ita 

parasites, and Termites attacking crops and constructional timber will be carried out. . 
Coloured Plale8 and Lantern Blide8.-If funds are available then more coloured plates will be prepared. The 

preparation and issue of lantern slides will be continued as requests are received. 
General Work.-The routine work of answering queries regarding insects; the identification of insects, tho add· 

ing to and arranging :Of collections and the like :win.be :continued. -"'J- _q · 

New Work.-Tho i88uo of a revised edition of" Indian Insect Posta" which is now out of date and bas been 
out of print for years, will bo undertaken as early as po88ible. This implies comparison and checking of all entomolo· 
gical collections and records both at Pusa and in the Province, and will take a considerable amount of time and work. 
This and tho necessary internal reorganisation of the work of the section will probably fully Ol<cupy the time of tLo 
lmperial Entomologist and will leave the way clear for taking up new lines in future years, 

V.-PATHOLOGIC.AL ENTOMOLOGY. 

(F. M. HoWLETT, B.A.) 
The programme of work for 1914-16 will be in accordance with Government orders, and the mam lines of enquiry 

may be expected _tQ be in connection with- · · 

(I) Ftuit-.ftica 
(2) S~·transmitters and parasitic insects. 

VI.-AGRICULTUR.AL BACTERIOLOGY. 

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

General. 
1 Elaboration of testing of methods of biological analysis of aoila l correlation with field J>raotico with special 

reference to tillage, drainage, and irrigatioQ 
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During 1912-13 much work was done on these linea with apeoial reference to conditiona under which ammoni
lioation and nitrification take place in Indian aoils, and the experience gained haa made it possible to carry out bio
logical analyses of soils with some reliance in the accuracy of the results; much more work must be done, however, 

., before interpretation of a110h results can he confidently entered upon. 
2. Tho isolation and characterization of aoil organisms with reference to their functions i11 the aoil. This is a 

. very laborious investigation and will continue indelinitaly, but in my opinion U ia eaaenthl th .. t snob work should 
b., carried out. Owing to the pr888ure of other work more obviously connected with field problem '• but little progr888 
baa bee11 made solar with this line of enquiry, but the relative ammonifying power of cerhh loo:.l soil org,ui•m• baa 
been ascertained. _ 

3. Nilrogen. Fizalion.-Work on non-symbiotic nitrogen fixing organisms ancl their distribution in Indian soils 
will be continued. 

During the p<W!t year Mr. Walton baa made some obeervationa on phyaiologioal activities and distribution of 
Azotobacter; this work will be continued ~th with reference to distribution and enquiry aa to the moat favourable 
conditions for ita normal function. 

Special. 
4. Green Manuring.-This 110rioa of experiments in collaboration with the Imperial-Agriculturist will be con 

tinned. A report on roeulta obtained during the past year is in course of publication aa a Bulletin. 
· ·G. SoilloziM.--Ocourrenoe of toxiua in II'Oilll and their bearing upon infertility will continuo to receive attention. 

Work on this subj1ot so far has dom'JnJtraUld thl undoubted presenCE!' of toxic bodies in all soils examined at 
Pnaa; tho relation between their formation and tho condition of tbe organic matter in the soil· appeara to be a ques-
tion of prima.ry importance and will continuo to form an item in the work of this seotion. · 

SuiMitliarg investigaliOM.-These will include mob enquiries aa may be nOOessary in connection with plant patho
logy, diseases of silk worms and other subjects reqniring bacteriologioal investigation. 

VII.-AGRICULTURE. · 

(S. Mn.x.!GAN, ld.A., B.So.) 

Since the last programme of this seotion was presented to the Board in 1912 the app:~intment of th~ post "of 
Imperial Agriculturist has been revived. , 

Gefitf'al Estate Managemaii.-The low lying area at Pusa to the west of the Waini road has been practically all 
reclaimed. Tbis work will be finished early in 1914. . . • 

Tho drainage of the Estate has been improved and by the addition of a pumping station, it is hoped, that the 
whole area will now be secured against flooding. 

Steam ploughing tackle iS being introduced in Qrdor to promote greatar efficiency in the supervision of experi
mental work. 

Field Ezperimenla.-An additional area of 22 acres has been levelled and prepared for plot experiments. 
Pmnanml Manurial and Rotation Ezperimenta.-Theso expelimonta will be continued. In the low lying area 

gram (Cicer arielinum) will be substituted for Arhar (CajanU& indicus) in tho leguminous rotation ·on sccount of the 
unsuitability of the latter for this class of land. · 

To the green manuring series a plot baa been added in which snperphoephate is applied,~ the green m'.lonure. 
Field experiments on green manuring in collaboration with the Imperial Agricultural Bacteriologist have ~n 

going on for two seasons and' will be continued. 
It is propoeed to study the eftecta on the robi cereal crops of the time ofllpplication of manures. 
It is propoeed to make a special study Clf various methods of conducting plot experiments with the object of 

obtaining more reliable resnlta therefrom. • 
Ezperimental eultivq,lion.-A considerable amount of work has been done with 11?f~nce to tho improvement 

in the cultivation of maize and sugarcane by improved tillage methods. This work is expected to be finished in 
1914. New methods of dealing with the cultivation of heavy soils (for ordinary cultivation as opposed to rice growing) 
are in progress. The rosnltu so·far indicate a great superiority of revolving harrows and seotional rollers over other 
implements. 

Paslure.-Various methods of laying out land to :Pasture are under trial. 
Considerable improve1;11enta have been obtained by topping and harrowing the Pnsa permanent pastures. 
Breeding Het"tl.-Somo improvement in the average milk yield has been obtained through a more rigid selection 

of the cows. Selective breeding will be continued. · 
Dairying.-The question of the establishment of a. Dairy at Pnsa is under consideration. 
Sheep Breetling~-Experimonts in or08Sing Gorakhpur eWell with Dumba rams have boon in progress for some 

)"""r& but ho.ve suffered through want of a definita objective. The improvement of wool will now be the chief object 
m view combined with snitability to local conditioDB. - - - -

VIII.-COTTON. 

(G. A. GAMHIE, F .L.S.) 

1. To visit and advise on points regarding cotton and ita cultivation whenever requested to do;;, by Provinolal 
Department& of Agriculture. 

2. The study of the behaviour of Bourbon, Buri, Cambodia and other such cottons in non-cotton prodooiug 
tro.cta, as detailed in tho last year's programme, will be continued. 

3. An enqoir:ron the manorial requirements of cotton will be continued. 
4. Ik>eearchea on the betany of cotton will be continued. 
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PROGRAMME OF WORK OF THE IMPERIAL BACTERIOLOGICAL 

. LABORATORY AT ~1UKTESAR FOR 1914:-15. 

. VETERINARY. 

(MAJo:a J.D. E. HoLMES, M.R.C.V.S., M.A.., D.So.) 
· (i) Rirul!flWIII.-To continue an investigation on the inftuence of druga administered by mouth and eubcut&ne. 

ously in the course of the diseaf.e, the object being to discover a met-hod of treatment for Rinderpest. The Rinder
pest Anti-Serum is a prophylactic agent and of very little curative v.lne. Couseqnently, there is no knoWil means of 
saving the livea of anime.lB when once infected with Rinderpest. . 
- The discovery of an effective treatment for Rinderpest would be of great ecooomio Importance. All ezperiment. 
on this line have np to the preaent given neg.tive reaulta. 

{ii) .tlnlhmz.-To continue the investigation on methods~ prophylaxis and treatment, a paper on the parctical 
value of Anthrax Anti-Serum and Vaccines (preliminary report) has recently been published. 

During the past year further wiirk on the value of the combined use of Anti-Serum and VU"Illl and of Anti-Serum 
and Vaccines has boon carried out. · 

(iii) H (l!rfiOfT"htrgic Bepticamia • ...:.An investigation of the drug treatment for this disease on the same linos as is 
being carried ont for inderpcst. · 

(iv) Ku1nri.-An investigation into the etiology of the disease. All work on this subject has up to the preeent 
given negative reaults. The further invostigation must be carried out at the seat of outbreaks. This depsnda on the 
appointment of a PathologiSt. ·. · 

(v) Bursali.-To continue the investigation into the etiology of Bursati, Certain results have been arrived at, 
bnt require confirmation. . 
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AI• PEND IX-B. 

Subject m.-Programmes of tlle Provincial A~cultural 
and Veterinary Departments and of Native States 

Departments Agriculture for 1914·15. 

1. BENGAL. 

I.-GENERAL REVIEW OF CHIEF ITEMS.~ 

(J. R. BLAcKwooD, M.A., I.C.S., Djrector o/ Agricultuf'e.) 
I. Bmev'Uure.-A BCheme hu been initiated for 11Uppl:fing -'. free fronr di.aeaae to the whole province. 

Resrarch work will also be carried on with a view to the production of a clase of cocoon IIUperior to the native 
varittin by aelection, acclimatization and hybridization. -

II. Pi&e:icullure.-Ef[orta will be directed to finding out why carp fail to breed in oonfined 11'aten in India and 
where the spa11'Ding grounds of the lti~a are located. DemonatratioDB in fish-curing will be carried out u far u 
poaaible. . -

IlL Fami8.-A scheme baa been initiated for improving the breed of indigenous cattle by selection and also for 
demonstrating the financial poaaibilitiea of mixed farming. A considerable quantity of superior jute aeed will be 
grown and distributed to cultivators u well as llllgarcane cuttings of SU}:erior varietiea. An attempt will be made to 
show that tobacco can be gro11'D and fltu-cvr~tl at a profit. 'l"be experiments at the Dacca farm with a view t9 
evolving llllperior varieties of jute, paddy, oilaeeds, pulses and chillies by selection and_ cross fertilization will bo 
continued. -

IV • .DemoMiralitnt.-A new scheme baa heen sanctioned by Governme~t for increasing the numter of Govern
mont demonstrators from 8 to 30. These demonstrators will he in charge of -a certain number of plots for wbieh 
they will be responsible : but in addltion they will assist in working out a scheme for demonatrating agricultural 
improvements through the agency of zemindara. A lleginning hu been made in the district of MymeDBingh, where 
the zemindars of that district _have agreed t~ advance money for purchasing such manures, ae0011 or implements 
as are required for the purpose of domonatration and subsequently recovering the money from the ryota. It is hoped 
that this example will be followed in other district& 

V. The BCbome for the improvement of the jute forecast by taking a cenBUS of jute fields by the agency of 
fHJttcAayat. will be developed and improved in the coUl'BII of the year. ; . . _ . 

fl.-AGRICULTURE. 

(F. SlllTH,lJ.Sc., F.H.A.S.) 
Jlai11 li11U of tDOri.--'.i"be moat important point OD the WOrking of :Bengal demonstration farma is to 1169 that 

the results obtained are relative to the ordinary e:q;endit'UJ'Il incurred. Great improument in this resJ'8Cf; has been 
made during tbe Jut year, hut much remains still to te done. 'I his will receive care(u] consideration. 

Experimental work is ao subject to elTOr on account of variations of rainfall and floods, that I believe that small 
plot rei!IUlts are entirely mialeading and should not be acted upon till we have colTOborated the results further on
at least acre bloeka for a few years. This is receiving careful attention. The main wcrk at e.ach farm is restricted 
to ono crop. Seed of theae crops is selected and gro11'D for distribution, and in. addition to which there is a aeed store 
at each farm for distribution of aeed, manure and implements. The following table shows the present statioDB under 
my control with the district wherein situated, the kind of aoil or tract represented, the average mirdall recorded, the 
area of each &htlon; the main line of investigation and the secondary work that is being carried on :-

Dlstrlc&ID I Xlndofsoll 
AVer&lf'l Area 11a1n Una li&U 01' which mnfall iD ofluvesu- 8eooDdalT -.orll:. IIUUOB. litaated. or tnd. iD .., ..... ptloo. loches. - . - . Laterite . . 71 353 Rke (r.ntuma_ ud !--Sugarcane, jute and lll8h 

Cblnsnnh Hoogbly Lower Bengal Delta 
winter). land ~rovemen&. . 68 !OZ Rice (winter) • l nte a irrigation for ~ 

cropa.- • ' 
Bwlrba\ • . Rangpar Tobaccotnd . N 51 Tobacco (growing and SoU lm(IIOvemm&. 

cnriDB). 

RapJlabl • Rajabahl • Gangetic llllnvlum 65l G3 Sugarcane . late and potatoes. I (marl). 

llwdwan. . Jlnrdwan '. laterite . . 671 Sl D<IIIOIIStratlon. 

Rangpnr • B.angpur rb Q4Fk~ N 20 Ditto. 
• I 

\S&DdJ'). I 
Kalim)IODI Darjeding • BimalaJ&D tnd • 891 Ill llabe and, rice . Pin_ppl .... fl'lllt, bUCk 
- WhiSt &Dd -w •. 

In 1914-15 another divisional agricultural station of 60 acres for the Chitla@ong Division willl:e o}lelled and laid 
out ~t ll~~anbari.a, near the .Megna in th~ Tip~ district. ~he main line o~ work on this station will te jnle.
lleanng m mmd that the latente area reqmns paiticular attention as regards lime, phosphoric- acid and organio 
matter (Chinllllrah, as regards water control; llurirbat, heavy manuring; and Rajshabi, organic matte~: phosphates 
and potash), the following generalBCbemo will be adhered to:- ' 

· Rice-1. Manurea. 
2. v arietiea. • 
3. Methods of culti.;.tion-

(a) Seedlinga-number and distance apart. 

12 



(b) Seed b~d rate. 
(c) Rotations, 
(d) Ploughs. 
(e) Time of ploughing. 

Jule--1. M~ures. 
2. Varieties. 
3. Methods of cultiva.tion

(a) Ploughs. 
(b) Rotations. 

4. Steeping-kind of water. 

Bugarcane--1. Manures, 
2. Varieties. 
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3. Methods of cultivation. 

Maize--1. Manures, 
2. Varieties. 
3. Metl-oda of cultivation. 

For dete.ils see below. 

With slight modifications as time and experience may abo~ to be necessary, this programme will be adhered to 
for the next 10 years. / 

Young men will be trained practically at all the farms./ 

. ~aci:a.-The chief wor~ of past years will be continued, and ihe most economic& manures and methods of cul
tivat!on fo~ autumn a.nd wmter. transplanted rices for this tract of land will be further studied. The good work of 
growmg th.Ick canes will be co!ltmued on ~ larger area, and m?re cane will be grown for distribution purposes. An 
at~mpt will b~ made to grow ]Ute economically, and efforts will be made to find an economical rabi crop that will suit 
thIS class of sOil. 

~ther .trials will be made with agricultural implements, and anotl\er batch of apprentices will be trained in 
practic

1
al agrmulture. - _ 

All the help that the Agricultural Chemist floDd Economic Botanist require on tl\e farm will be given. 
Ohinaurah.-The chief work at this st.il.tion will consist of laying out the farm to allow of irrigation tcr assure 

the ~dy o~op and sf producing a large supply of good jute seed for distribution. Apprentices will be trained in 
practical agriculture. 

Ra;shahi.-The chief work will consu;t of producing a large quantity of jute seed ;nd thick cane for distribution 
purposes. Apprentices will be trained in practical agriculture. ' 

Burirhat.-The work of growing (with fiue curing and shade curing of) Sumatra, Virginian and Turkish tobaccos 
will be enlarged and continued, and an attempt will be made to produce a larger quantity of cured tobacco for sale &a' 
well as a larger quantity of tobacco per acre. 

Men will be trained practically in the above work. 
Kalimpong.-The good work of seed selection on maize will be continued, while attempts will be made to 

increase the outturn of rice per acre. , 
Burdwan :znd Rungpur Demonstration Farms.-These two farms will be lUI) as demonstration areas. They will 

also serve as centres of distribution for seeds, manures and implements- • 
Demonstration.-Aa at present arranged this work is in the banda of the Director of Agriculture. Deputy 

Director advises when required. 
Shows.-This work of demonstrating the work of the Agricultural Department will be continued end enlarged 

as far as the energy and desire of local people permit. , 
Seed dep8ts.-The dep&ts for seed, manures and· implements at Sibpur, Dacca end all the farDlB will be con· 

tinued under the control of the Deputy Director. Selected seeds, manures and implements will be 
stocked, so that there will be no delay in local people procuring their requirements. 

III.-ECONOMIC BOTANY. 

(G. P.IIECToR, M.A., B. So.) 

1. Rice. 

Main intluligillions.-(a) The survey, classification and selection of the transplanted aman and all8 rioesof the 
province will be continued. Trial on a practical aoale of promising types already selected will be carried on both on 
the farms and in districts against local varieties. This work bas gone on now for three seasons, and up to date about 
150 varieties have been studied in detail in pure line cultures, and a olaBSifioation baaed on morphological and field 
characters is being made. In partioular:the extent to whiob natural cross-fertilisation takes place bas been studiod, 
and this work will be continued. Special attention is being paid to high-yielding types, and some of the best of these 
are· now being teE. ted on a practical scale, 

(b) CroBB-fertilisation experiments with the object of determining the mode of inheritance of certein of tbe more 
importent dilferentiating characters have been commenced and will be oontinuod. 

Bubsidia'1J invuligaliornl.-(c) In conjunction with the Agricultural Chemist, the question of how far the com· 
position of the grain is correlated with morphological and field characters will be studied. This work has been com· 
menced, and results so far obtained appear to indicate that the early maturing types which generally have small 
bird, translucent grains are comparatively poor in starch, while the late maturing types, which generally have larger, 
softer and more opaque grains, are richer in stareb. 

(d) Experiments, already commenced~ in the selection of seed, particularly of all8 paddy,- by the specific gravity 
method, will be continued, with the object of determining whether this is likely to prove an effective aud e"onomio 
method for the raiyat to adopt. This experiment has been carried on only one year, and results appear to indicate 
that the plots sown with heavy, selected eeod at a much smeller seed rat~ (on an average lrd the ord~ary local rate, 
with a saturatod salt solution) give a yield at least equal to those sown wrth unaelo?ted IOOd at_the o~mary ~ rat.o. 

(e) Experiments, already commenced on lines recom!Dended b~ the lm~rial ~ycologlBt! wrth th_o obJoct ~~ 
determining some eflective and economic method of checking Ufra dl86&se of noo, will be oontmued (tblll work Will 
frobably be taken over by the Deputr Director of A~ture~. . . . _ 
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2. Other crops. 
Main int:t>lt'r;alionll.-(a) ~'he snney, clusifiration and selection of 1101r.e other ataple cro11 of the province 

ohiofly Bra.1ica Spp., St•amvm Spp., Pllauolv11 Spp. and CaJMicvm S'f/P., willl:e continued. '!be main varieties and 
types of each of theso crops have already been isolated and will he grown for observation, and seed of the best multi
plied for comparative trials. 

•Svbaidiary int·uligaliontJ.-(b) Som11 e:q:eriments in green manuring will be continued, partiaularly with a view 
to determine how far it is possible to grow catch green manure crops on high land between early paddy and the snb
sequent tabi orop, in order to obviate the II?"" of a crop. This has already been proved to be possible on the Dacca 
farm, and the work will be continued. Thia work is being carried on in conjunction with the Agriaultural Chemist. 

(c) In conjunction with the Fibre Expert, croea-fertilisation experiments in jute, with the object of determining 
whether it is possible to combine the long ultimate-fibre l~ngth, which is one of the main factors on which quality 
depends, characteristic of certain varieties, with the high-yielding capacity of certain other varieties, will probably 
be commenced. 

3. The fruit elljleriments will he continued. The object of theee experiments is to determ~e what varietilis 
cal' be grown snccessfully in Dacca diatrict, and under what treatment. Special attention will he paid to mangoes, 
lichees, guavas, austard apples, plantains and pine-apples. "' 

4. The Mycological and Entomological Collectors will continue to work under the Economic Botsniet. They 
are chiefly employed in collecting and identifying the chief fungus and insect pests prevalent in the province, and in 
demonstrating to the raiyat simple, preventive measures. 

IV.-AGRICULTURAL CHEMISTRY. 

(A. A. MEaGrrr, B.So.) 

THII main work which is occupying the attention at present may be put under three broad head.t! :-
1. Sugarcane work. 
n. Soil investigations in the Laboratory, involvin_g experimental field work at di11erent centres. 

IlL Green-manuring problems. 
T11e first two will continne during the coming year as major work, while the third having been well advanced 

will form a subsidiary line of investigation. 

I.-Sugarcane. .. 
Work on this crop in collaboration with the Deputy.Director of Agriculture, Assa~, will be continued and ex

tended. Up to the present the work has been chiefly varietal, involving a large amount of chemical contJ.ol. 
Two Barbados canes of great merit have been acclimatized and are being distributed. 
These varieties easily yield from 25-30 tons of cane per acre, with a juice containing 16-18 per cent. sucrose. 

and having a very low glucose ratio and a purity co-efficient of over 90 per cent. 
This variety work will be continued and extended, new varietiee being imported from time to time against possible 

deterioration; four new varieties have been recently indented for from the West Indies. · 
Work on planting methods, manuring, and the best rotation of cropping is also in hand &'nd will be extended. 

In our efforts to obtain big yields of high quality cane, there can be no doubt that there exists a very close mutual 
relationship between thl'se three problems of planting methoW!, manuring, and the rotation of crops, while for culti
vation on a large scale for Central Factory work, such as we are aiming at in Assam, the extensive nature of the 
tillage operations required must also be cons_idered in regard to methods of planting. 

Rolalion.-A rotation of two years' cane, followed by av11 paddy and malikalai in the third, with a green crop of 
cow peas in the fourth year preparatory to cane again, has proved very succef'sful, and the effect on the soil and 
the cane crop of the inclusion c.f cowpea as a green-manure has been especially marked and beneficial, deepening 
and enriching the soil and increasing the outtum of cane. ' 

Planling.-Tbe planting experiml'nts so far tend to show that wider planting . between rows increases the 
tillering power of the came, and that having regard to yield and quality, for high class thick canes in Assam, the 
optimum number of sets per acre is of the order of 7 ,000. 

- Manurial.-Manurial experiments in relation to the phosphati_c requirements of cane on these soils, and in regard 
to the relative value of cowdung and oil cake, are in progress.. This work will be extended as opportunity permits. 

Moth borer.-To minimiee the attacks of moth bOrer, the experiment of burning the trash in .site on the cane 
field after harvesting was tried last year, and whether the result is to be wholly ascribed to this burning or not, the 
fact remains that the incidence of attack by boret was very much reduced indeed this year, even in certain soft varie

·ties which are especially subject to attack. Another noticyble effect was the improved tillering of the following 
ratoon ClOp. This practice will be continued. . 

11.-Stnl Investigation~~. 
This work, which has been enge.ging attention for the pest three years, is a general investigation of special 

soil conditions obtaining in North-East India in tracts of heavy rainfall, where a dengErous degree of soil acidity is 
fairly general. 

Hand in hand with laboratory work, field work is being carried on at several centres. Much valuable infmma· 
tion has already been obtained &S to the special chara<'teristics of these £-Oils, r.nd the measures adopted for their 
amelioration are proving very promising. The work is being tackled principally from the point cf view of the soils' 
requirements fot lime, phosphoric acid and organic matter, and involves a study of the principles underlying ~heir 
most successful and economical use and supply. 

Of special importance under our conditions is the form in which certain manures find their most suitable applica-
tion. · 

Thus work at Jorhat and Dacca has shown that the use of the bone-meal and basic insoluble phosphates is gene
rally attended by markedly benefici&l results on cropping, while wher6 phOttphoric acid is appli£d as acid superphos
phate the effect is prs·ctically nil uuless used in conjunction 1rith lime. 

At Jorhat again, sulphate of ammonia has proved definitely toxie to a ra6i crop of oats, excep\ where the soil 
had received a previt:>ns liming. • 

Field 1£'00"k.-Tbe field experiments lain down on tbe a hove lines at Dr.cca and Jorhat in 1911 to tun at leas\ 
six yPars, are now in their third year, and are already ehowing mo~t interestmg and valuable resolts. · 

Dacca expmmnrti.-On the still red acid soil at Dacca the nee of lime and bone-meal has had a remarkable 
e~ect, particularly on robi croppin~. While av.t paddy in the rainsllad respo~ded very little, the othercroJ>II in the 
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rotation, i.e., rll,aincl.a, mustard an~ n~alil:alai h!'ve l'E'&]~<mded liberally to the use of lime alone, and also bone·mt'al 
!\lone, but the effect ~f the two apphed to!!ethcr 18 espE"cially marked, very considero.ble p10fit per acre accruing from 
moderate bme «~;reS81ngs, cross-~ressed w1th bone-meal. Dhai11cha as green-manure has not shown up to date any 
very marked action, ss unfortunately the weather prevented its being ploughed in until it became too woody. 

Jorluu Experime1118.-0n the lil!hter but more acid soil at Jorhat tho early action of lime alone is so strongly 
DlB rked that it largely masks the effects of other manuroa. 

Except on .the .mustard crop, bone-~~al hr.s n~t ~h?wn nearly such positive action as at Dacca, while the eff<·rt 
of green-manunng 18 very much greater mdeed. 'Ih18 lB probe.bly duo to tho lightt'r nature of the soil, and also to 
the fact that cowpea was the green-manure used. . 

Hen;, as at Dacca, while the indications _from the aus padd_y ~rop &':"small, the other crops in the rotation, .,;,,, 
cOW)?E'a, JOwar, oats and mustard have proVIded the most convmcmg eVIdence of the great value of lime on this Foil. 

The effect of lime on oats and jowar became greater with incrt'&Ping dreS~;ings, no crop at all being product'd 
in its entire absence. In the case of mustard the smaller lime dressings were almost as t>Jiective as the largt'r ont's 
full crops maturing only when cross-dressed with bono-meal. ' 

Even with mustard, however, the usc of bone-me.al without any lime resulted in no crop whatsoever, It is 
significant to note that at Jorhat the plots·which have received no lime, ev<'n Wht'n cross-dressed with bones and 

·cowdung, have produced no crops whatsoever, barring aus paddy, since the cxpE"rimPnt was oommPnoed. 
Despite the high cost of lime in Assam, the mode1ate lime dressings are showing fail profits espE"cially whe1e 

green manure is included in the rotation. ' 

· One other point which it is desired to meke concerns the relative efficiency of large llfrBill repeatPd smaller linle 
dressings, but the experinlents.are too young to offer any opinion as yet, 

New field worlc.-The suce:ess which has attended the use of linle and insoluble phosphatep on these acid soils 
has led to vatious new lines of work as follows :- · 

(a) the testing of raw finely ground mineral phosphates as substitutes for the more expensive bone-meal. 
Laboratory tests are being made in conjunction with field and pot work. 

(b) field experinlents in regard to the use of finely ground limestone as a substitute for burnt 1.4ne, especially 
on light soils and where organic matter is very deficient. -Results to date show that limestone acts 
qualitatively like burnt lime, but is slower in action. · 

(c) field work designed to elucidate .the reasons underlynig tl:>e remarkable action of lime at Jorhat. The 
first year's results of this experiment are to hand, and though with lspse of time lime does admittedly 
exercise other effects on the soil. i.e., by inlproving the texture and t.he general biological conditions and 
by liberating plant foods, etc., still results to date prove convincingly that the observed early beneficial 
action on cropping iii undoubtedly primarily due to its power of neutralising soil acids (some of which 
are hi~hl: toxic), thus inlmediately proving the soil bio-chemical factor. . 

The above work will be continued and amplified as occasion arises. 
Laboratory work in conneclion with field ezperimenta.-From the purely chemical and physical point of view work 

is in ha.nd and will be continued in regard to the rol11 of lime and manures used in the field, and their mutual inter
. dependence for t-he best results in practice. 

The field plots will provide, as time goes on, suitable materiel for the study of such problems. 
Up to date I have found that the neutralising effect of lime dressings is not exerted to any apprecishle extent 

below the depth to which it is mixed with the soil during cultivation, but that the physic:ll effect of tl:>e descending 
bi-carbonate is marked to a much lower level. These facts have a very evident bearing on the practice of liming. 

Again though large dressings of li~e of one or two tons per acre cause a very slight increas; in the amount of 
carbonate of lime in the cultivated layer for a few months after application,· stilll2 montJ.os later any excess of eal· 
cium carbonate in these plots over that in the non-limed soil could not be detected by the most delicate tests. By 

· this time also tLe 1-ton lime plot had again become acid, the 2-ton plot being still faintly alkaline. These facts shed 
some light as to tl:-e amount of lime tba.t will be required to provide even a small working reserve of carbonate of 
lime in the cultiveted soil. 

Further examination showed that the added lime had combined with ~e add organio matter of tl!e soil, both 
nentralising and fixing it, so that whereas before liming the soil gave s. dark liquor wten shaken witL dilute ammonia, 
after liming it only did so Pfter a preliminary digestion with dilute acid. 

The improved cropping power of the soil which accompanies this chnge in the condition of the organic matter 
points to tl: is sinlple ammonia water test as a relisble auxiliary in deciding t.he necessity for liming and what is a 
safe amount to apply. -

Considered in relation to improved cropping cappcity, laboratory tests of the reaction of variously limed plots 
go to show that while most of the crops grown do best when tl>e soil acidity is folly neutralised, in the case of aut 
paddy acidity as commonly met with seems to have no ill ejJects. 

Work on the effect of liine dressings on the availability of bone-u:eal in the field (as measured by solubility in 1 
per cent. citric acid) so far goes to show that the availability increases with the larger lime applications. 

In regard to the effect of manuring on crop composition, tl!e only point clearly establisl:ed so Car is tl!at tbe 
phosphoric acid content of the grain ofJlllB paddy and mustard is considerably higher on the phoephated plots. 

A spacial line of enquiry has shown tht these acid soils may contain a very definitely toxio compound, the Jorhat 
soil being particularly toxic to jowar in the rains, and many crops in the cold weather. A toxic substanCP has been 
isolated from this soil, and expcrinlented witli in very dilute cnlture solution using seedling plants. 

Observations thus made agree well with field results ; this substance 1thile very toxio to jowar is not so to aman 
paddy, which, on the contrary, appears rather to flourish in its presence. 

The toxicity jowar seedlings in culture solution is very lsrgely mininlised by the ~ditio.n of very small quantitiee 
of lime or a complete nutrient solution to the cnltnre. The m~t marked effects of this toxm are on the Y?ung roob!, 
their growth is at once stopped, the. ~oot beccm!lS stron~ly disco}oured, generally hooks round ~nd ~omebmes s":ella 
up at the end the plants succumbing m a short time, while those m control water culture are shU alive and growmg. 
The toxin hu' been crystallised, bot not in suffioien tly large quantities as yet for positive identification. 

Work on the above lines wiJI be continued, and extended to include various other asrccts of ])ractical and scien
tific interest. 

II I.-Green Crops. 
During the past few years severs) green crops have been under test with a view to disco-v:ering tb0110 best suited 

to.)lleet certain conditions, e.g., of soil, period and season of growth, power to resist watcr-loggmg, etc. 
- ·· The following crops have been studied: rlhai11cha (Setbania act~uala), BUDD ht'mp (Crolularill ;viiC<D), OOWJX'& 

( Y•ll"a catiang} ar.d matikalai (Piuurolus rarlialu&l the linl'B of comraris.on being wei,.bt of green. ~att<'~'. produced 
pc·r acre, weight of dry organic matter, nitrogen value per acre, comparative root development, facthty of meorpora
tion with the soil, and rate of decay after vloughing in, 
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Dlltli.uha.-:tWaulta to date ihow that dhairu:ha if sown oarly and plougb~i in before U gota woody is an e:a:ollent 
groon crop/producing large a'tlounts of green matt9r and nitrogen per acre, and decaying rapi•lly if ploughed in when 
some 3 or 4 feet high. . 

Such a "crop willeupply upwanls of six toiia greellJDatter, 60 to 70lbs. nitrogen and one ton or rather more of 
dry organic· matter. • . . 

If allowed to got woody, the stalks persist, opening up the soil so that the immediately following crop is not 
benelit.xl, eometimea the reverse, the elloot, however, becoming apparent in later cropa. It bas a very strong root 
system, and is better than any other crop tried for opening out stillsub-aoil. ·· 

Sunra Htmp.-Sunu hemp does well on light lands, but not so well on still damp soils as dhaincha. An eqolJII 
sized crop adds similar amounts of nitrogen and organic matter to the soil, but &uno bas the same limitations as dhain

- chain regan! to becoming woody. It does not make mob good root development as dha.incba under adverse soil. 
conditioos. Decay proceeda rapidly if the crop is ploughed in in good time. Jubbulpur mnn ~roved superior to the 
local variety on aU connte. ' 

Malikal~i.-Matikalai is a UBefui green crop, slower in growth than cowpea, and does not do so well on poor soils, 
is apt to become more woody if left and does not decay so rapialy. A good crop will give up to &even toDB green 
matter, 70lba. nitrogen and over a ton of dry organic matter per acre. It bas not BUch a wide genersl application 
in practice as cowpeas. . 

Cow~M.-Cowpeas has proved the most generally "lJseful ~nd applicable green crop. Though doing best on 
light loamy soils, it still makes fairly heavy cropa on atiiJ land. . 
· · Sown thickly {25 to 30 &eel'8 per acre) on land in fair condition, cowpea will within two months in the rains pro
duce a deDBO smothering crop, ch?king weed growth, while the soil Bnrface becomee covered with a mulch of decaying 
fallon leavea, forming an effective soil mulch some time before the crop is ready for turning in. Except at a very 
early stage, when all ere succulent, the proportion of soft succulent, easily decomposable, vegetation to the whole· 
crop is very much greater in the case of cowpea than with either dhaincba, &uno, or mati.kalai. The crop decays 
most rapidly in tb~ soil, a month being DBDally sufficient if the soil is moist, even for a heavy crop. 

Though making good growtl> on acid soils, it does much better after liming. 
The difficulty we have found with this crop is in getting it turned into the land. A rotary "Dix" implement 

' is probably the most U&ef.U. On small areas it can be tnrnec:l in quite easily with the lrodali. 
A good cro'p supplies some 7 toDB green vegetation (containing 0·5 per cent. nitrogen), SOiba. nitrogen and well 

over a ton of dry orgaoio matter per acre. _ . • 
. Cowpea bas a very wide growing season and may be sown any time after the early spring rains until AngDBt 
with certainty of getting a crop, though the earlier sown crops naturally W.ve the bjggest outtnrn. Late sown 
crops should be seeded down thickly. 

Cowpea is the only green crop it bas been found possible in normal seasons to take as a catch-crop on high-land 
after harvesting au.. paddy as a preliminary to rabi cropping, eight to ten anna crops beiog possible in this way or 
within a period of 6 or 8 weeks' growth. 

Owing to the long sowing season, rapid growth of the crop, and the relatively l&rge amonnta of Bnoonlent, easily 
decomposable, vegetation produced, as also ita usefulness as a cateh-crop, the cowpea is certainly the most useful 
green crop tried, and is capable of a much wider application than..the others. Ita inclusion in the cane rotation at 
Jorhat l!aa cortaiiii,Y &88isted in working an enormous improvement in the so~ which l-as been clearly reflected in the 
cane yields. · · 

FUture work will include :-

(a) The trial of other promising green cropa . 
• (b) Further work on the rationale of catch green cropping, including the extent of increase in crop ~oduction 

~~d ~molio~tion of soil conditions which may follow the pOlicy of taking a catch green .!lrop every _year, 
if 1t 18 poas1ble. · 

{c) A study of the problem of green manuring in connection with the use of insoluble phosphates • the most 
economical way of combining the two. · ' 

(d) Teat.ing cowpeas as a green manure for lowland paddy. 

IV.-Routine work.-

V.-FIBRE. 

(R. S. Fnu.ow, B.sc., F.c.s.). 
, 1. 'lhe experiments with the object of investig_ating the possibility of the improvement of jute by &election, 

as indicatea in former programmes, have been and Will be continued. '.i'he following quotation from the annual 
report of the Fibre Expert for 19U-12 shows the object of this work and the results so far obtained:-:- · 

" • • • • • • ~he work aroae naturally out of the preliminary field study of the races of jute 
in Bengal, u_ndertaken in collaboration with the Reporter on EoonOinio Producte to the Government · 
of India. The reBUit of olir studies in this latter direction was to place in our hands a number of races 
varying widely from each other in respect of tallness, colour and time of ripening, cultural characteris
tics which were used for the purpose of classification. Having proceeded thDB far, it. was obviously 
neceBBBry, in order to complete the enquiry, to know whether the various races which our classification 
bad created differed from each other in quality of the fibre they produce, as well as in appearance. 
Here again coDBideraole differences have been found between race and race; and as theee difforenoea 
have now persisted through two generations of progeny, there is very little doubt that they are here
ditary. 'lhe length of the ultimate filament of the fibre of jute does not -m to be asaoeisted with 
tallness or shortness of plants, for very long filament averages have been found to be characteristic of 
some short races. and-on the other hand also of some very taU ones. Similarly both short and tall 

;;_:!_.races appear to exhibit short filament averages.. In this position our special attention was given to the 
...__tall races, a closer examination of which shewed that individuals in the same race were markedly anperior 

to others in respect of their average filament length. On this basis single plant&· were selected and in 
the second generation of the progeny grown in 1911 the filament average was, in some cases, -more 
than 10 per cent. and in one or two cases nearer 20 per cent. better than the average for plote of the 
same race, the ancestors of the plants in which had not been BUbjected to aeloction. 

," When the selection work was started, it was though' that it might be possible to correlate the ultimate 
• filament length with the cellulose content of the fibre and, at first, it seemed that such would be the 
o~ ; but in more l'OOont observations the figures for cellulose content havo not come into line sttfli
cmutly well to allow of any definite conchlBion being drawn as yet. It is, however, satisfa.otory to 
note that the cellulose content of the fibres whose ultima to filamente are largest is certainly not Jess thau 
in othe~ cases, so that the net result of the whole work, as far as it has gone, is that we are now in 
poBSelllllon of one or two races of jute which, while taller than most jutes and at least equal to any 



; other race in point of vegetative vigour and yiolding power, show a decided improvement Ui at least 
one phase of the qualit;r of their fibre. Seed of theae races is now being multiplied as rapidly as 
possible for distribution.' 

2. As a corollary of tbe ~bove work, croBS-fertilieation expe!iments, with the object of combining tbo l~ng ulti
m.ate fibre-length oharacterist1o of some typos witb the high-yielding capacity characteristic of certain otl!er types, 
will probably be commenced. 

· 3. Ma~urial _ezperifl~nt&--Wi~h the objeot of studying the ~quiromonte of jute with regard to the various 
plant food mgred1ente, wdl be oontmued. Theae Were commenced m the season of 1911-12, and while results are 
!lot sufficiently far advanced for definite conclusion, they indicate that on tho Dacca farm the development of jute 
18 markedly influenced by the application of lime and phosphates to the soil. , 

4. Experiment& with Sunn Hemp.-At the Rajsbahi farm a collection of varieties of Sunn Hemp from different 
parts of India are beitlg grow.o, with the objeot of comparing them with the looal variety. This work will be con ti- · 
nued. . 

5. Ezperitnent& with Sida.-Field experiments with Sida have boon continued during aeasons 1911-12 and 1912-
13, and yields of fibre at the rate of 12 maunds per acre have boon obtained, while a sample of fibre grown on the 
Dacca farm and forwarded to the Imperial Institute was valued at £10 a ton. These experiments will be oonti. 
nued. . · -

6. Agaves.-During th~ past two years a -series of experiments with Agaves have boon laid down with the obj~.>Ct 
of comparing as many poBBib)e kinds with regard to the factors which determine the value of auoh plants as fibre 
producers :-

(a) Weight of leaf produced per acre. 
(b) Peroentag_o of fibre in leaf. 
(c) Time of flowering. 

These experiments will be continued. 

In addition to the above items of work, it is understood that the following will also receive attention :

(a) Extension of flax cultivation in Assam. 
(b) Study of rotting of jute. 
(c) Investigation of heart-damage in jute. 
(d) Inveatigation of sources of ma~erial for paper-msk~-

VI.-FISHERY. 

(T. SOUTHWELL, A.R.C.S., F.Z.S., F.L.S.) 

•, 
A.-Main lines of work and investigation. 

· · I. Organisation on oommeroiallines of the fisheries at Puri, Balasore and tbe Chilka Lake, should this be 
found· possible. . . · 

n. Improv'ement o~ tank culture and river fisheries; initiation of better me_thods of transporting fresh fish 
and of curing and salting, where theae processes are necessary. · 
. Ill. A serious attempt will be made to induce capitalists to initiate fishing in the &y of Bengal by moans of 
steam trawlers .. A OJ'~efully prepared soheme will be placed before them and the commercial possibilities discussed. 

iv. Inor~sing the fish supply to Calcutta, together with a lowering of thl' prices by means of iteiDB I, n, and 
m will' be attempted. 

V. A continuation of the investigation into the life history and habits of the common marketable fish• 
VL A continuation of the enquiry regardmg the neceBSity of initiating fishery laws, where the results of work 

already done indicate such a neceBBity, and where suoh laws can be given effect to. -
VIL A launch will be available about next Janilary. Artifioialcultnre of hilsa will then be attempted, and the 

breeding grounds of the commoner fish located. · , . 
Vlll. Extensive propaganda work will he continued. 
IX. Soientific investigations, particularly with regard to the principal good fishes, will be continued. 

B.-SubsidUJ,ry lines of work and investigation. 
I. Statistics will be obtained for the year 1914-15 for the reasons stated in the report submitted. 
II. Enquiries into the jheel, estuarine, and canal fishariea, will be commenced. 
III. Culture of cert11in tank fish, such as aol ~nd I:Ji, will be atte~pted if pos_sible. These fish are hardy and can 

• live for sometime out of water. They are oons1dered excellent eatmg by lnd1ans. 
IV. Question such as the following will be investigated and conside1·ed' :

(a) Pollution of tank and rivers by jute stel'ping. 
(b) Construction of fish ladders where necessary. 1 

' 

(c) The extent-if any-to which inland fisheries suffer by reclamation of land for agricultural purposes 
changes in tho courses of rivers, eto. • 

V. Better organieation of the fish tradp at the principal fishing places in the mufassaL 
Such, in merest outline, will be the work proposed to be attempted by this Department during the year 

1914-10. 

· VII.-SERICULTURE. 

( APURBA Coo.MAR GHOSH.) 

A.-Main lines of investigation. 
(a) The Bengal silk industry is serionsly threatened by the silk·worm disease known as pJbrine. The main work 

before the Department is to eliminate this disease by raising crop! from seed (egg•) of nnaffeoted p.uonta. It Ia not 
# 



65 

poaaible to bo certain of tho parenta being healthy or othonriao, ezeept by a micro.copio euminatiou of tho 
male and fomale motha after they die. It ia practically UBeleaa, uoopt in very rare inataneea, to ezpect Yillage ~a~n 
to be eo careful of their eeed. )fany of them boy eeed from Gonmment nuraeriee, but the eupply at preeent 
Ia nry limited. It Ia therefore felt that tho only thing that can bYe tho eituation Ia to have arufficient nnmber 
of Government nuraoriea, each in the ce\ltre of a group of rearing Yillagee, for eupplying healthy seed to the whole 
ProYince. It will UI'Ceuarily take aomo yeara to give full effect to the echt.me, hut, in purauance of it, a number of 
central nureeriea will be eatablishcd every year. During 1914·lli it Ia propclllod to eatahllsh two nch nureeries. 

(b) The racea of ailk worm that are usually reared in Bengal are multivolti.DO, producing several crops in a twelve· 
month, while European, Chineee and Japaneae races are anivoltine, yielding only one crop in a year. :But tho COCOODI 

of the Bengal ailk worms are smaller, and the quality of their lilk poorer than those of tho foreign racea. Mr. 
Lefroy, Imperial Entomologist, recorded hia delibcreto opinion that no amount. of mere eelectiou of the local 'WOJ'IDI 
wonld enable us to obtain from them silk of tho European or Japanet18 quality. It Ia therefore propoaod to obtain 
a hybrid of the European and chief Bengal raooa combining tho multivoltine character of tho latter with tho auperior 
quality oUhe former. Early In 1912 a French ell:}lert, named H. Lafont, 11'&1 engaged for throe yean for thia work, 
but unfortunately his health broke down and he 11'&1 obliged to leave in January last. Arrangements have, howenr. 

"been made to continue tho work, and another French ezpert, named H. Gnngeon, has been engaged. who ia ezpected 
to arrive in October non. Like H. Lafont, he has also been engaged for three yean. 

B.-Minor linu t?l tDOtk. 
(c) Pebrino being a highly infectious dieeue, a crop rai!ecl even from healthy seed •often infected by germs 

abounding in the rearen' own nuraories and rearing implement a. It is therefore propoEed as an educative meanro 
to show them the nlpo of disinfection. For thia purpose a ataft has been trained by the Sericultural Superintendent. 
Thia work will be extended and continued. 

(d) Rearen'aona w~ll continue to be trained in scientiliomethoda of rearing at tho Bajshahi SericuJfuraJ SchooL 

Vlli.-VETERINARY COLLEGE. 

(MA.:roR A. SHITir, I.o.v.D.) 
'M'f dntie1 aa Principal of thia College and Controlling officer of the Glanders Department of thia ci~ leave me 

little time for research work. An enra officer with special training in research work Ia badly needed. lrivestigation 
into auch diRaaes as are B]ICCially prevalent in :Bengal. r.g., paralysis in honea (Kwmt"l"), canker in hor&e's feet (bur
•aUi), and a disease of cattle very prevalent in Eastern :Bengal (local name arryia), about which little ia known, in 
addition to many other diseases common to the whole of India, ahould be underta][en with much benefit to this 
proYinoe. 

2.-BIHAR AND ORISSA: 

I.-AGRICULTURE. 

(G. SHERRARD, B.A.) 

Wori o/ primary imporfaJ~U.-The most important work on the various farms iD my charge is that concerned 
with the further training of the staffs (consisting of one Superintendent and a varying number of Overseers on each 
farm). The opening of a number of farms and the necessity of filling the posta thus created with men capable 
of keeping the farm books and accounts has reaulted in the somewhat rapid promotion of men not yet aufficiently 
trained. Attention must now be given t() training them ; fust in agricultural practice and secondly in accurate 
experimental work. 

Another important work which will be enended, it is hoped in tho future, ia that of demonstrations of recog
nized improvements carried out under the immediate control of the Department in villages neM the central farms. 
Certain demonstrations, iD. particular of tho value of green manuring riee, have given good J:OSults in the past, 
and these will be puahed more vigorously at all events in lands adjacent to tho headquarters farm. 

- Dumraon. 
lnuuligoiW... of primary imporfafiU em O.i11 farm.-The principal ciop ne;.t-ed ia wheat. A eertain amount of 

improved wheat has already been introduced irto the neighbouring districts. and it ia hoped to increase the area 
thia year. ., · 

Invuligafi01111 o/•wmdary imporfaJ~U.-The crop of non importance on thia farm ia rice, and the work now in 
progress will be continued. · . 

Banlcipur. 
lRvutigaliOflll of primary imporfa~-The :Bankipur farm ia ehieflyon undrained rice land, and the Yillagers 

ou \he similar Ianda south and west only occasionally get good rice eropa. This makes the work on the lower on
irrigated area somewhat difficult but investigatione will be undertaken to sec whether transplanting with a amaller 
number of seedlings than that habitually used by the cultivators ia aa safe on unirrigated areas as it baa been shown 
to be on the higher eaDal-irrlgated lands both here and at Cuttack. Work of equal importance in thia district. ia 
tha$ on the rabi crops. The whole of this "area grows good cold weather mops, the chief of which ia gram. and an 
attempt will be made to select "an improved variety of thia grain. 

l7nluli!]oli0flll of IIWnldary imporl<Jna.-A point of llf"Condary inportance, but. one which requ.ires inve.Btigatiou 
il! the consideration of the best implements for working this heavy elay soil, haYing regard both to their cost. and 
to their efficiency. · · 

At Cuttack the manurial and cnltivation experiments on rice will be continued. , 
, The exhibition work and the aupply of eeeda to members of tho ProYincial Agricultural .AilSCicia.tioil.a will be 
~utinned. · • · . • . . · • • · • · • c 

lt .. 
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II._:AGRICULTURAL COLLEGE AND ECONOIDC BOTANY; 

(E. J. WooDHousE, M.A., :v.L.s.) 
- At present my time is fully occupied with the routine College work, so that it is not possible tc carry to a con. 

olusio n any piece of research work of major importance, 

' ·1. CoUege.-~pecial attent~on is being given to the fitting up of the Museum, provision of quarters for tho st-aff, 
nd the complet10n of the laytng out of the College grounds. 'lhe laying out of the College grounds has not been 

ftompleted before because no funds have been obtainable for the work. 

Major Works. 
~· Bolanical i'!oe.~ligal!o",-"Very little attrntkn can now be given .to this branch of the work owing to the time 

reqwred to deal wtth routme. The work on Soy Beans IS he. wever bemg pushed forward as far as time permits, 
The other pieces oJ work are llcing brought to a conclusion and the results so far attained are being published, 

Boy BeaM.-( Glycine Bo7a) were fimt grc:;wn at Sabourin 1909 but serious work on tho crop was rot commenced 
untill910 since when tho work has been carried out in co-operation with the Agricultural Chemist. The results 
of the wotk up _to the end of tho 1911 scason were incorporated in & Memoir of tho Imperial Department of Agti· 
culture (Bot. Scrtes, Volume V, No. 3). The rcsult1 of recent work have led us to recommend the Nepali variety 
of Soy Beans as a crop for cultiva~ion in the Himalayas. At present our work is directed towards obtaining an early 
variety of high oil content suitable for growth in the plains. The typos of beans grown all over India are also being 
studied. This line of work will be continued. 

Minor Works. 
, In 1909 a set of the vaieties of BUgarcans found in Bengal wa.s collected by the Agricultural Chemist, and tho 

work of determining the characters of agricultural value and those of value for purposes of classification was 
oommenced ~ that year in co-operation with the Agricultural Chemist who undertook the chemical side of tho 
question. In 1910 single plants were selected of each variety and since then all observation• have been made
yearly on tho1e cultures. The work is now being brought to a close and the result!! obtained will probably be 
ready for publication during the current year. The single plant cultures will then be ready for banding oVl'r to 
the Sepaya Sug •r station for the purp9se of making trials of yield on a field scale. Sets of the cultures will also 
be available for distribution in-order that the eftect of climate on the quantitative charactets may be studied. 

The study of tpe cultivated species of the genue Phaseolva will probably be completed durin~ the current year 
and a pape.- on the subject prepared for publication. Work on this crop was commenced in 19J9m oroer to get an 
idea of the systems tic position and agricultural value of tho very lagro number of di•tinct varieties of seed which I 
fouad to be exhibited in Exhibitic.ns snd of whi£lh I ct.uld find no clear accoul!t in Indian eydematio works. A 
large number of varieties have been collected frc:;m all over Bengal (as it existed pt'CVious to 1912) and have bePn grown 
in pure culture. _ • 

The work or. Belana llalica was commenced inl909, as a result of observations on the variations in sizl' and colour 
of the heads usually found in a normal Clop. It has no~ been possible to carry out any further wotk on 8etnri4 italica 
since 1911, when a preliminary note was published in the Bengal Quarterly Journal, Volume V, No. 4 of 
Apri11912: Since that time the single plant ·cultures of the selected typos hsvo merely been carrkod on. Within 
tlie species there ale a very large numQ6r tf unit characters and it should certainly repay study botanically ard 
agriculturally. • 

The preparation of a natural hiBlorg oflhe local flora for use in the cOlle~ teaching has been in hand since 
January 1911, but the progres$ made is slow owing to the press of teaching work, On completion of the above 
iteDJS of work it is hoped that it will be possible to write this up . 

. 3. Biological and Horticullural tcaching.-This will be continued. The Botanic garden will be maintained 
for teaching purposes. A vegetable garden has been started with the object of demonstrating good methods of 
gard~ cultivation and will probably be continued. 

Major Works. 
4. Crop peaiB.-The campaign against .A.grotiB yp&ilon at Mokameh was commenced in the cold weather of I 910, 

In 1911 the damage was reduced from 10,000 acres to about 3,500 by handpicking the early brood. In 1912 tho whole 
-crop worth over three lackbs wasa&vcd by the use of Andres Maire mot.h traps. In 1913 the traps will again be us<'d 
and further attempts will be made to find where tho insect lllStivates with a view to fimling a_ still_ more vulnt;rable 
point in its life history. A campaign against the same pest on about 6,000,acres at Col gong l8 bemg opened m the 
present year and will probably be continued. 

The campaign against the polaln tnolh, which appeared in 1907 and has since spread all over t~e Province, ia 
. now being carried on at Bankipur, Bihar, ~hagalpur, Colgong and Purnea whrre the method of stormg t~e ~tatoee 
under sand is demonstrated: The work l8 complies ted both by the appearance of fungus and_bactertal dlSI.'asc• 
which are being investigated here and at Pusa, and by the difi'crenccs in the climatic conditions at the different ccntr<•s. 
Up to the present time the sand method of store.ge has been universally adopted by the cultivators round Bcnkipul 
and hy a large number of those at Colgong. Progress at the other CPntres bas not been so rapid. · ' 

Measures for minimi:Ung the damage done by a Tingid bug to the potatoes at Toonia (Bettiah)are under tria) 
and an experimental godown has been opened, The work on the prevcption of damage to stored potatoes 'll"ill be 
continued. • 

Minor. Works. 
Other posts r.re dealt with by the issue of leaflets or otherwite r.a they o~mr. 

III.-AGRICULTURAL CHEIDSTRY. 

(C. SOME:aB TAYLOR, B.A.) 

Main lines of investigation. 
I. Bvgarcane.-The m&in work of tho Agricultural Chemi&t will be in connecticn with lnvestig&tions upon tho 

iug•rcane. It will continue on the following lines :-
(a) E:mmination of the qU&Iltity a.nd character of tho fibre of the uno ve.rietica in Bih&r •nd Oliraa. 



The r.im of thia work ia to obtr.in Information as regardll the propertiee ol tbe canes grown in the Province 16-
garding their behaviour in tho mill. Some in_tereating reaulte have al~~y been obtained in eonnecuon with tbia 
wo1k which h&ve been forwarded for information to the proper authontiCB. ~. 

(b) Examination of the ia.Jta in the juice of dift'erent vr.rlet1ea grown nnder the same condition. 
(c) On the efl'eot of difl'crent mode• of treatment on the time of ripening of t~e cane. 

Experiments have r.lre&dy been l',anied out in the past year which hr.ve given results coinciding with those 
obtained by workere in other pa.rts of the world and which have been forwr.rdcd for information to the proper 
authorities. 

II. Soy Bean •. -Contimu.tion of work on Soy lleana in co-operr.tion with tbe Eeonomie llotaniat. 
Thia, &I though not perhaps of auoh importance &a the sugarcane investigations, ia of great interest and interest

ing reaulta have been obtained which have recently been published. 

Minor linea of inveatigat~. 
1. An en.minr.tion of the rice soils in the Cuttaok district. This ia only commencing with the object of deter

minmg whether it ia p01!8ible to r.moliorr.to the condition of rice soils of Orissa by uy trea.tment difl'erent. from that 
which they experience. • 

2. Such routi!le analysis as may from time to time occur in connection with the genen:.l work of the Depart-
mont. , · .. 

Tbo Agrioulturr.l Chemist ia also resp<>uaible for the teaching of Chemistry r.nd Physics in tho Sa boor Agricul-
turr.l College. · 

IV.-A.GRICULTURAL COLLEGE .AND ' CENTRAL RESWCH STATION, SA.BOUR. 

(N. S. McGOWAN; DIP. IN A.GRI.) 
l. The ~ducational work of the College will take up the greater pa.rt ~f the time &a in t.ddition to the three 

Iota ot r.-gular students for the College Diploma, two short eourses of instruction have been opened for bond fide 
Zemindara r.nd cultiva.tore. . . -

Mcvjor Works. 
'2. Maize.-Five or eix varieties of American Maize have been impo~ from the Southernmost States for 

trial on the farm. Compar&tive trials in yield, resiatence in the ease of water-logging and dift'erent methods of 
sowing will be made between the Jaunpur and local varieties. . . _ · · 

It is hoped to raise hybrid varieties suitable to local conditions. 
3. Paddy.-Contro.ry to the results obtained in other Provinces and on some of the llengal a.nd Bihar farms, 

a late transplanting of two and four seedlings per hole did not give cs good results as the local method of six or more- · 
seedlings. This experiment is being repeated this Feason to verify last year's result-s. · 

The following investigations are alao being made :-

(a) The effect of bone-meal on paddy lands, (the Ag~icultural Chemist is ilf opinion .that the &ddition of phos
phates ia not necessary on tbe light upland soils of the Farm, and it is necessary to ascertain if this 
opinion also holds good for the paddy area). 

,(b) The green manuring of paddy with dAaimTaa and Butan hemp is beiftg oontinued f~?r four years with a view 
to ascertaining :-- • · · 

(i) Tbe interval which should be allowed between two green manurings. · 
(it) Tbe effect. of lime on a green manured plot. 

(iii) The difl'e1ence in oottum of paddy between plots green-ma.nured with Sunn hemp and with dliaincha. 
(c) The comparative effect of dift'erent.orgr.nicand aftilicial manures. 
(d) Other points 

(1) Wet and dry seed-beds. 
(2) Seed rate per acre. 
(3) Spacing of seedlings. 
(4) llroad-o&ating wr~ drilling, wrsw. transplantlng. 

4. MI.IMMd.-A manurial rotation for maize followed by mlij!t&rd. 
5. Puaa tokai.-Tbe trial of Pusa wheats on tbe Fa.rm showed that a good yield could be expected in South 

llihar, and the work of bringing this fact to the notice of the Zemindars and cultivators of the llhagalpur Division 
h&a been given to the Professor of Agriculture. Preliminary arrangements have been made this year with Zemindars 
to put down about 200 aorea under the wheat in difl'erent parts of the division, and a comparative trial of the best 
varieties h&a also been arranged in certain areas, to ascertain if any one variety ia more suitable to the local condi-
tions than another. · 

Miflor Works. 
1. The preparr.tion of ensilage will be continued. 
2. The drainage system of the Farm is being altered in accordance with the recommendations of tbe Agrio1il· 

tural Adviser, i.e., each plot to have an independent drainage system, and following the method of tbe Imperial 
Economic llotaniat will also have a broad strip of " turfing " in place of " ails." 

3. Deep t~er&u shallow cultivation.will be continued with the Punjab or Rajah plough against the country 
plougl} as last ae&aon'a reBUlta showed that the former implemente reduce the eost of ou1tivation and improve the 
outtum. 

4. '1 he potato seed of la&t year's infected orop ia being kept to carry out certain investiga&ns nnder the diree· 
tion of the Imperial Mycologist. 

x2 



V.-FISHERY. 

(T. SotJTHWELi:., A.R.o.s., F.z.s., P'.L.s.) 

/ (.A) Main Lines of Work antl Investigation. 

t. Organisation on commercial lines of the fisheries at Purl, Balasore and the Chilka Lako, should this be found 
possible. 

II. Improvement of tank culture and river fisheries, initiation of bettor methods of transporting fresh fish and 
of curing and salting where these processes aro necessary. 

m. A serious attempt will be made t~ induce capitalists to initiate fishing in the Bay of Bengal by moans of 
8 team trawlers. A carefully prepared soheme will be placed before them and tho commercial possibiliti<lll disouasod. 

IV. Increasing the fish supply to Calcutta together with a loworing of tho prices by moans of items I. II. and 
Ill, will be attompted. · . 

V. A continuation of the investigation into tho lifo history and habits of tho common marketable fish. 
VI. A continuation of the enquiry regarding the necessity of initiatillg fishory laws, whore tho results of work 

already done mdicate such a necessity and where such laws can be given effect to. 
• VII. A Launch will be available about next January. Artifioia.l culture of Hilsa will then be attempted and the 
breeding grounds of the commoner fish located. 

VIII. Extensive propaganda work will be continued. . - · 
IX. Soiontific invostigations, particularly with regard to ~he principal good fishes, will be continued. 

(B) Subsidiary Lines of work and Investigation. 

I. Statistics will be obtained for tho year 1914 to 1915, for tho reasons stated in tho report submitted. 
IL Enquirios into tho Jheel, estuarine, and canal fisheries, will be commonced. 
III. Culture of certain tank fish such 'as 6ol and kol will bo attompted if possible. 'lhcse fish arc hardy and can 

live for !!Ometimo out of wator. They are considered excellent eating by Indians. 
IV. Questions such as the. follow-!I1g ·will be investigated and considered :-

(a) Pollution of tanka and ri~ers by jute stooping. 
(b) Construction of fish-ladders where necessary. 
(c) The extent to which inland fisheries suffer .by reclamation of land for agricultural purposes, changes in 

• the courses of rivers, etc. ' 

V. Bettor organisation of the fish trade at the principal fishing places in the mufassal, 
Such, in merest outline, will be tho work proposed to be attompted by this Dcpartmont during tho year 

1914-15. 0 

VI.-VETERINARY. 

(D. QUINLAN, I.O.V.D.) 

Combating cattle diseases in tho Pro.vinco and testing tho efficacy of tho di1Ioront sera and vaccines that arc now 
-in use, No time for soiontific research, -

.a.-UNITED PROVINCES. 

I.-AGRICULTURE, WESTERN CffiCLE. 

(RAI SAHEB GANGA YRABAD, in charge.) 
1. KAari/.-Compa.risons of various typos of Ame~jcan cotton with country cottons from tho point of view 

of yield per aero. ··· 
2. Selections of American oottons in order to get a. typo suitod to tho locality. 
3. Trials of cotton passed on by tho Eoonomio Botanist. 
4. Cultivation experiments with cotton, maize, groundnuts and juar. 
5. Arhar selection work. 
6. Variety tests of gronndnuts, maize, jua.r, .soybeans and jutll, 
1. Rabi.-Variety tests of wheat and gram. 
2: Cultivation experiments with wheat and gram. 
1. Zaid crop&.-Variety experiments and cultivation exporimonts with sugar-cano. 
2. A survey of the sugar-canes of the Rohilkhand Division. 
1. Other uperimenl.f.-Exj,eriments in sheep breeding. 
2. Usa.r reolama.tion by flooding. 
The above is experimental work. 
Demonstration work will go on as follows With variotios and methods which ha.vo alrca.dy proved suooOBSful&-

1. Wide distribution of whito-flowerod o,Ptton. 
2. Distribution in the Tera.i of seleotod yellow-flowered cotton. 
3. Distributi!Jn of improved varioties of thick and thin sugar-oanos in. oortain tracts. 
4. Demonstration of an improved method of BOwing maizo, 
5. Wider intro~uotion of groundnut oultivation. • 
R. Demonstrations to show the best method of coping with tho rico-bug in llilhilkhand. 
·7, Buying back kapa1 in order to got eood for wider distribution in tho following yoar will tako up a OOilllidoto 

able amount of time. 



!1.-AGRICULTURE, CENTRAL CIRCLE. 

(B. C. BURT, B. So., F.C.S.) 
Mo~t of tho permanent and manurial experiments have now been discontinued as not being likely to load to 

further results of value; tho continuous wheat growing serioa is being retained for the present with alight modifica
tions. 

Collon.-Owing to a market now boing guaranteed by local spinners, the growing of aoclimatiaed American 
cotton is now feasible. It baa been shewn that the yield of tho Cawnpore·Amorican variety when sown with Irriga
tion at Cawnporo was equal to that of good Irrigated den cotton : the local mills plaoe the lint as about 5 per 
oont. loBS valuable than imported middling American, and their opinion, which is tho result of aotual comparative 
spinning trials, is in tho main confirmed by the British Cotton Growing Assooiation·aod Bombay valuations. Thoro 
appears to be room for improvement in the percentage of lint and in uniformity and an attempt. is now being made 
to select euitable pure lines. Certain recent importations are also under observation. 
1 Tho Aligarh solocted variety of den cotton baa been found suitabe for un-irrigated sowings in part of tho Central 
Circlo and is boing introduced. Certain other selected typos of den. cotton are being tested at Cawnporo and two 
of tho.se show promise. An attempt is being made to isolate definite typos from certain of tho Bundelkhaod cottons. 
Work on those linea will be continued. 

Wheai.-Two Pusa wheats have boon found to be suitable for general distribution in part of tho circle and seod 
for about 1,800 acres is being issued this !year :-a third variety suits the submontano distriots. Promising 
variotios rocoived from tho Economic Botanist will be tried both on tho farm and also in the districts prior to 
gonoral domoostration • 

.tlrhar.-An oarly ripening variety has been found to be partioularly valuable for districts where this orop 
is sown with cotton and demonstrations with this are in progreBS and a stock of pure seed is beipg multiplied. 

Gr011ndnu18.-This orop is now fairly established and is spreading naturally and thoro is not muoh need for fur
thor demonstration except in new districts. CompariSOll of different varieties and tho testing of suitable rotations 
and mixtures will be oontinued. 

Juar.--Certain selected types are being tested and experiments are in progroBB with methods of drill sowing. 
Tho principal lines of work at tho Cawnporo farm are concerned with wheat and cotton and tho seed farm is 

entirely devoted to tho production of pure seed of these crops for distribution together with certain largo scale experi· 
moots on tho same orops. 

lmplemeniB.-The testing of agricultural implements is being continued. Suocessful results have been obtained 
with a steam thresher ; a good type of winn\)wor has also been obtained. 

Orai.-This farm is situated in the black soil wheat growing traot and is largely devoted to tho testing of wheat· 
varieties for Bundelkhand. Successful results have been obtained with a selected durum wheat from Hoshangabad 
which is being issued on a considerable scale for un-irrlgated sowings. Two Pusii. wheats are promising for irri
gated sowings and are being tested further but none of tho common 'wheats tested so far do well on un-irrigated 
black soils of tho typo common in Bundelkhand. A selectecl local wheat also does well on tho irrigated soils 
and is being issued. _ 

From tho collection of the Bundelkhand Juars made by my predecessor a number of promising types have 
been isolated and tested and tho distribution of the best of these has now begun ; this work will be continued. 

A small portion of the farm is suitable for cotton growing and tho testing of selooted de&i cottons for suitability 
to Bundelkhand is in progreBB. Experiments are lalso in progress with groundnuts, arhar and gram. Cultivation 
experiments on tho typical Bundelkhand soils and on tho eradication of kana are being continued. Very definite 
results have been obtained by growing wheat and gram in rotation instead of oiixod and those will now be demon
strated. It is becoming more obvious every year that kana oan be kept down by reasonably good cultivation if once 
cleared by doep ploughing but to do this on any large scale necessitates tho use of mechanical means and it is 
hoped to take this question up. -

.tllarra.-The equipment of this farm is now fairly oomplete ; it is situated in a now canal area which from 
next year will obtain hot weather irrigation and which is suited to aogar-cano cultivation. Preliminary experiments 
with local canes and with selootod varieties recommended by tho Agricultural Chemist have been made and satis
factory yields obtained. Tho best varieties will be iBSued as soon as water is available. This traot is also 
suitable for growing Irrigated cotton and this will be taken up as soon as irrigation is available ; some preliminary 
experiments are in progress. Varieties of wheat are being tested for suitability to the "Parwa" traot and 
experiments with groundnutl" and juara are also in progreBS. 

Demonslrali~m farms and di81rid work.-As will be inferred tho principal demonstrations are connocteq, with 
American and selected den cottons all'd methods of sowing ; Pusa wheats, early arhars, selected juara and groundnuts. 

The demonstration of suitable implements is steadily oontinu~ both in villages and at Agricultural shows. 
The introduction of Jaunpur maize in two diatriots is being continued. 'lhe supply of ordinary wheat seed in Bundel• • 
khand is being discontinued from tho present year as the wheat area has now approached tho normal and there is a 
sufficient aopply of ordinary seed ; tho organisation established is being utilised for tho introduction of the 
8olooted durum wheat already referred to. . 

:I he Central Circle does not include any of tho largo ~-cane traots bu.t considerable quantities of oane 
(about 30 tons) of selected varieties have been supplied for sowing; as a result of demonstrations, a number of 
three roller cane mills have been sold. · 

Demonstrations of methods of potato storage to avoid loBS by tho potato moth are in progress in tho Farrokha· 
bad district where tho lOBB is heavy. _ 

Most of tho demonstration work is being carried out in conjunction with Co·operative Societies who are al~o 
the best distributors of improved implements. One district association is doing good work and a number of 
individual Zemiodara are carrying out small demonstrations under our supervision. Advantage is also being taken 
of the co-operation of some of tho larger Court of Wards Estates for the issue of aeed-partioularly of wheat but 
also to a loBS extent of cotton and aogaroane. -

III.-AGRICULTURE, EASTERN CIRCLE. 

(L. C. SHARMA, M.R.A.C.,. P.A.Sl.) 

1. Experimental Investigations. 

CROPS. 
Suuartane.-The methods for Improving aogar·cano consist of:-
(a) Trial of cultivation experiments such as seed rate; ordinary ""· imptovod oultivation with a view to 

asoortain which method could seouro tho highest profit on tho orop with tho minimum expenditure. 

-



(b) Trial of varletles lo order to teat their relative merits aa sugar yieldera in addition to the manurial exped. 
me~te. will_ be oon~uod.. Slow and .~pid ripening verietiea of augar-oane aa well aa early and lata 
Varieties will be atudied. Ashy Mauntiue gave 101·6 mde. of gur per acre. Some of the thin VBlietiea 
too gave very eatisfaotory result& 

Wleal.-Va1ietal experiments With thla crop to determine their suitability to the localit,v. in addition to the 
aeed. rates. early and late sowi»;g, and the green m&nuring 1/et'ftU f .Uow or farm yard m&nure wrth this crop will be 
contmued. Muzaffamagar vanety always gave the best result& but aa it needed one or two more inigationa (not 
<~rdin~y available in the Eastern district&) some of the Pusa wheats were also tried-Noa. 12 &lld 8 which gave 
the highest outtutna of splendid quality of wheat requiring less irrigation. A big dem&nd for these varieties hall 
ai""'JY been jumped np. These V&lieties will be tried on a much larger scale this year. · 

. P!"!dY·-:-The methods of improving paddy cultivation consist of (a) varietal expelimt'nta (to determine their 
aurtabilrty to the locality), (b) seedling experiments (the transplantation of one, two &nd three aeedlinge of Aa~UFC~j 
variety will be comp.~ored to ascertain whioh process will prove more profit&ble), and (c) spacing experiments (tl'&olls· 
planting 4, 6 and 8 aplrt of one seedling in one set of the plots. of two seedlings in the second, and of three seedlings 
m the third to determine which course will give the best results). 

All these experiments will be continued in addition to the JllBilurial experiment& with thla crop. Only those 
JllBilUres which C&ll oasily be obtained will be tried. 

C'olloll.-Varietal experiments with thla crop in order to determine their suitability to the locality will be con· 
tmued in addition to the early and late Bowing specially of the Bvri octton variety which ga vo very eatisfactory 
results in the year -1912-13. Better results are expected this year. 

Gtovlld11vt., Maiu, Pollllou Gild Batky.-The varietal experiments with these crops will also be continued. 
The object is to determine their suitability to the locality. Jaunpur variety of :maW! is getting very popular 
with the cultivators and the dem&nd for ita seed is very rapidly increasing. 

Darjoeling potatoes among the Hill varieties and Pludwa &lld Madraai -of Farrukhabad among the Joeal 
varieties have given the highest tum. Darjeeling variety also appears to be a resistant ·to the hot weather and 
potato moths to some extent. ' " 

Ban11 Hemp.-Varietal experiment~! with this crop to determine their comme~ qualities will be contmued. 
"Miscellaneous crops such a•Jaunpur &jra, Juar, and early Arhar, etc., will be tried in rotations with other 

crops and also BB mixed oroppinga to ascertain which of the methods is a more paying concern. 
IL-Trial of improving alkaline lands and ravines so aa to render them fit for growing trees such a& Br.bul, 

MaAIUI and BAeeaAam, and some specified crops will be continued. Babul, Mabua and Sheeeham trees that were 
planted a few years ago are doing very_ well so far. 

ill-Hot weather cultivation with·· wheat baa proved very profitable in Yarious places in the Eastern Circle. 
It will be demonstrated on a larger scale in suitable places. · -

IV.-Distribution of selll('ted aeeds through the agency of Seed Derate will be continued. Only thGse seede 
are distributed which can confidently be recommended as an improvement on the existing seeds. 

V.-Agricultural demonstrations will be given in various places on the following :-
(a) Improved implementa.-To get the cultivators familiarised with the use thereot 
(b) E1adioati'>n of rarhi tDWl by ploughing up the land with Watts or tumwreat ploughs, picking cut the 
- rcots and l'llJIDers of ~he grass and burning them on t_!re spot will be continued. 
(c) Cultivation of thick varieties of sugar-cane in trenches, and 
(d) Inttoduction and extensioQ of improved crops in the loealities where the results of our demonstrations 

proved OJUceessful. _ .. 

VL-Mnfid-ul-Mazarain. This- is a monthly Vernacular Journal issued by the Department. Greet efforts 
are being made to make this Journal a valuable one and popular with the Zemindars and the cultivatcra. 

tv.-ECONOMIC BOTANY.-

(Almuw WILSON,· M.A.. B.So.) 
(I) A ciontinuation of the cotton investigations now in progress. 
(~ A continuation of the wheat investigations now in progress. 

V.-AGRICULTURAL CHEMISTRY. 

(G. CLARxE, F.I.C.) , 
(i) Tbe practical and theoretical teaching in Ch\mistry and Physi08 of the College and the rontine chemical 

1Vork OldlJlectt'd with the central labonr.tories, · 
(ii) The charge and equipment of the Sugar Experimental Station at Shahj~hanpur. The ooll~tion a~d 

testing of the indigenous canes of the Rohilkhand Division. The collection and teatmg of imported fore1gn vane
iies. Jn vestigation of the period ~f ripening of aclected varieties. 

(iii) The chemical work in connection with tho C&lles of the Aligarh station will be continued this year in cella• 
boratinn with Dt. Parr. 

The abOve are the principal linea of work. · . . . 
The study ~f the Organic Phosphoma oomponnda In cere .Ja will be continued with epcctal relatron to Indian 

wheat. 

VI.-VETERINARY. 

(C. w. WILSO-!', M.R.C.V.S.) 
1 M..in lines of inveetU{ation ~ 

(a) Cattle. . . 
l'iroplasmoaia. Surra, Toberouloais a.mong dairy oattlll,. Extent of which tuberculin_.teat can be eafcly applied. 

Applications cf .. t.phthalmic ted with concentrated tuberculin. 

(b) Hor&CII. 



Surra, Dourine, Biliary fever, KumrL 

(c) Poultry. 
Sphoohotcsi.s, fowl-cholera. 
2. Subsidiary lines of investigation:

(a) Cattle. 
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The extent of which tho mammary gl..nds of milch cottlo are afleoted with tuberoulosia. 
No definite programma of w.ork rel~:oting to !uberc.ulo~is can be givcJt ainco ·provioua sanction from the Local 

Government will havo to be obtamed beforo any mvesttgatton can be made. 
Tho work in progress will continue on iho same linea with further. attention to the supply of sui~blo _!lattlo for 

breeding purpose& and in addition steps will be ta.kcn towards praottcal nee of the ~owl«:dgo ob~mcd f1om the 
experiments already mado for the improvemdnt of the woo~ of ~ountry sheep by cr?sBlDg wtth menno raDlB •. Con
aiderable time will be spent in improving stud bulls now bemg !ssued ~;rom the ManJh~ "!!'ttle farm and also m tho 
taking up of a.nd stocking of tho newly a.cquired farm at Madhonkhand Ill the Muttra distnot, . . 

4.-PUNJAB. 

I. -GENERAL. 

(W. S. 1LU4ILTON, B.A., I.C.S., DIREOTOR OF AGRICULTURE.) 

These programmes indicate in outline tho. wo~k tilat will be. done. The~ is in existen?e a sopara~ .?eta!l~ 
programme cf ootton work. It is not known what l8 the test by which to d:ctcnnme whether aline of work l8 mam 
or •' ruhfidiary." Those whioh appear to be •' main" have been shewn m.heavy typa. 

DISTRICT WORK. • 
\ 

1. Demonstrati0fl8 of implements and metlwds of cultivation. 
These hc.ve been given for some yee.re pBSt in several districts, both in Zt'mindars' own fields and in fair grounds, 

They will be continued, more especially in the six districts in which agricultural associations have been formed. . 
(1) Plough.t.-The Rajala plough is appreciated by ~ople who ean afford it, especially when their land is much 

overgrown with grass. 
The Muttm plough (Ransomes, Sims and Jefferies) is establishing itself by its light draught and low price. 
The st.cel ba.r plough (Ransomes, Sims and Jefferies) is being used in a few places for deep ploughing for sugarcane. 
(2) Ha,.ow.t.-Spring tined harrows have been sheWll to the people but their heavy draught and cost h&.vo 

lllovonted purchasers coming forward. 
Chain Aa,.ows.-Forty-eight ot these have been lent out for ha.rrowing young whea.t, harrowing k.nd planted 

with suga.roone, and generally breaking the crust, but they have been successful only in light lands. 
Some lever ha,.0108 will be given out on trial. in the coming year •. 
(3) The sowing of cotton and ma.ize in linea and inter-ti.llage have been demonstrated. Thilo will be continued. 

Z.-Beed production ana distn'bution. 
(a) ModeiP.tely large land-owners in the areas where the seed is to be distributed have been selected all seed 

groweu, e.nd several hundred acres of cotton seed (G. &a11!f1&ineum and Amt'rican) have_ been sown this year, and 
severo.! hundreds of wheat seed (chiefly type No. 11 in Lyallpnr and types Nos. 13 and 14 in Jullundur Gurdaspnr 
and Hoshiarpur) will be sown next harvest. This system will be developed. It is hoped tha.t co-operative societies 
in suitable centres will buy up the seed and distribute it to their members. 

(b) The De~rtment has taken over control of the so-called Satgodha seed farm, which will in future be -used. 
for the purpose indicated in its na.me. It will be the ~ad-quarters of an agricultural assistant who will assist and 
advise cultivators in tho neighbourhood and give demonstrations. 

... 
3.-MetlWdS of converting the c:dtivatof'. 

(a) Agriculturalassocia~ions of 50 or 60 persons, mostly members of co-operative societies and-self-onltivating_ 
owners, have been fcnned tentatively in six districts--as many as can be worked with the present staff. Each 
member ie required to oa"l out in his own land some improvement recommended by the Department and to report 
results. Implements are l11 some cases lent out for a year's trial. An agricultuiBl ateittant tcurs rcur:d to Fee 
thc.t proper work is done. The constitution of the 88800iations will be conEolidated ud the au;.ount of work given 
them to do will be increased. 

(b) In two districts small blocks ofland were ta.ken over temporarily and culti'fated by the Department as demon, 
at.ra.tion plots in the growing of wheat; This will be continued. . • · 

(c) Abont 20 acres of land are being taken on lease for five years in the Attock district and will be worked as a 
demonstration of dry fatming especially of wheat. Demonstrations 11ill be given in the neighbourhood. .. -· 

- . R1 
4.-Wkeat and cotton surveys. 

The predominant wheats in the districts of Hoshiarpur, Jullundur, Ferozepore, Gurdaspur, Gujrat, Jhelom • 
(parts), Attock (parts), Montgomery and Lyallpnr and the predominant types of cotton in Lyall pur have been SEcer
tained. The survoy will be undertaken gradually in all the districts of the provinco. 

S.-Reapers •. 

They have been found economical and ,useful for canal colonies, but many are lying unused, as it is more pro
fitable for tenants to employ their relatives to hand-reap the crop. A class is held annually at Lyallpur. 

• AU GlO m&in lines of work. 
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6.-Steam threshing macMnerg. 
Domonst~tions of steam threshing were given this year. Blnua was good and grain unbroken, but the output 

of dressed gram was under 10 maunds an hour. It ts hoped that with a 42" drum the outturn "ill be improved 
lllld it is proposed to try a tbresber of tbts sire next year. ' 

7.-Well boring. 
There.are 20 plants in ~peration. ~he aim of the work is to improve the water-supply In existing wells. 

·rho operations were started In 1910, and t1ll the end of J nne 1913, 425 wells had boon bored and the supply increased 
in 244. Tho work will be continued on the same lines as before in localities where successful results have beep 
ubtained. This work wW not bo su.tisfaotorily oarried out until there is an agricultural engineer to control it. 

!I.-AGRICULTURAL CHEMISTRY. 

(J H. BARNEs, B.Sc., F.I.C., F.C.S., A.R.I.P.H.) 
' \ - ~ 

·1.-Alkali lands. 

The i!lvestigations c!l'rried out. up .to ~he presen~ on t~e nature and ~xtent ~f the sterile soil.s and the pbysica 1 
causes whioh lead to thetr froduction 1n~cate waahmg w1th water oombined w1th adequate drainage as a rational 
method of oure. An experimental farm 1B to be started at Narwala of some 140 acres, about 40 per oent. of which 
is sterile with alkali salt.s at present.· The land is to be mole-drained· by machinery and washed "'ith irrigation water. 
Full analytical reoords will be taken of t-he changes elfected in the soil, with special :reference to fixing the lowest 
limit of washing required for successful plant f!ermination and growth. This work will commence in the cold weather 
of 1913-14. • 

· 2.-Sugarcime Survey o! the Gurdaspur District. 
The analytical survey of the canes of this district, the sugar contents and ripening period will be carried out 

for a further season so 88 to secure continuous records for a period of three years and obtain some idea of tbe average 
composition and eliminate to some extent the factor of seasonal variation. The main objoot of the work is to gain 
some knowledge of the sugarcanes of "One of the best sugarcane districts of the province, and to see how far they 
are suited for centralised sugar ·production. I do not consider central factories possible in this district with the 
present canes. In addition to this. however, valuable information is being obtained on the nature and quality of 
hitherto little known canes and the mechanism of the ripening process. _ 

3.-Canai seepage. 
The results obtained eo far on this important investigation seem to show that the rise of the well water level 

.throughout tho colony is only partially duo to what ts termed canal seepage, and can only be temporarily and parti
ally checked by lining the canals with a water-proof layer. The inference is that water-logging over the bulk of the 
colony is inevitable. The line of investigation being followed is a physcial one, the physical Qonditipn of the soil 
gases and of the air in contact with the soil being studied. 

The work will be continued for a further six or eight months to confirm and extend my present results. 
\ 

4.-~alysis and advice !or the Department o! Agriculture and Industries. 

5.-Pres~ion 'of tke storeil grain agai"nst weem1 attack. 

. 1 
l ... 

The results obtained up to the present show that although sulphur dioxide destroys the weevil, it also injuriously 
affects the germination. Carbon disulphide or benzene is dangerous for killing weevil in stored grain. Carbon 
dioxide has proved fatal to the weevil, but in some cases the germination of the grain has also been affected. Further 
workonthiswillbecarriedoutatLyallpurin collaborationwith Mr. Grove, the Supernumerary Entomologist, and 
will take the form of working out the life history of the various pests· clauificd under this heading, and the met.bod of 
applying the treatment so 88 to :render an eJiective cure and at the same time leave the. grain undamaged. 

NEW WORK. 

_6.-Nitrogen value of Punjab sm"Zs. 
J . 

Experlments are to be instituted in co-operation with the Professor of Agriculture and Deputy Dircator on f.be 
·effect of various methods of cultivation and green manuring under irri!(ation and under barani conditions on the 
nitrogen contents of the soil. This will be undertaken if time is available. 
. Subject 6 in last year's programme (the value of the silts of the C'henab and Jhclum rivers) has Lecn dropped 
as time and stllff cannot be spared from more important work. 

ID.~ECONOMIC BOTANY. 

(S. MILNE,, M.A., B.So.) 

1.-wheats. 
Small plots of the Punjab wheats c)a.'ISified by the Imperial Economic Botanist will be ~own on tho botanical 

area for demonstration to students and in order to supply pure seed of the types if requtred at a!ly future time. 
Tne survey work on wheats in the districts will be continued: a large num.ber of w~eats not p~viously clo~slfied 
have been found in connection with the above work. These wheats are betng classifiP.d and will in due course 
be tested as the wheats already claasified have been. Some work has been done on crol'.t!ing and will be continut'd 
aa far as time will permit. 

2.-Barleys. 
Considerable i~te:reat has been aroused at bome lately regarding the value of Punjab barleys for malting pur. 

poses. Last year a collection of barleys from the principal barley-growing districts was mod'!" These were grown 
on the Layallpur experimental a.rea in the past season, and ~!'v~ J!?W h?en cl~i~!l~ The?' will b!' tcl!tcd for ~tU~· 
~n~ and agric~t!J~al ~Ul"foses IJl d!Je cop~ 
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3.-Native cottons. 
The native cottona collected in 1909 from the different district& of the Punjab and North-Wm Frontier Provinee 

have been claasificd after the eystem adopted by Professor Gammie, and the following cottona have been found :.-

GellDL Speol& 

l. o-JPIUDI BaJIIU(Deum 

L .. .. DArrOW •• 

•• .. Varle~ miDor leal broad lobed. .. .. .. 
•• llerbaHum • 

•• . JDdlcam, 

'· .. .. 'hi'. Kollllonl. 

•• .,lfegleclum, 

D. . ... 
The typea have been enmined by Professor Gammie and the above clasaificaiion has been confirmed by him. 

Further work of selecting and improving cottona within these types is going on. The work now in hand of ccmJ:&Jing 
and testing the agricultural races with a view to discovering which will be most profitable. to the Zamindars will be 
continued. A pure variety of Gougpivm lllflgtliflet~m has been handed over to the Professor of Agriculture. It is 
hoped to hand over some one or more varieties of Qouypium i11dicum and tatgledum during the year. 
- The work in connection with crossing of cottona will be continued as far as the time. will permi_t. 

4.-Dharwar American cottons. 
Some seleotiona of acc!imatised Dharwar American cottona, much superior to what is grown by ordi!!8fY Zemln

d41'11 bave been banded over in the past years from the botanical section to the agricultural section. Work on selec
tion of these cottona and of acclimatization of some recently imported Upland American cottona will be continued. 

6.-Date palms. 
Some 5,000 Arabian trees have been imported and planted, chiefty in the western aide of the Province. Some 

Arabian .trees planted in 1910 at Lyallpur bore fruit in 1912, and they, with several more of these trees in Multan 
aud Muzaffargarh districts, are bearing frnit this year. The varieties of the trees already imported will be deter
mined and their relative suitability for the Punjab will be ascertained. More trees will be imported if it is found 
that they are wanted-

(a) for model date plantationa in the western Punjab; 
(b) for sale to private persona and other departments of government. 

Amemoirondatecultureisinthepres9, and a vernacular edition of it will be issued as soon as possible. Demon• 
ahatiooa have been and will be given in the art of hand pollination and other points connected with date culture. 

6.-Gram£.· 

A botanical survey of the grams of the Province will be. made. A collection of grams from all districts in the 
Punjab is being made this season. 

. 7.-Maize. 
A number of varieties of maize have been collected and will briestoo With·-~ ~~w tO discovering 11 hich are tle 

heat. · · ' · · 
8.-Miscellaf1e008. 

Several other experiments in hand will be attended -~o as far as time and stafi will permit 

IV.-ENTOMOLOGY. 

(LAu MADAN MoHAN LAL, ·B.So.) 

l • ..:..The Sugarcane Moth-borers. 
Investigation of the kind of borer prevalent in each trsct : study of those borers. 
The most serious of them appears to be Clallo 8imple:r. Butl, which attacks young cane shoots. Experiments 

I• ave shown that ·the regular cutting out of "dead hearts " is valuable against this peat. Efiorts will be made to 
induce cultivators to take to it as a regular agricultural practice. 

The comparative liability of the principal varieties of cane to attacks by borers will also be determined. 

2.-The Cotton Bollworm and its parasites. 
Tbe life histories of the cotton bollworm and its p~tea have been studied. Parasites (BAogtt. Ltfror") are 

hrl'd at Ly..Upur and sent out in parasite boxes to districts where there are serious outbreaks of bollworm. 
Thia work will be continued. Tbe influence of rain and. drought on the development of bollworm in cotton 

":ill be further investigated. The practical means _of destroying bollworm besides the artificial introduction of pars
Hiles are:-

(I) Plucking ofi the early infected buds, flowers ana bolls. This is a tiresome operation. 
(2) Shakin_g the cotton plants by a dra~ rope or _otb._,mae,_ &0 that tbe worms may fall down,·and then irri

gating so as to drown them. (TbJB operation JB carried out b;r nature when the earlv moasoon rains 
are good.) · · · · 

These will be taug~t and rractise.:\ &8 far as ~bler 
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3.-Sericulture. 

The European varieties of silkworms have been profitably reared in new localities by Zamindars. This industry 
11·ill receive close attention, and will be strengthened and extended as a cottage industry under supervision. Effort 
will be made to popula.rise it by introducing it amongst boys in suitably situated primary village schools. Arrange
ments are in progress to secure the timely and regular incubation of seed. 

4.-Investigation of the crop pests at the Lyallpur farm and the testing of remedies wherever 
possible. 

5. Assistance will be given in coping with outbreaks of insect pests in the districts. For the next couple of 
mont.hs, time will be spent on locusts which are gaining ground in the Province. 

V.-AGRICULTURAL COLLEGE AND CENTRAL RESEARCH STATION. 

LYALLPUR AGRICULTURAL STATION. 

The following work, which is almady in pNgNss, will be continued:-

1.-Manurial and rotation experiment. 
(For details see Annual Report for 1912.) 

Up to date the sugarcane crop has benefited from combined dressings of organic and nitrogenous manures. 
The residual value of the manures has been felt by the maize crop in the next year, hut in the third year after appli
cation no residual effect is noticeable on the cotton crop; 

2.-Manurial experiments with sugarcane, maize and cotton in kharif series, and gram, 
wheat and toria in rabi series. 

This experiment has been in progress for only two years, and accordingly no conclusion can yet be drawn. The 
object of the experiment is to study the behaviour of the soil with regard to manure and to ascertain which element 
or elements of plant food are most lacking. 

3.-Trial of wheat varieties. 

Types Nos. 8 to 25 were grown last year; types Nos. 9, 11, 13 and to a less extent 16 being grown on large 
areas. The conclusion arrived at up to date is that type No. 11 is the most suitable wheat on the whole for the 
colony. Its seed is this year to be multiplied on seed farms. 

The Pusa wheats under trial have shown no superiority over Punjab wheats. Pusa No. 2 is of very nice 
quality and has yielded well; it is however a beardless variety and is thus unsuited to the colony. Pusa No. 9 E 
has shown itself inferior to Punjab No. 9 and will consequently be discarded. The remaining varieties will be grown 
again this year. 

TRIAL OF COTTON VARIETIES. 

4.-0ountry cotton. 

Multan cott~ (Go8sypium sanguineum) known as "farm selected" ha.s continued to show itself superior to 
the mixed crop g;o~i~ colony. One hundred acres of seed farms~}J.<v-- been sown for the multipli-
cation of seed. Of the typeslllillitf!cr"~r . ..l1;y_!he T - . d!on areas a broad-leafed strain 
of Gossypium sanguineum appears to be a better . consists of both broad 
and narrow-leafed plants. A further trial is Botanist will 
hand over some of the types found in HiEsa.r cotton will be tested 
with a view to multiply the best agriculturally. -----

5.-American cotton. 

American cottons of types Nos. 3 F and· 4 F, have again done very well. The former is the earlier variety. 
The first flowers of desi cotton were destroyed by bollworm this year, and hence American, which was not affected 
except to a very slight extent, was earlier than desi and yielded much better. 'l'he cultivation of American cotton 
is being taken up by Zamindars on all sides. Four hundred acres of seed farms have this year been sown with 3 F. 

A few other types of American cotton handed over by the Economic Botanist are also being grown on the farm, 
They are being tested against No. 3 F, and of these Nos. 126 F and 168 F show most promise. 

6.-Comparison of desi and furrow turning ploughs. 
The land on which this trial is being carried out is uneven in quality, and so the results are of little value. Two 

squares of uniform land have recently been acquired, and this experiment will in future be conducted in the new 
area. 

7.-~ot weather ve1'sus rains ploughing for wheat. 
There bas been for the last two years a slight increase in yield in favour of bot weather ploughing. The trial 

will be continued. The remarks made in the previous paragraph as to the unevenness of the experimental plots 
apply here also, though to a less extent. This experiment also will be transferred to the new area. The results 
show a slight increase during the last two years in favour of hot weather ploughing, though little reliance can be 
placed on them. 

B.-Green Manuring experiments. 
The ploughing in of green crops of sunn hemp has again proved a valuable means of increasing the fertility of 

li~ht land. The practice is being advocated in tl!e colony. · · · 
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9.-Trial of new implements. 
will be conlinuttl. 

The Rajah plough and the spring tined cultivator are the main. implel!lente of cultiva~ion on the farm. In 
addition to theee Planet junior hone hoee have proved of great value 1n keepmg down weeda m ~e cotton c!op and 
in mulching the aorface aftor irrigation or rain. Peg tooth harrowa have been uaeful for wor~g land qwokly to 
a tilth and for harrowing cropa. 

The'following work of minor importance will be continued:-

10.-Su.b-Boiling /0'1' sugarcane. 
Up to date little benefit baa been derived from BUb-Boiling. This will be continued. 

11.-Caule feeding ezperyments. 
Rough fetding triala have now been in progress fo~ two yean. The number of cattle however at Lyallpur which 

can 1iti uaed for such trials ia small, and consequently the reaulte are not of great value. Cattle fed on cotton cake 
have this year kept in as good condition as gmm-fed cattle. The trials will be continued on the dairy cattle. 

12.-Poultry breeding. . 
E:~otio fowls ha.ve been a failure so far owing to the enonnoua mortality in the hot weather. It has been decided 

to limit work to the study of four varieties of e:1otic fowls, !liz., Rose Comb Minorcas, White Orpingtons, White 
Wyaudottea, and BuJJ Orpingtons, 11nd to selection among tlui fowls, a number of which .ll'ere bought recently 
at Gojar Khan. • 

The following new w~rk will be commenced :-

13.-A stud:r of the water requirements of ·crops. 
The eoheme for an improved water-course with modules for this work !.>as been sanctioned, and it is hoped that 

the work of aligning the --:ater-course and ~tting i;D the m~ulc;s will II? flniahed in time for the next rabi crop. A 
square of land baa been la1d out into plots with a VJew to uamg Jt for thJB work :' · . 

14.-Dair;r. 
A small dairy and a cow byre for the accommodation of 20 cows are on the point of completion. This is prim

arily intended for the teaching of studente. A square of land is being laid down to grass for the cows. In this 
square pasture ezperimente will be commenced with a view to test different varieties of grass and to aaoertain the 
elieot of different numbers of wateriilga upon the quality of the pasture. 

VI.-AGRICULTURE. 

GURDASPUR AGRICULTURAL STATION.· 

. 1.-Crops. 

WTaeai.-The ainl is to find a suitable type of wheat for barani tracte. So far Nos. 13 ond 14 and Poaa No. 12 
have given good reaalts, and these will be thoroughly tested on a large area agaiuat each other. 

BugarcaM.-Tbe trial of sugarcane varieties to find the most suitable ones for the district will be continued. 
A number of verieties were grown last year. Only promising onee have been retained; others discarded. Different 
methods of planting have been tried this year to see what.elieot they may have inr counteracting the present ten-
deno.t of the crop to lodge. They are:- ·. 

(1) Java syatem of trenches a11d ridges ; 
(2) ridging ; 
(3) Oat (a) 1' IY distance. 

/ (b) 1' 0" •• 

Different nombe~ of seta per acre have also been trie~ This will be continued. Results for the year 1912-13 are 
not out yet. · 

Wl>ite ants are bad on the farm. Ezperiments will be coUI1uoted to cl>eck their attacks. Late sowinga appli
cation of erode oil emulsion and irrigation will be tried. Sowing whole lengtbs of canes did not prove a ~ccess 
this year, as white ants instead of attacking through the sides ate up the bnds. 

Thick varieties will be again given a triaL They were practically a failure last year, owing to the bad attack 
of white ants. -

Maiu.-Experiments with the different methods of sowing, broadcasting t'ef'BU8 drilling, drfiling behind tho 
plough, and sowing on ridges will be continued. • · . 

a~.-:-Ca~!'odia co~ton! W~lich baa proved a failure in Lyallpur, baa been grown for the first time this year 
to find Jte BUJtability for thJB district. Some cottoua are also grown on the farm for the Economic Botanist. Punjab. 

2.-Implements. 
. Raj~ ploughs and apr~g-tined hllrr?ws continued to be the main implements o( cultivation. Laver J:arrows 

will be gJven a thorough trial for harrowmg young wheat, as chain barrows have not proved heavy enough eJ:Ce}'t 
in light land. 

' A out-away disc harrow was tried for hoeing aurgarcane: It is no good. A new harrow for hoeing sugaro~ne 
Ia e:~peoted from Ranaomes, Sima and Jefferies of Ipswich. and will be given a triaL 

Improved Jm plough (manufactured by Ransomea, SinJB 10nd Jefferies) will be tried to- how far it suite the. 
Punjab soils, aa the old one was very unsuitable. 

L2 



3.--cultivation. 
Ezperiments and investigawone as to the possibility of inoreaaing the fertility and moillture capacity of bara11l 

soils are to be continued. 
Hot weatJJer ploughing vef'81lll rain ploughing will be tried to aee the effect of summer cultivation. 
DOOp ploughing and shellow ploughing oxperimenta will be continiled till concluaive results are obte.ined. Jn 

the last two years deep ploughing hM given good reaulta. 
Frequent pl~ughing throughout the hot weather ~&U« our farm standard (one ploughing e.ftor winter rains and 

harrowing throughout summer) will be compared. 

4.-Inter-culture of maize and sugarcane. 

Inter-culture of maize and sugarcane sown in linea will be tried • 

. 
a.-Harrowing 'of wheat. 

Harrowing of wheat after germ~ation will be continued. 

6.-Manurea. 
Bone meal for barani wheats will be tried again. This year it gave slightly bettor l'tlllulte. 
Caloiam. nitrate and calcium cynamide will both be tried under baf'(lni conditions. Calcium nitrata was given 

a trial last year: two plots were treated by broadoaeting calcium nitrate when the wheat was 6• high and harrow
ing it-in. In both cases the yields of the treated plots were higher than of tJJe untreated, but to pay tJJe caloium 
nitrate would have to be purchasable at Rs. 2-8.0 the maund, 

7.-Tube weU. 
A tube well with a discharge pl"obably over half a cusec has been sunk on tJJe farm thia year to test its efficiency 

and suitability for Zamindars. · 

· RANSI AGRICULTURAL STATION. 

A new farm will_ be started at_ Hansi ohiefiy for cotton growing. 

VII.-VETERINARY. 
Chief Buperintendent.-District work consisting of-

(a) Buperintentknt, Bouth Pttnjab.-IDBpection of hoapitela : 
(b) Bt~perintentlent, North Pttnjab.-lnspection of tonga linea, especially for glanders 
(c) Prevention of horse and cattle diseases, especially of rinderpest, hmmorrhagio_ septiommia and bla.ck 

quarter by inoculation and vaccination. 
(d) Improvement of cattle breeding by advice and by preasing on the purchase of bulla, the oaatration 

of young male stock and the preservation of grazing grounds : 
(e) Horse-breeding in non-selected districts: 
(/) Improvement of &beep breeding by crossing with merino rams in Kangra and by selection of rams In 

other important sheep districts. . 
Pore merino rams will also be bred in Xangra : 

(g) Attendance at cattle and horse shows. 

Superintendent, CaUle Farm, Hiuar.-Bull, mule, donkey and shoo,., breeding. 

(a) Camel Bpecialist.-Investigation of surra. 
(b) Life history and local distribution of biting flies : 
(c) Advising .the Commanding Officers of Camel Corp~;' ·00tton. . 

. • . ~ ··"''" . d cure of surra • (d) Investigation of the djsel""" 1.~"'"'" lUI so,... ,_ . t the proventJon an 
(e) Investigation of )nP ·' N 3 F and' F, have a gam 1.\S" regard 

0 

(/) Investigatip~~f types os. · · ·' ,__ '--"--..... 

. . · tbrax serum : . d nd their antidotl'B 1 

, - _.., ..... ..---- : ls and efiet't of anti-an deaths are attn~utc a t>le are t.reated 
I ·'study of anthrax 111 cam~l ts to which a }&rge number of that should be gwen when cam 

· '~ f the poisonous P an ore common drUgB • the traPB-
(h) Study ~ • f the amounts of .them umatlllm, colic, et<-. • hilimatomylto• etc., Ill 
(i) ])eterm~e:a osuch lUI rneumoJU&, r~~ n tabanidm) e.g., bmmatob~a, P 

for biting fties (other a lleotod with surra-
(j) The r!>l'! ;:!£e:,;;a in camelq, ela belonging to private owtlerl, a 

mil!&l . f the number of cam . 
(1:) 'Ihe determination o 

V eterinarg College

( a) Teaohin~ 1 

(b) Diagnoslll_: , arasitea : • , 
( ) Cla.ssiticat1on of P • rioua aDJmale • 
c • tielllmla 111 va 
(4) Jimmonh&gtD sep nia in goats : 

• . leuro-pneumo 
(e) 'EpldemlO p in horse& I 

The treatment of surra 
(/) in lines of work. "-U tbese are ma . 
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5.-BO:rtffiAY. 

I.-GENERAL. 

(W. W. SMART, I.C.S., DIRECTOR OJ' AGRICULTURE.) 

L'olloR.-Cotton being the oror which supplies the chief industry of the Presidency with raw material, i8 the most 
important branch of the work o the Department. . 

The aim is to improve either the quality or the quantity of the cotton by ~~election, improved tillagl! and the 
i ntroduotion where necessary of new varietiee. 

In Gujarat hybrid and selected strainli of Broach cotton, giving a alightly greater amount of lint-to the aore and 
improved staple, have been discovered by experiments on the Surat farm. The extended distribution of theee 
cottone will be continued. 

In Khandesh a prolific strain of Roeeum cotton has been found in the existing mixture used by cultivators. A 
farm of 200 acres has been acquired this year, and the seed produced will be distributed to registered growers who 
11·ill multiply the seed for distribution throughout Khandesh where there are 1,346,300 acrea under cotton. 

In the Southern Maratha Country the attempt to extend the area under Broach and Cambodia cottoM will be 
continued. Dharwar-Ameriean is a mixture of two varieties which are to be separated this year. The yield and 
quality of each will be studied. In Northern Gujarat the behaviour of the Cambodia seed, distributed on a small 
a"ale after testing for some years on Nadiad and Dohad farms, will be coMidered with a view to more exteuaive 
distribution. 

In Sind the extension of Triumph American cotton seed will be continued in conjunction with the Bombay 
Syndicate, which is erecting ginning factories and buying centres for purchase of the cotton produced from the 40 
tuM distributed this season. The intprovement of Sindhi cotton, by sowing the best variety and using improved 
methods of cultivation, will be continued. 

The improvement of cotton in this Presidency is chiefly a matter of organising the distribution of good seed 
on a large eoale and the adoption of better methods of tillage. • 

Sugaretme.-Many questioM aa to the improvement of the cultivation of sugarcane and the manufacture of 
gul by small holders have been solved, or require little further investigation. The improvements introduced may 
load up to the installation of small central factories for the manufacture of pl.-hut until the proposed exteD8ioD8 
of canala are carried out, which will be 10 years hence, the growth of sugarcane on a large eoale and-the ousting of 
gul by sugar manufRCtured in large central factories are impossible • 

. DemoD8tratioD8 of the improved methods worked out at Manjri and the establishment of demoD8tration plota 
in the area to be commanded by pr9posed c:anala, will be taken up systematically. 

Rite.-The investigations of the "rab" system of cultivation will be continued by Mr. J. :B. Knight and Dr. 
Mann with a view to verify the results obtained and to ascertain the real cause of the advantages of the 11ystem 
over direct sowing ; to economise the use of rab materiala, especially lopping of trees, and to find substitutes for 
existing ra6 materiale. 
. The work on tho classification·of rices of the Presidency will continue under Mr. BUJ'D8' direction, and iuter 
the botanical aide of the work is completed, more attention will be devoted than at present to the agricultural charac
teristics of varieties. 

Oilier Staple m>p«.-The existing work, which consists chiefly in the trial of existing varieties of the Presidency 
in different localities to test their yield and quality is progressing, but no great progress can be made in the absence 
of a second Economic Botanist to carry out breeding experiments in ordt.r to obtain a rust-resistant wheat. lhe 
introduction of foreign varieties of groundnut into other parts of the Presidency than the Deccan will be continued, 
and the best spacing and method of cultivating them are being investigated further. 

Frvit-eulh1re.-Mr. BUJ'D8 has described in detail the work in progress or to be carried out by himself and his 
stall. Much systematic study of the mango, citrus fruits, papayas and grapes baa been carried out. New work 
will be done on the canning of mangoes. The popularising of the practice of spraying grape and l>etel vines; and 
the distribution of sugarcanes free from red-rot diaeue will be continued. 

Tillage.-The capacity of the Bajac geared plough to eradicate weeds from Ianda infested with "Hariali" and 
" Kunda " grasses has been proved. A second 2 gang plough has started operatioD8 near Surat with success. A 
steam plough will start work in the Dharwar district on 1st November. It has been purchased with a grant of 
Ra. 45,000 from the Bassoon David Trust Fund. The business management is in the hands of the Department 
and the mechanical details are to be arranged by Messrs. Fowler and Co. The object of the venture is, to prove 
that the working of steam tackle capable of ploughing black cotton soilJ6• to Is.• deep can be taken np as a com mer· 
cial undertaking. · · ·. 

The value of the iron plough on black cotton soils has been approved by the cultivators. -The use of other im
proved imJ?lemente is being demonstrated or is under experiment. The improvement of indigenous ploughs, yokes, 
hoes. etc., JB being studied with promise of good results. · -

Fodder,-The best method of stacking "Kadbi" or the stalks of jowar has been discovered by [experimeuta 
oarried out for some years. 

Experiments in shredding and' pressing Kadbi into bales ·with the chaff of pulses will be undertaken, if approved 
by Government. The problems involv!,!d in the cutting and storage of grass and ita feeding value are being studied. 
The feeding to bullocks of prickly pear with 6 per cent cotton seed baa been proved to be satisfactory ia famine 
times. The use of cotton hulls &s a substitute for Kadbi has been proved partially, and the experiments will be 
extended. · 

ManllffB.-The scope for manures, 1111ch as fish, safftower cake, ammonium sulphate, mowra refuse, nightsoil, 
poudrette etc., is being investigated fu.-ther. Fish manure, safilower cake and ammonium sulphate as manures 
for sugarcane have become popular. The Department will continue to experiment with a view to diaeover manures 
which. can be used with profit. · 

Engineering Bronelt.-The value of oil engines for pumping plants is being appreciated owing to previous demon
strations of their value. Mr. Musto's patent boring machine, which bores in soil and rock, is being adopted to super
sede the Cawnpore apparatus. It will be used in connection with blasting and convoluted tube wells. 

A workshop an.i training school for owners of pumping plants and the drivers of their engines is in course of 
construction. 

!llr. Mehta's cotton seed cleaning machine is to be cou&truct(ld on commercial lines and introduced on eeed 
farms if proved to_ be satisfactory on further triala, which are in progress. . 

Citnl Veterinary Department..-A revision of the pay and grades and proposals for the expansion of the Depart. 
ment in the districts are being submitted for sanction. An increase in the number of Veterinary Inapeotors and 
Veterinary Aaaietanta is proposed. The popularisation of inoculation for rinderpest rhas made good progreea 
Ma.ny points in ad.miniatration have been settled in the last year, and revised rules for the Collej!e have been sanc
tioned. 
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b.-AGRICULTURE, NORTHERN AND CENTRAL DIVISIONS. 

(T. F. MAIN, B.So.) 

CROPS. 

I. C'olkna uperimenlal.-This work will be continued on the same Jines as described in previous prograruruPs. 
~?gre.ss has.~n m~e on the Nadiad farm in. d~termining a. suitable cottcn for Northern Gujara$ where alight 
1rr1g!ltl.on facilities eltlBt. Of the numerous varJetJos and hybnda tested none surpass Cambodia which appeam to 
be dh_tmctly superior tc Burl in this tract. Local L&Iio, however, is a very good ootton and further comparative 
expenments are necessary.-

· BeerliiUpplg and di&lrilndima. 

(a) The scheme in which a Syndicate of Bombay agreed tc purchase the kaptU of cultivators grown from 
Departmental seed in Surat dietrict at an enhanced rate of 5 per cent. over market rates proved un· 
workable due largely to the fact that the Syndicate directed mattem from Bombay instead of on the 
spo_t. They did ~ot fol~ow the methcda of local merchants who protect themselves from loss by 
selling the cotton lmm~Jately they have bought the J:apa.t and beforo its delivery, • Thus the Syndi
cate purchased kapa& m February, March, April, when rates ruled high and sold it in Bombay when 
the market had declined and then eompleined that they had made a big loss. Later in the season 
(1912-13) they gave a lot of trouble both to the Department and the cultivatom by suspPnding buying 
operations when the market was falling and the cultivators wero anxious· to sell. This was in con
nection with disputes about what constituted the local market rate for kapaa at Surat on any one 
day. There are ~o official quota~ions in Surat and rates va:ry from village to village a good deal on 
the same day. Finally the Syndicate reported that they d1d not find the cotton superior to local 
cotton in any respect except ginning peroenta~ in spite of the fact that they had sold 1,200 bales in 
Bombay at a rate 71 per cent above that days quotation for Fine Snrat. 

A large amount of seed has been disJ;ributed again this season, and as tho local merchants appreciate tho 
cotton and give good prices, no special arrangements for disposing of the crop will be made, beyond 
granting a certificate as to its origin from farm seed. 

(b) in xhandesh where the superiority of Roseum cotton has been proved on the Dhulia Farm, a largo seed 
farm at Jalgaon has been opened and steps are bing taken to organize a body of seed growers who 
Will sow seed supplied by the Department and sell the same either to the Department or to the general 
p11-blio according to tho terms of the agreement. In the season 19!3-14 there a1e 13 such growers 
who have sown an aggregate area of 350 acres with our seed. 

(c) In Northern Gujarat the distribution of Cambodia' cotton seed has been conducted on a limited scale 
and a portion of the Nadiad farm has been set aside for seed groWing purposes. 

(d) In the eastern talukas of the Panch Mahala cotton is not cultivated but experiments on tho Dohad fa1m 
with several varieties have proved the local conditions tc be very favourable tc this crop except in 
one respect, viz., slight liabi}ity to damage by frost. Roseum cotton which matures early and gives 
a very high out tum has therefore been selected for this tract and se~ distribution has been commenced 
on a small scale. 

2. Jowar.-At Snrat selection will he continued and selected strains compared with the existing varieties. 
Hitherto comparative tests have been vitiated by unfavourable Olimatic conditions or insect pests. 

3. Wheal.-Wheat selection will be continued with the object of increasing the yield and obtaining rust 
rel'iatant strains. The work is not sufficiently advanceq for noting results. · 

4. Groundnulo!l uperimefttaZ.-As regards dry crop varieties Spanish peanuts continued to hold first place in 
public estimation and experiments indicate that under most of our conditions this variety does better than J apaneso 
small. Remarkable 1esults were obtained with Spanish peanuts in 1911-12 on the Dohad farm, whore the total 
rainfall was only Sl inches, yot this crop gave an outtum of over 2,000 Ibs. of nuts (dry) per acre and left a profit 
of Rs. 127 per acre when other crops largely foiled from drought or were completely wiped out by hairy caterpU· 
1ars which pest apparently avoids gronndnuts. 

As regards irrigated varieties there seelll8 to be very little to choose between several, but probably large 
Japanese is as good as any, though Virginia is also a good yielder •. 

])i&tribttticm. 

In Khandesh there is a demand for Spanish peanuts. In 1911-12, 7500 lbs. were distributed but the failure 
of September rains adversely affected the outtum. The organization of the seed supply is now being considered 
and will probably follow ~he same lines as described above for Roseum cotton. 

In Gujarat distribution is proceeding at a slower rate owing tc the heavier nature of the soil in some parte and 
the ravages ·of whit-e ants, but" demonstration plot in the B10ach District gave an putt urn of 1,629 Jbs, of nuts and 
f,3691bs. of creepers worth Rs. 102 (as unirrig4ted crop). 

5. Tobacco.-The weakness in the Nr.diad tobacco is the low percentage of potash to total ash of the leaf• 
Experimente are in progress tc test whether the defect can be modified and improved op. Pending a solution of 
this problem cu1ing w~rk is _of secondarr importance. ~comparative test on a large sc:ale (half an acre) was con· 
tlucted with the Amenoan Cigarette vanety called" Wh1te Burley" in 1912-13. The YJeld per acre was 1,845lbs. 
and a sample was well repo1ted on by the Tobacco Leaf Development Company, Calcutta. Further work will be 
done on this variety. The general Jesuits of the manurial experiments show that a part of the heavy dressing of 
cowdung required by tobaceo can be profitably replaced by a top dressing of castor cake, but the castor cake is 
said tc adversely aftect the strength of the leaf as judged by local standards. 

6. Oilier C'ropB.-Bajri, maize, tur, guvar, casters and til are tlie principal other crops on which selection will 
be continued. Hitherto progre88 has been impeded owing tc the difficulty of keeping cotton strains pure owing , 
to the prevalence of natural cross fertilization. 

7. Fodder.-Experimenta will be continued in tho methods of economy of fodder storage. Somo woeful in· 
formation has heeD obtained. The feasibility of pressing and baling fodders other than ~V,&SB and tJa~J?Orting tho 
same tc districts where fodder is scarce has been under mquiry. It appePlB that the Jlllhtsry authontlcs already 
do this and the Director of Agriculture hu suggested tc the Famine Committee of Bombay to take the matter up 
lD preference to ~aying in ft'l~Crve of grass. · 
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TILLAGE. 

The principal investigation on tho Sura.t am' Dbulia farms bas been the study of deep cultivation in prepara• 
tlon for cotton and the tentative conclusion mentioned in my last programme, vir., that black cotton aoil if in olean 
condition cannot be advantageously ploughed with an inverting ilon plough still holds good aa regards the heavier 
t ypca of soil. 

ln Khandesb where the soil ia me<lium to light ploughing with a country plough for cotton is general but e~. 
periments indicate that where the land is olean the country wooden plough serves the purpose at least as well aa an 
Iron inverting plough, but the succee<ling crop of jowar or bajri baa consistently done better on the land which bad 
been ploughed in the previous year with an iron plough aa compared with that ploughed with a wooden plough and 
the average gain on the rotation baa amounted to Ra. 'to li through the use of an iron inverting plough. Tbo 
general conclusion tbe1efore is that in the cotton tnCcts of Khandesh there is an opening for hon plougha•even on 
clean land but they have a still greater value for breaking np new land or for oJeaning dirty land, a condition 
which 1e very common, as for tble purpose the wooclen plough is very inefficient. 

At Ahmeduagar "Dry Farming" methods are beit>g investigated. In 1912-13 the rainfall was only 10·3 incbea 
and in spite of eve7 effort. to conserve as much moisture as poBBible by tillage operations it prove<! impossible Co 
raise a crop. This mveatigation will be continued and the tillage operations will be aupplemented with bonding 
and levelling. 

MANURES. 
/ 

The remarks made in 111y last progra.mme hold good. Tbe year 1911-12 wall cbara.cterized by drought and 
in some parts famine and hence the conditions wore unfavourable for manu~a on dry crops, In a normal season 
at Surat poudrette gives excellent. results on cotton but in this one quito the reverse was the case ; the vigorous 
crop suffered relatively very severely {rom the drought and the yield was much !eBB than that obtained on the no 
manure plot. In this couneotion it 1e of much interest to note that the crop manure<! with crude nightsoil (applied 
In April 1911) reslete<l the effects of drought in a very msrke<l manner and yielded heavily. In 1912-13, however 
the ra.ins were good and ino1eased yields as well as increased profits were obtaine<l with Pevera} organic manureo~ 
applied to cotton notably poudrette and mowra refuse. New investigations comprise more efficient methods of 
applying farmyard manure to the land. 

IMPLEMENTS. 

As the Bajao geared plough hu done good work at Dharwar a new 2 gang plough has boon obtaine<l for use 
In Gujarat and the qu~lity of its work has already bern greatly appreciated. The particular purpose which it servea 
is the eradication of deep rooted weeds from the bfack cotton soils, the presence of which is the most eerioDB obstacle 
in the we.y of raising good crops over very large areas. In this tract the land frequently becomes unploughabl<' 
by ordinary moons before the 'crops are harvested whereas under the same conditions ploughing with this plough 

'ls,praoticable. Tbe Department 1e unde1taking contract work with this plough. 
Tbe implements of chief importance in my charge are plougha, chaif cutters and winnowing machines, In· 

vestigations with reference to the suitability of different makes for particular purposes are in progreBB. 

PREVENTIVE ENTOMOLOGY. 

Investigations as to means of dealing with hairy ilaterpillare ( .A.msacla moorei) and white ants are being conti
nued on the same lines but definite results have not yet been obtaine<l. Potato storage experiments were taken up 
at Khed (Poona district) on a fairly large scale but the results were negative owing to the absence of moth (.Pihori
tnCJII opercule!Ja) in the season 1912-13. ,. 

POULTRY. 

At Surat Partridge, Wyndotte and White Orphington breeds have been rejected aa delicate and :BhiiBias are 
now under trial. 

ERI CULTURE. 

Eri culture has been carried on on a large scale with the object of ascertaining its practicability for local con· 
ditions. The reBUlts are conclDBive and show that this worm is too delicate for our condition& Two very large 
broods were completely wiped out due to indigestion which induce<! a kind of "Flacherie." Moreover the rearing 
houBS expenses of lll annaa per pound of piel',!!ed cocoons produced in the case of the broods which proved BDCCIIII
ful are too high to leave a profit when Ill aunas per pound for the cocoons 1e difficult to realize. 

PRACTICAL DISTRICT WORK. 

Tbe remarks made ·in my last progra.mmes still bola good. The District staff is being increased and it has thus 
been found practicable to greatly increase the numbllr of our demonstra.tions.. A defect in many of the BDbordi· 
nates is their·lack of knowledge of niral economy of \he tracts in which they are located •. Speoial steps are being 
taken to remedy this defec!t particularly among District Overseers. . · 

111.-AGRICULTURE, SOUTHERN DIVISION. 

(T. GILB.ERT, B.A.) 

WORK IN PROGRESS. 

Cottons. 

(1) Broach Cotton in the S.M. Country • 
.A.im.-To popularise a cotton which 1e prove<! BUcceBBful .in those cotton tracts of the S. M. Country where 

early rains are generally relie<l on. _, • 
Progrua.-1-he trade, after encouraging the work for aome years, are becoming impatient; they want mons 

cotton. 
Fulure work.-To organise the eee<l 8Dpply with the help of Dharwar Agrioultural ABBociation. 
This cotton rapidly deteriorates in yield and quality of lint under the climatic conclitiona of Dharwar, Theae 

fOUlll! ~ beiniJ studied on the J)harwar farm, 
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(2) Cambodia. Cotton in the S. M. Country. 
- .A im.-Again popularisation of a cotton which baa boon proved mcoeasful in those parts of the B. M. <Ai\IDtry 

where the majority of rain falls during the N. E. Monsoon, . 
.RI!BUlU.-Laat 110aaon wa.a not very favourable, and tho work will he handicapped on this account. The cotton 

fetohea high prices, hut is at present bought practically solely by gin-owners for raising the grade of Dharwar. 
American. At the prioea paid mill-owners have no use for the cotton in ita pure state, 

Fulura UJOI'i.-To organise the BOOd mpply, 
To maintain the standard of the orop by Bllleotion on the Gadag farm, 
To eipBriment further with time of sowing, 

(3) Local Cottons. 
The material obtained from former orossea and Bllleotiona will he further worked witb • 
.dim.-To improve variously yield, ginning porcontage and-quality • 
.RI!BUli&.-An irrttr I& crosa of Kumpta is reported to he tho beat (quality) cotton on tho Dharwar farm and 

is being distributed amongst cultivatora. Other atra.ina are promising. · 
Fultu'e UJOI'k.-Tho material in hand provides ample work, and nothing new will he undertaken, -

Potatoes. 
The experiments at Bolgaum have been diaoontinuod this year • 

.RI!BUlU.-Italian"' eeed is proved the most snitablo for the local conditions. ·It is advisable to continue the 
pre110nt practice of importing fresh Bead from Italy each year, 

Jowar • 
.A im.-(o) Variety trials, (b) 110leotion of local variety for yiold (c) demonstrations of euso, aa a preventive 

of smut.. , -
.ReauU&.-Tho promising varieties have been reduced to 5 in number, The CuSO, treatment baa not yet 

attained great popularity. · . 

Fulur!J UJOI'i.-Tbe material in han~ 'will receive further attention. No new work will he undertaken. 

Wheat. 

Remarks similar to tho110 for Jowar apply with the exception of item (c). 

Sugarcane. 
(o) Monure.-Popularisation of AmS04 as a manure. 
Progrea~.-This year 21 tons were sold, 13 in a aingio village, 
Demonstration plots in cultivators' fields to show the benefit of this manure. 
(b) Gul boilifl{l tndlwd8.-Domonatrationa of improved gul boiling motliods. 
.BeauUB.--8evoral dom~nstrationa during tho last year produced immediate remits. 
Fultu'a 11101'1.-Tho demonstrations will be extended. 

Rice. 
The destruction of grasa hoppora at Bolgaum was very auocesaful Jaat year. This year tho work is being under 

taken by tho Belgaum Agrioultural...Aasooiation. 

Implements. 
Encouraging the UllO of iron ploughs and other ~plements already proved BUcoesaful. 
The :Bajao plough does good work, but probably cannot ever he a financial auooesa in tbellO parts. 

' Live Stock. 

Tne grazing farm at Tegur is now partially stocked • 
.dim.-(a) To demonstrate rational management, eapeoially in the roaring up of youn~ atook, and (b) to try 

to improve the Mallad cattle by tho introduction of Mysore blood through the 8ll8. 

NEW WORK. 

Groundnuts. 
'!his is au important orop in the northern distriota of my charge whore foreign groundnuta are grown on _a 

largo aoalo. 
The following facta have boon oatablished :-

(1) That the orop following JapanOilO or Spanish groundnut is generally poor. 
(2) That tho varieties deteriorate. _ 

.dim • .....:A plot of 10 aoroa haa boon rented to investigate tbo110 two points. Tho oxporimonta fall under 
twoheada:-

(a) Manurial. 
(b) Rotational. _ 

The oauss of the inferiority of the rotational crop is pmhabl;v Oltt!crlllve nitrogen, J1Csaibl1 exhtutsfion of 
111inerals, 
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Steam plough. 

A double engine plough will arrive at Banekllnur at the commencement of the fair ~ :- • 
..dim.-To eee if deep rooted weeda in black cotton aoill'ao te ~c:eaafu)]y and ecooomll'elly eradicated. 
Nalure oJ 11'01'1.-The engineering ia being undertaken b1 Me88l'IL ~owler ~~·;the echeme ~f wotking by 

thia Department. ~he latter ~~ludee {1) ceovaaamg ~d filing appbcatiooa. {2) arreogmg the order 
of working with a VlllW to a mwmum amount of movmg. 

Cotton. 
D'llarwtn ..dmtricon.-The ordinary crop contains two varieties, which, there ill reason to believe, differ coo· 

aiderebly in value. An effort will be made to aeperete theae two. 

General. 
Permanent oultural, manurial and irrigational e~rim~ot~ aa laid out bY my.predeeeaeora o!l the DhBf!ar, 

Gokak and Gadag farms, will be continued. Sundry mvest~gationa of mora o? leBB!mportaooe !hwh a~ deVliBd 
and carried out by the junior members of the Farm stalls, oall for no remarks. The Eotomologioal Assistant con· 
tinuea hie work of collection of peste and testing mothoda of control. . 

From the above programme it will be gathered that I propoee .flo ·devote the gmater pert of my attention to 
promoting the adoption of improvements establiahed by my predeceaeora. . . 

IV.-AGRICULTURAL COLLEGE AND_ CENTRAL RESEARCH STATION. 

(J. B. KNIGHT, M. So.) 

, Sugarcane. 
The aim of lhe investigationa at Manjri farm ia to enable cultivators to produce cheaper gur. 

Mineral manures, nitrogenous. 
1. Sinee aubmitting the last programme the only minemlauppliera of Nitrogen have been Sulphate of Ammonia 

and Crude Nitre which have been compared with saftlower cake, both gave higher outturns than the cake and 
the sulphate gives from Ra. 30 upward greater profit&, the rise in price of Potassium nitrate has mrde the UBO of 
that manure prohibitive from an ~ooomio standpoint. 

Nitrate of lime, Nitrate of Soda and Calcium Cyanamide bave been introduced into the aerie& since' theee at 
present promise to become Nitrogen eunrcea at economic rates. 

Potash and Phosphoric acid manures. 
2. Tbe results obtained with these manures have been largP.ly vitiated by attacks of borer and a miauuder

atnnding in the details of the cropping scheme, the only result being that when the Potaab is given in conjunc
tion with Phospi!Orua the Potash gives greater J'llBUlte but Pl>ospbo1'1111 alone gives no adnotage. Further trials are 
necelll'ary before we can give definite anawer ~ tbe question of the value of potasl> manure to cane for our soils. 
The work will be continued on the same linea. - . 

3. Under bulky manures tre value of the surplna trash has been tried with most eicellent results, lti being 
proved to be equal pound for pound to farm yard manure. Further research ae to the quantity required ia to be 
carried out. Bonn as a green manuro also auppliea the humus necessary for our soils equal in value to that aupplied 
in the 25 to 30 cart loada of farmyard manure uaually put on. . 

4. SaOloWer cake from hydraulic pi'OBiee is being compared with country pressed cake. 
Cotton seed cake, slaugbter.hoUBO refUBe, fish manure and castor cake are also included in the manorial scheme 

more for demonstration than for experinlent, but result& obtained will corroborate the experiment& of former yeam. 
Tbe manure nlquiremente of cotton for the Dec~ are under investigation at College Farm. So far nothing 

has surpiii!Sed farm-yard manure but potash manure gave some promise. , 
The development of auitable strain& from the Kbandeah mixture ie in b_aud ; a strain of GG.qpium. wegleclvm. 

culchica has produced 1,4.04 lbe. of seed cotton ginning 29.7 per cent. Careful etudy of individual plant& throngb 
aucceesive generations are in progress and while too early to give great results, consistent improvement hae been 
noted. The final selection is made every year from the ability of the aeed of the plant to produce a ~op rather than 
from the outturo of the selected plant.· 

Experiment& with G. D. 1\[chta'e modificationa of the American method of separating cotton seed baw giVen 
astonishing results which after being confirmed by another year's result& will it is hoped prove of great value to 
cotton growing. But the wretched condition of the cotton aeed samples, whioh represented the aeed actually sown.. 
in the seveml districts, aa to germination and vitality hae led ue to propoee a more oareful study of the methods • 
of procuring cotton eeed. Investigation ae to picking, time of ginning, method of ginlling and method of preserv-
ing ia to be studied. · , 

Varieliu.-Broach, Cambodia, Buri and Kbaodet-h varieties are compared on the College Farm ae dry crops 
but Combodia and Buri do not produce paying yields. Broach bas produced larger outtums here than even in 
Gujara t but the quality bae deteriorated slightly. The quality of Khandeah varieties ia &lightly inferior to those 
from Berar. Tbis work will be continued. 

The irrigation experimeote have been held in abeyance and at present there eeeme no reason for their resump
tion. 

The work upon tbe quality of gul bae resulted in indicating that quality ia almost exclnsively determined by 
variety, ripeueea and the method of mnufacture. We have standardized a method of manufacture and by 
experimenting with a single variety (Pundia) cut when it showa maximum purity of juice 11nd using the standard 
metl>od of manufacture we will teet cane grown under different conditiona of soil, seaaoo aud manure for another 
year or two. · _ • 

Cheaper methods of preparatory tillage for this crop are being taken up. The results by using better ploughs, 
harrows, cultivator& and ridgera have reduced this cost by belf. This ie being followed up by modifying the eyatem 
of planting so that the laborious aud expensivn operatione of weeding and eanhing up can be almn&t dispenaed 
witb and th same end aecured throogb repeated;operationa of the Planet Junior. So far this line of work ie very 
promising and besides rllduciog tbe CIJ!It of Ia bour we conserve t.be moisture eo that leas irrigation ie aequired. 

II 
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~or tbe last few years a considerable attention hlllf"been paid to the improvemont of gul boiling furnr.oea and 
oonaidera.~le aucoese achieved, the present improved f";l"laoe being able to eave 75 per cont. of th fuel, more tblln 
half the tune and frd of the labour. But there are still eome pointe to be worked out before perfection ia rer.ohed. 

Ct•tton. 
• Trial of coUon ava_ilable f?r irrigated ~ct of t~e Deccan •• :Broach baa failed in this l'tliiJIOOt as baa the Americ&n 

amce they detenorate m quality very rap1dly. Bmd cotton JB to be tried. More money crope requiring 1- water 
are Deeded for the canal areas to rotate witll augareane. 

fkountlnut. 
Manure experimentll are in hand on College Farm. Potuh appears to be of value to the crops. 

· Vanaiu.-The Pondicberi seems to be improving u compared to the large varieties. Tbo ameli varieties 
are not able to compete in outturn with the other typea. None of the DOW varietiea appear to be any better than 
tboae previously imported. 

A large seeded variety with the habit of growth of the small kinda eo that it can be ha.rvoated as cheaply 
baa been received. · 

Groundnut baa now been m:troduood at Maujri as a rotation crop with ngarcane ancl it ia propoaed to try and 
work out the factors as to manure, oult.ivation and soil which influence the quality of the nutll as to oil percentage, 
eto. -

Rice. 
Bab inveatigationa by means of pots have boon in band for the past two year11 at Lonavala and the reaultll have 

carried DB one11tep further, viz., that the principal value of the heat M apart from the ashes ill due to biologioal 
canaea. · 

Fodder and Feeih. 
The College Farm ia studying the adapt.ibility of eeveral kinds of fodder crope aa to aeaaon, time of growth, etc. 
At the Dairy-certain introduced leguminous feeds like beiaoom, clover and vetch are being fl'ied. 
Prickly pear feeding will be furtb.et studied. When nsed with 6 per cent. cotton seed it baa proved th.t it fur. 

Diahea a maintonance ration that will keep animals in good oonaition when not worked. • 
Tb e value of cotton products ia being ~ied. 
We are in great need of some information u to the digestibility of our common food stulf to enable DB to mu ke 

out correct ration. An attempt to ~vestigate them ia under consideration. 
The Dairy ia under re-organiZation, which, when complete, will enable ua to work out eever:r.J. problema in con· 

nection with the industry like com~riaon of dilferent breeds. value of grading with European aires, valJ.e of silage 
towards keeping up continuoua milk aupply, and ialluencing the breeding eeaaon of bulfaloea, oauaea which 
alfect qualitY. and quantity of milk yiald amongst Indian cettle, the advantage of pasteurizing milk toward& improv· 
ing the retail tradt'll, and the effect upon the beoterial contont of the milk due to dilferent methods of milking, 
handling of the milk, etc. · · 

Implements. 
Studies as to the efficiency of varioDB foreign types md ploughs, harrows, eto., are in progress. Improve~enta 

of existing implements like Deccan' plough, country yoke, the combs, harrows, drilla and bullock boea have received 
considerable attention a.tfd valuable reaults obtained, but further work ia necesaary. 

V.-AGRICULTURE, KONKAN. 

(V. H. GoriKALLI~ M.A.) 

I.-A~ Farm . 

. Main Investigation. 
(a) Riu.-lhia farm is situated in the trap area of the Konkan Division. 
Rice ill the moat important orop under investigation. 
(}1-een manuring.-Experiments to find out how far the fertility of rice fields in the Konkan can be maintained 

and improved by green manuring have been started. In the Konkan, the aouth·wostem monsoon commencea early 
in June and rice eeed·bedB are sown at the end of May or early in June.. The seedlings are transplanted in July • 

. !he idea baa therefore been to iow green manure eeods on rioe fields at the end of May and plough down the orop for 
' manure before transplanting the fields with rice aeedlinga. 8an11 and DAaiMAa have been the green manure crops 
eeleoted. The soil of the Ali bag farm is sticky and the green manure oropa sown in the beginning of the monsooo 
anlfer fiom waterlogging and do not produce sufficient quantities of green matter. The resulta obtained at the farm 
are not aatiafactory. 

In the cue of lighter soils, however, Ba"" 10Wn for green manure at the end of May and ploughed down in July 
baa yielded good resulta. DAaincl&a whiob ia a very slow grower in the llrat two months of ita growth ia evidently 

. unanitable aa a green manuring crop to be sown hi May and ploughed down in July. 
Experiment& with both. Baflfl and DhaiflcluJ will, however, be continued to ueerta.in bow far they will be anitable 

for green manuring rice fields by sowing the aame at the end of May and ploughing down tho crop in July. 
There ia another method of green manuring rica fields which ia under investigation. 8111111 and Dhai,clatJ are 

sown in the rabi acaaon. DAairu:Aa is sown in September in the &tanding rice crop and 8an11 ia sown with tillage eoon 
after tho harvesting of rice crop. The green crops are ploughed down when in flower and the fiol_ds are transplanted 
with rice seedlings in the BUcceeding l:hari/ eeaaon. Experiments bave been atarted to teat th11 method of green 
manuring in the current year only and will be continued. 

TraJUplaiiling.-The present local practica ia to sow about lilbs; of paddy aoed for e'acb pfiJAa of aeed·bed :and 
to transplant about 6 g•fll~ of land with tbe eeedl~ga of one pntlia of seed-bed. Generally, •'!out 16 .-lhnga 
are transplanted in each hole, the boles themaelves bemg about If' to 12' apart both waya. Expenmonta bav:e boon 
atarted to find out the ·moat suitable number of eeedlings to be planted in each hole.: The ro~te show 4 1100dhnga at 
the best number. Single ·eeetlling transplanting baa failed. Th- experiments will be contmuod. 

. Manurial applicalicmi.-Experimenta bave been started to find out.wbether it will pay to B:PPIY to traoeplant.od 
paddy 20lbe. of nitrogen in the form of hone·meal, oil-cakes, &h ml!'nure, mowhra rofu~~e, noe hu.lla, pou~retto 
and urino-aartb. Bono-meal, fish manwe and oaator.oake have g1ven good results. Theae experuneota will be 
continued. 

J . 
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Bud Bdtdion.-Expttrimenta in IMlleoting ~by plant-to-plant aeleetion and the Japaoeae aalt water method 
have been ltarted. No dofinito n.aulta have yet been obtained. These oxperimenta will be continued. 

TAe lt•li11g of ~aridiu.-'l'ho luting of the ~r.oat common local varieties in comparison with tho well-known 
varieties obtained from Madraa and Nsgpur will be etarted with_ tho object of aaoortaioing their outtums and their 
auitability to thia Division. . 

.Rab.-The 1-raotice in the Konkan ia to bum aeed·beds with rob, viz., branches of trees and bushes, oowdung, 
grua, dry leaves, oto. With tho disappearance of jungle-. cultivators have felt the scarcity of rob materials. Expe· 
riments have therefore been started to ucertaio whether unbumt IMled·beda with tho application of oil cakes, fish 
manure, ammonium lllllphato or urine-earth will produce ae good rice aeedlinge ae IMled-beda bnmt with rab. The 
results obtained are eatwactory and the experiment• will be continued. 

(b) Groundnut.-The two varieties of groundnut-:-Small Japan and Spaniah-peanut-have bean tried on the 
Alibag farm and yielded good profits. :But the area available at the farm euitable for experiments in groundnut 
cultivation being limited, a small aub-station at :Bandhan hae been started where the problema regarding euitable 
variety of groundnut, distance of planting, manuring, and rotation will he investigated. 

(c) Tag ur Sana u 11 fibre crop.-In certain parte of the Konkan Division Banra or Tog ia cultivated for fibre. AI 
a. preliminary to extending the area under thia orop, the problema regarding the variety most euitable for fibre, ma-
nuring and rotation will be investigated. · 

Subsidiary Investigation. 

(a) Wol.-The planting of val by "Kuthi' or dihhling system in the standing rice orop will be investigated. 
At prellllnt, it ia only thelo-.-lyiog rice fields that are cropped in the rahi 118a80n with toal or any other pulse crop after 
rice ia harvested. 'I he high-lying rice fields, however, do not mature a rahi orop owing to insufficient moiatme, if 
they are sown with it after rice ia harvested. So, the system of dibbling toOl in the standing rice crop of high-lying 

• rice fields baa been tried and hae yielded good reeulta. The toOl so dibbled begins to grow before the rice crop ia 
harvested and comes to maturity before the moiature in the field begins to fail it. :By thia method it ia hoped to en
able cnltivatora to take on suitable high lying Ianda a rabi pulse orop in addition to the ltAari/ rice. The experiment 
will be continued. 

(b) CCJBIDr.-hperimenta will be made in dibbling castor also in the standing rice crop of high-lying Ianda with 
the object above referred to. 

(c) Onion.-This crop is cultivated ae an irrigated crop in the rabi season in certain parts of the Konkan.. With 
the object of ascertaining the profit a of onion onltivation and use of fish manure for the same, experiments were car
ried out. The results show that fish manure ia euitablo fo_r the crop and that profits pr acre aro over a hundred 
Rupees. 'l'beae experiments will be continued. 

(cl) ColloA • ....:Bourbon and :Buri varieties onltivated at the Alibag farm have not yielded satisfactory results. 
The eame will he tried at the newl1 started eub-station, with the object of ascertaining whether annual pruning and 
manuring as practiaed by an intelbgent land owner in the south of the Konkan will make cotton onltivation in the 
Konkan profitable. 

(e) E114ilage.-In the Konkan graaa begins to flower in September. Cultivators do not cut it at that time and 
allow it to seed. U giaaa ia cut in September, hay making ia not posaible, owing to rainy wea.ther. With the object 
of ascertaining whether ensilage can 1M, cheaply made by cutting grass in September and pitting it on high ground, 
an experiment was made last year with eucceaa. The experiment will be repeated thia year. 

II.-Ratfi(Jgin· Farm. 
The area of this farm will be plotted fot investigations similar to those described above and progress will be made

in equipping the Farm. The Ratnagiri farm ia typical of the laterite tract of the Konkan. 

II I.-District W ot"k. 
, .. 

(1) The distribution of ground-nut and other seeds will be undertaken. 
(2) Seta of improved ~arietiea of sugarcane from South Kanara will be introduced. 
(3) Agricultural shows' with demon~tiona will btl helped. 
(4) Co·operative work will he attended tO, as far as poaaible. 

VI.-AGRI<:tJLTURE, SIND. 

(GUL :MA.Honn ABDUB RE:mwi, Acting.) 

In accordance with the Government Resolution No. 5881, dated the 15th June 1913, R.D., the programme has 
been divided into the following heads :- · · . • 

(1) Work in progress. 
(2) New work. 
(3) Aims of the work in progress and of new work. 
(4) Results obtained since the eubmiaaion of the previous programme. 
(5) Direction in which it ia propOsed to continue the work during the coming year. 
(6) Maio and subsidiary linea of investigation. 

· 2. Before dealing with the above poiilta it seems desirable to remark that any elaborate experimental work or 
scientific investigation are out of place in the present state of cultivation in Sind where even the ordinary rulea of 
good cultivation are disregarded • 

. Agriculture here ia dependent on irrigation and the type of water supply greatly determines the type of onlti
vatlon. 

(1) W ot"k iR Progress. · 
Continuation of demonstration of-

(a) The value of crop rotation system with beraeem and pnl- as interyening rotatory crops. . 
(b) T4e value of Egyptian clover for fodder in Babi and of certain pulses as fodder in Kharif. 
(c) The onltivation of long eta pled cotton on an extended acaJe both on the Jamrao canal and in Upper trmd. 
(d) Practical district work: . 
(e) Shows and exhibition& 
(/) Agrionlt~ed\lelltion. 



(a) Establishment of a seed farm. 
(b) Fruit and vegetable gardening. 
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(2) New Work • . 
(c) Study of Bosi cultivation problem in Upper Sind. 
(d) Varietal, cultural and irrigational experiments with important rice varieties. 
!~t! 'lrial o_f various c~eap and effective methods of preserving seed potato for growth in the next season and 

obtammg a smtable rotat1on and profitable manuring for potato cultivation, 

\ 

(3) Aim8 of t1UJ work in progress. 
(a) Rotation of crops as understood in other countries is hardly known in Sind, Large tracts of occupied Janda 

are left bare fallo~ for a number of years every year. 'I he system apart from being wasteful serves in no way the 
purp~se of fallowmg, a~ the fields are left entirely untouched during the period of fallowing with the result that 
all kmds of bushes and Jungle grow over them. Even roots and stalks of previous crops are not removed. 

. 'Yith the increased demand for land on account of growing irrigational facilities and consequent influx of non· 
SmdhiB from the wngested parts of the neighbouring provinces, the advantage of the adoption of rotation system in 
cultivating the land intensively will be immense. 

' (b) The question of fodder supply for cattle is growing serious day by day. No special crops are grown for this 
purpose and the cattle are either left to pick up natural l!raBB on waste lands or are given a ve1y meagre allowance 
of grain straw if such _is available. The situation grows still worse in cold weather when the fodder gets generally 
scarce, 

The value of cultivation. of Berseem where irrigation water is available in cold weather and of certain Kharif 
pulses suitable for fodder and some Sorghum varieties capable of yielding 3-4 cuttings if sown in good time are there
fore demonstrated with a view to their being taken up by the cultivators. Beraeem provides 3-4 cuttings of excellent 
fodder and has further the advantage of keeping up the fertility of the soil, 

(c) The local cotton is a coarse variety with a short staple; it is proposed to replace this by long stapled 
American cotton which is of a finer va1iety and fetches better price. In has further a shorter growing period 
than the Sindhi and can even therefore b& grown on inundation canals. Its cultivation has paBSed all expt'rimen· 
tal stages and is now being grown extensively by cultivators on perenpial as well as on inundation canals. 

(d) SuccessfUl results of various e:lrperiments conducted on Government farms, and the superiority of improved 
implements such as Egyptian Plough, Norag or thresher and various water lifts over the indigenous ont>s, are brought 
home to cultivators by praqtically .demonstrating them on sub-stations and in district by village to village touring. 

(e) Agricultural ShGllS are another method of widely and easily advertisirtg the departmental work. These 
are being held in several agTieultural centres of the province,. 

(f) An Agricultural School has been opened at Mirpurkhas for trainng Zemindars' and cultivators' sons who 
are expected to apply the knowledge gained at the School in improving their own lauds. 

Aim8 of New Work. 
(a) The object of starting a seed farm is to raise locally seeds of certain imported crops of proved value and 

also other 'important seeds for distribution. ( 
(b) Good varieties of fruit trees and English vegetables are being tried on all fatms with a view to their being 

introduced into the Province. Large number of seedlings and cuttings are Rupplied to Zemindlll'R and garden 
. owners every year. 

(c) The local Bosi cultivation is carried on on the principle of dry farming. Lande are l1eavily watered by about 
September and the moisture kept up by repeated plougbings t·ill the wheat or oil seed crop is sown. This sowing is 
generally done in the beginning of November. 

TJw object of Department's experiment in Bosi cultivatiol!i~ I 
( i) to see the effect of hot weather ploughing before irrigati;g in September the land intended for boai 

cultivation ; 
(ii) the number of waterings and quantity of water required to produce the necessary moisture to raise a bum· 

per crop; 
(iii) comparieon of local system of drilling the seed with country drill with drilling the seed with American 

made drill, and instead of repeated applications of plough and heavy roller to make the dry mulch, 
barrows and clod crusher will be used, 

(d) Irrigation reqtrlrement of rices and other crops will be tested. Also transplanting of rice seedlings t:er.nll 
broadcasting the seed. The result of ploughing after rice is harvested, wil be compared with the rice plot not plough· 
ed after harvest. Effect of " Dubari " leguminous crop on the succeeding crop of rice will be noticed. 

(4) Results obtainecl.since the submission of the last programrM. 
(a) Cultivation of bereeem and American cotton has become so popular'tbat this y<'ar 160 maumh= 12,800iba. 

of the former have been ordered out for distribution in the coming Rabi. 40 tons of the latter have been distribut..d 
and about 4 000 acres of cotton are under cultivation at present. To deal with tbiR cotton produce 2 special ginning 
factories are' being constructed tbnt will buy up the produce at the quotation of the I..ivt~rpool market. 

(b) The result of village to village tou~g and of demo~tration on sub-stations is that thP usp of impr~ved im· 
plements and of superior seeds baa vastly mcreased. T~e mcreaaed demand for the fo~er has resulted m ~he 2 
firms spontaneously taking up the concern of manufactunng them. They are already makmg a very good ~usmeBB 
and are supplying the implements at the rates fixed by the Department. The latter are at present supphcd from 
the farms but the demand is more than the Rupply. 

(c) A large number of Agricultural Shows combined with claBSeB for zemindari produce have heen organised and 
are held with considerable eucceBB. 

These Shows justify their existence by the amount of interest they create among the hundreds and thousands 
of a\tending Zemindara and cultivators. 

(5) Direction_. in which it is proposed to continU6 the work. 
The efforts of the Department will be confined to the continuation of the work on hand and to the beginning of 

tl!e prol'osed new •·or)r referred to 11bovc. . 
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(6) Main and Subsidiary line~ of investigation. 
Inveati~ation into the methods of (a) preael'Ving seed potato (b) combating potato moth, (e) Boai cultivation 

problem and the like are all of equal im(IOrtance and therefore no distinction oan he made between main and auhst· 
diary lines. 

VII.-AGRICULTURAL CHEMISTRY. 

{HARoLD H. MANN, D.So.) 

Investigations of the first Importance. · 
1. TAe Rah 81Jolem of Riel eullure i1t Wutem 11ulia.-Tbe progress in the woik on this subject to,J911, and the 

"purp01!88 for which It was undertaken are explained at length in a ml'moir on the subject published from Pll!!a. Sinco 
that time coMiderahle progreM baa been made with the investigation,-espeeially in connection with tracing the ""nllt'tl of the beneficial effect of the rob treatment to the ohahge whiclr it induces in the physical character and in the 
biological character of the soiL The methods of obtaining the same results by heatin!l independently of the use 
of rab material, by the use of ashes with and without heating of the soil, by the use of other methods of altering the 
physical condition of the land, are all being investigated,-while the effect of the rab treatment and its accom· 
paniments on the varioua classes c.f bacteria in tbe soil is being undertaken. The object of this work is, in the end, 
to devise a substitute for the pre1.10nt nry wasteful rab syatem, and, in the alternative, to find a more economical 
method of carrying out tho rab proee~a. • 

. 2. The wmlilut1tl.! of Be~l Vine Leaf, and llleir oorialiou, togtlller vnth a 1tudy of llle Comrnereinl bltarhing of the 
Btld J"ine Leaf.-Tbe Betel Vine is the most important garden crop in India, and very little study bas been given 
to it hitherto. I have hence considered that the question of the improvement of this cultivation, and of the after 
treatment of the leaf, is worthy of extended investigation. The object is to improve the methods of coltivation and 
of preparation in vogue, and produce a higher quality leaf. . 

A first memoir is now in the press on this subject, but the work is still going on vigorously. The connection of 
the high development of ell80ntial oil with high quality is now proved, and the step now being chlefty worked at is 
1\ow to secure that the leaf gathered shall contain the maximum of essential oil, and how the after treatment shall 
increase it to the greatest extent. For the present position I would rcfe:r to the memoir which will, I expect, he out 
before the meeting of the Board of Agriculture. 

3. Tile ,1:/all Lancl8 of (lie lrrigalioo Area.t of llle Bombay Prtlideney (ezcluding Sind).-Some time ago a Bulletin 
was issued describing the Salt Lands of the Nira Valley, their charac"'riatics, and their difficulties,-and it is evident 
that the black soil areas, when they develop salt, have their own problems. The actual problem is, of course, with 
the very large extension of irrigation canals in our black soil areas, to ascertain how far the development of salt land 
and barrenneas can be prevented and cured. The position of this work, now, is chiefly to see how far the drainage 
methods recommended in the Bulletin above referred to are applicable and can be applied on a large scale. This is 
being and to be carried out in conjunction with the IrrigatioQ Department. 

4. Tile eompo8itiOR of well tDtJterl i1t llle lrap area~, ;,. 111e for irrigatioo, and tlleir variatioo.-The whole question 
of well waters, and their composition is of great importance 1n the trap areas, where much of the soil is continually 
spoiled by the use of unsuitable water for irrigation. Hence, over and above a generalsUI'V~ of well waters, certain 
places have been selected where monthly analyses of water from certain wells have now been carried out for some 
years. Their variations have thus been ci01.10Iy studied, and some results as to the causes of these variations made 
out. A paper on this subject is practically ready for publication. 

5. Que111ion1 relating to mill: npplyand Gllee manufatlurt.-These inquiries are the direct continuation of the 
inquiries originally commenced by Mr. Meggitt when here on the variation in the composition of the milk of Indian 
cows aud buffaloes. Two memoirs have been published on the subject, and now the following questions are especially 
under inquiry,-the character of the proteid& of buffalo milk ; the manner of keeping buffaloes and ita effect on the 
milk : the production of gllee and its improvement. A more complete knowledge of these and n:any other questions 
seems very urgently needed where the chief milk supply is from bufioloea. 

Investigations of smaller importance at present. 
1. Tile l!l'alure, Pf'01-U'Iitl and more vnde Ulllillalion of Saffiov:er 0.1.-Saftlower is one of the princi~ dry land 

crops in the driest areas of the Deecan. The oil seems to be capable of mnch wider utilisation than 1t has hither· 
to had, as it is one of the best of the drying oils. Very considerable enquiries have been made into the boiling of 
samower oil. both alone and mixed with linseed oil. The resnltsvhich seem to indicate much promii.IO for this as a 
drying oil will shortly be published. , ·." 

2. The de~or~lioo of eottma sud 111 a 1ouru of oil to lie,.· 1tortd vrrdtr lrrdia" ccr;diticrtl!.-'1 his "as a q..l.esticn. 
rising out of difficulties in a large factory. Cotton seed rapidly deteriorates when stoJ(d at a bi@h temJexature, tl.e 
oil losing very much more than it ought on refining. This can rrobably l:e 1r.et by vuy ca1eful d1ying l:efcre ~torsge, 
-and it is hoped to publish a short paper on the subject very shortly. 

3. Various other problems in connection with the developing oil-pressing industry of Westem India, such as the 
rapid deterioration of the camel-hair cloth nsed in pressing, and so on,-most of which problema have been brought to 
my notice by the owners of mills. . · 

4. The acid secretion fr~m growing gram (Ciur arietinum) plania. This is almost entirely malic acid, as we 
have shown here, and bas possibilities of commercial developmf'nt as a source of that acid. 

Over and above these things, there are always a number of minor investigatidns going on in. my labo1atory 
mostly for the solution of problems brought to my notice by some members of the agricultural pu~ 

Main lines of work are-

VIII.-ECONOMIC BOTANY. 

(W. BURNs, B.Sc.) 
(Item~ in ilaliu are fielD toor.b.} 

WoRK ON FRUITs. 

/ (l) Tile ECOMmic Bolanid,IAe Curator, B111~ein Oarde1t (P. 0. JD~1at) and a OradtUJie FWdmon (8. H. Prayag, 
B. A g. ).-Study of the varieties, propagation, cnlture, packing, and canning of th11 mango. 

(2) Auilllanl Ecooomic Bolanid (H. P. Paranjpye, B., A.).-Study of the effects of various stocks on all 
the citrus varietiea locally grown, testing of different manurea for citrus t~ea. 
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{J) Gratlvau I'Wtlma•, (L. B. kvrtart~i, L. A11.) -Colll'Otion, prop&g.tion, and croaaing of plants with a view 
to the production of a seedless· guava. 

( 4) Gradvate l'ieldma• (L. B. K vll:ami, L • .A g. ).-Breeding of p&p&ya with the view of producing a race with 
. large sweet fruita and alalge proportion of female trees. 

{ 6) EtOfiOfllic Bota•ul anti.Awtan& ECIYIIOfltic Botanul (Q .B. PaltliGilfltafl, B.Sc.).--ciusification of the 
local grape varieties. Improvement of local cultural methc.da of grapes. 

(6) .Awlatd Profeuor of Botany (H. M. CMbber, M • .A.).-Investigation of the phenomena of seedlessnc.; 
with a view to the production of seedless varieties. 

Subsidiary linea of work are :-

( 7) .Awtant Ec()ft(lfllic Bota11ul (Q. B. Palwardllan, B. Bc.).-(1) Testing of various apn.ya for preventing 
attack of Virochola isocrat.ee on pomegranates. • . 

(8) Graduate Fieldmata (L. B. Kvll:arni, L • .Ag.).-(2) Experunental pre68ing of figs to eee if the local fruit 
can be ).l6ckcd commercially in tbiB way : Cltullifiealiotl of local jig11. . 

{9) Curalor of B0811eiA GardeA (P·Q. Jo.tAi) and .Aui&latd Economie Bolanilll (Q. B. Patwartllta11, B.Bc.) 
-(3) Classification of plantain varieties. 

Main lines of work ~re
Work on Plant Diaeasu. 

(1) ECORomic Botanul and .A11mlonl Eetmomic Botataul (Q. B. PalwartlAata, B.Sc.).-Populadsatic.n of Bor
deaux spraying for grape vine Iuildew in collaboration with district staff. 

(2) .A~slont Profu•or of Mycology (8. L • .Afruar, B • .A.).-St~dy of Rllizodonia in all plants in which 
It occurs. . · 

(3) .Aui&tanl Mycologu& (Q, 8. Kvll:arni, L • .Ag.).-Populari&ation of Bordeaux spn.ying for "Koleroga" 
disease of betelnuts in collaboration with district ataff, and atudy of the distribution of the diaeaae. 

(4) .Asmtan& Mycologi&l (Q. 8; Kulkarni, L • .Ag:).-Biu.dy of a Fomu ita Svpori Palm11. . 
(6) .A&IIi&tanl Mycologilll (Q, B. Kulkarni, L • .Ag.).-To make observation& on the smut of augarcane; to 

continue and complete the study of the distribution of the red rot of sugarcane. 
(6) Ecmunnic Botaniri and Graduate Fieldmota (8. H. Prayag, B • .Ag.).-To continue and complete a re&e&reh 

· on the malformation of the mango inflorescence with a view to finding a remedy for the di&eaae. 
Subsidiary lines of work are ~ 

(1) .A&sutam Profum of Myeology (8. L • .Afrelwr, B . .A.).-The study of castor rust. 
(2) .ABIIialat~l Profeuor of Mycology (8. L • .Ajrel:ar, B • .A.J.-Tbe study of Cephalosporium and Glmsporium 

diseases of Papaya fruit. • ' 
(3) .Aui&tanl J[ycologi81 (Q, 8. Kullwrni, L • .Ag ).-The o~rvationa of smuts of Jowar and Bajri.· 
(4) .A&mlonl Mycologi&l (Q. 8. Kulkarni, L • .Ag.).-The atudy of Haplophmgmium ponderosum and 

Aecidium esculentum on Acacia species. 
- (6) .AUi&tanl Profu801' of Mycology (8. L • .Afrel:ar, B . .A.).-The study of a Uredine on Jasminum o11icinale 

and JaljJilinum malabaricum. 
(6) Curalor of B08/Iein Oardm (P. Q, Jo.tlli).-Investigation of local methoda of coconut culture with a view 

to their improvement •• 

Work on FOdders. 
Main line of work-

(1) .A&mtanl Ecmunnic Botanut (R. K. 'BAile) anti Graduate Fieldman (L. B. Kulkarni, L • .Ag.).-To con· 
tinue testing wild fodder plants especially with a vi~w to :renovating common Ianda 11itb more 
valuable and drought resisting species. 

· Work on Rice. -
Alain lines of work-
. (1) .Aui&tam Ecmunnic BotaAul · (R. K. BAile).-To continue the study of rice varieties grown in pure 

line cultu.res. 
(2) .Auirionl Economic Bota•id (R. K. BAide).-To examine the effect of different environments on variet&l 

characters. · 
(3) .A11mtanl Ecmunnic BotanUI (B •. K. ·BAide).-To study the effects of artificial hybridisation. 

Otlrer work. 
Subsidiary lines only-
. (1) Graduate Ficldme• (L. B. Kulkarni, L • .A g.) and (8. II_. Prayog, B • .Ag.).-To continue the observationa 

· on hedge plants. 
(2) .Aui&tam Profeuor of Botany (0. J[. Cltibber, M • .A.).-To observe field conditiona of the pollination 

of castor and Jowar. . -
(3) ECORomic BotanU..-To complete the claaaification of the Jowara of the Presidency. 
(4) .Awtanl Economic Botani11l (B. K. Bltide).-To make and classify a 'ollcction cf 1f((da and 11e~d 

seed&. 

TeaChing •. · 
6fain linea of work are :-

(1) Economic BotanUI and Au ttDO.Aui&lonl Pro/euorii.-Teaching of lat., 2nd and 3td yearCollt>ge etudcnta. 
(2) .Aui&tanl ProfuiOrll, one Qradua&e J'iddmoa.-Teacbing of Short Courae students. 
(3) Tile .Am11tam Ecmunnic Botaniltt, aad 11 Oratlua~ Ficltlmm.-Teaching of special horticultural students. 

Subsidiary :-
(1) Tile .Am•tanl Econtimie B!ia11i111. and I Graduate Fiddme~~.-Teaching of fllali.. 
(2) Tile .A118utanl EtOJWmie Bota•IIIJ, anti ! Graduate l'ieltlmn.-.!Rsistance in tc.-aching of vernacular 

school boys. · 
(3) Economic B"tanut.-LC.S. courae. ~ 

]Jclow ill Jivei! a:a ~count of the ,;..Ofk done Pince the eub~IID of last rroqamJDe. 
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" 1. J'ruiY.-Sinoe the last programme was submitted (to the Board of Agriculture, in Novembe~ 1911) delinite 
resul~ ba ve been attained ,.. to the best methods of grafting and budding the mango, renovation of neglected 
mango plantatioll•, geneml t~tment of mango .Plantati~M! an~ paokin~ and transpon of ~ngo frui~ and ~io~ 
The oompar..tive value of vanoll:" atooks for ~true vanet1es. 18. beoonung apparent. Croasmg o~ mang_o -o:anettea · 
and oitru• varieties hM eo far failed. Colleottoll8 and deaortpttollB of mango, guava, and planta10 Yanettea have 
been m"Uio. U<10ful fao~ have been eolleoted aa to the germination of papaya seeds, the proportion of bearing 
trees and tho oomp:uative value of the Ceylon and the local papaya, and the elleot of thinning papaya huita. 
Improvemen~ of the local methods of grape culture have resulted in exoelleo' fruita in the aeeond year from 
planting. 

Manurial experiments en grapea aod oitrua haYe been begun. 
2. Dilet~~u.-Sinoe the submission of the last programme the following results have been achieved :-(1) 

Spraying with Bordeaux mixtllte plua soap baa reduced the number of mildewed bnnohea in vineyards from 68·8 to 
9·7 per cent. The prooeaa of aprayiog ia now being taken up by the growers. Castor rust has been described and 
gonoioation of i~ sporea tested. The p-.paya disease was shown to be associated with a Glmsporium. The general 
relation between the telonto and lll(lidiul forma of Cystopaora olea w.wt established. The smuts of jowar and bajri 
hue been olosely investigated and it seems likely that the species will have to be rooonaidored. Tho survey of the 
amae alfcoted by red·rot of sugarcane has boon nearly eomplet.ed. The introduction with Jlooccas cf diaeaae-free 
canes h!'• been O.lrried out. Tue eonidial stage of the loaf oar disoaso of JOV!fW (Solerospom graminioola) has been 
diaoonred. Tile "'likka" tlisease of gronnd-nut has practically disappeared. The study of the progeny of selooted 
Tur plan~ for wilt J'OIIi.•tanoo baa been eontinued and numBl'ical resul~ obtained. Expe~imen~ with rust resistant 
wheatR have been abandonOO. One year' a e~perimenta in spraying Betelnut pal018 for Koleroga (PAyloplltAorG 
omnit>ora var. .llrecae, Coleman) have been suoccasfully eonoluded. A large number of faot.s have been collooted 
JTgarding a DJS)format.ion of the mango inflorescence, and the morvhology, physiology and anatomy of normal and 
abnorm..l inftoresoencu atudied. . · ; 

.lllntormaliliu of platat structure han been studied and described. -
.B!ai'nocladium corlicolum on mangO blanches was studied and ita association wtth a ooocid insect proved . 
.Mi«dlaMoru.-Sioce last ropon abont fony wild fodder plants and several foreign onltivated ones have been 

tested,.. to growth, seeding, drought reeiatanoe and results have been obtained on these points; Seeds were collect
ed anrl green manuring experiments made with BuhtmiG IJCtlleala. It proved too-slow growing for rice manllriog. 
JlcaciG ara/JU:G and .llcaciG farnuiaM hne proved the best irrigated and non-irrigated hedge plants if properly 
pruned. An exhanstive study of the. morphology, anatomy and cultivation of Piper betle has been made •• 
Tarpa bispioosa has been introduced and grown in tanks for thia Presidency. _ 

Many other plants of economic nine have been. introduced and grown onder observation. 
The study of the rice nrieties of the Presidency hM shown that many so-called early and late varieties have 

changed their characters or are not correctly so termed. Accurate notes and measurements have been taken on 
ohamotera to oo nsed for olassifioation. The prodnotion from a red grain of panicles containing white seed has 
been proved. 

Dlm'ln•tnt:on• ani lootnre.J ohiefty on fruit oultnre and plant di.Jeasea h~~ove been given. Many tours have 
boon made to act" vise, on the spot, landholders who applied for guidance. 

Testing of seeds of oultivated plants from a large number of villages has been carried out to obtain facta as to 
the quallty of ~hP SP"i nsed in staple crops. Collection and testing of weed seeds has been carried out. Teaching 
of F. Ag., S. Ag., & B. Ag., and Shon Course students, Pupil fieldmen, Malis, Vemaonlar School boys, and special 
atnden~ has been carried on. 

IX.-VETERINARY. 

(K.. liEWLET'l', M.R.C.V.S.) 

(a) Veterinary OoUege. 
The progr~mme of work at this College dllriog the year 1914-15 will oonsist of ednoational work in the 

College, professional work in the Bai Sakerbai Hospital and diagnostic work in the Laboratory. In addition to 
this the Princip.ll will contione to oontrol the Glanders and Farcy Department and act ·aa Practitioner undel' 
the Glanrlers and Faroy Act for the City of Bombay and Bandra. - . -

2. Investigation worlt is not carried on in this College pending the appointment of the Pathologist and the 
oonstrnotion of the new contagious diaeaae hospital and laboratory. . . · 

{LIEUTENANT-COLONEL H. M. MAxwELL, F.R.C.V.S.) 

(b) Superintendent, Civil Veterinary Department. 
The onrrent year (1913-14) being the last of the five ye~r.1 for which th., Boheme fur the develop:nent of the 

Subordin!l.te Civil Vet-3rin"ry Dsputment was nnotioned by Government, reco:nmend!l.tion• for-further exp:t.DSion, 
to extend ovn a further five years, have been submitted to Government. 

2. Great diflicnlty being experienced owing to shonage of men it ~ been anggested to raise the present cadre 
of 67 to 100, by the end of the 6th year. 

3. Suggestions for improved pay and promotion in the junior ranks have been pot forward. 
4. In order that a dispens"ry may not be closed when the Veterinary Assistant in ohvge goes on tour in coo. 

nection with out-breaks of contagious diseases, it has boon found necesssry th!l.t eV9l'Y dispennry should ha.ve a 
Compounder. The question of how best to get these men trained is to be considerei. 

6. I would propose that each year ooe Inspector be sent to Bareilly to undergo a three months' course in ele· 
mentary MicrottCOpy and B-'Cteriologioul work. Thia could be done in the months of Jnly, Au,aust and September 
when but little touring is done. 

6. To consider whether preventive inoculation against Anthrax, Septic111mia Hmmorrh"fPca and Black Quarter 
ahould not now be introduced nndn the direct anperviaioo of the Superintendent, Deputy Superintendent or Divi· 
eiona11nspectora. -

'7. Inspectors to be iostmcted to extend their inspootion into ali villages &erved by a dispensary so t.haG they may 
become personally aequainted with the people and be able to report from their own observations the value of the
work done by the Veterinary Assistant. Too much inspection work is done, and reports made from book entries 
alone. .\. -

R Improvement of cattle-breeding. 
9. Improvement of horse-breeding. 
10. Storage off odder. 



6.-MADRAS. 

~.-BRIEF SUMMARY OF WORK IN THE PRESIDENCY. 

(D. T. CHADWICK, M.A., I.C.S., Director of Agriculture.) 

District Work. 
Main Linu-Work in progresa-(1) The economicallramplalllalion of pJddy.-This system is now being tried 

to a greater or less extent in most districts. It is now adopted over several thousands of acree and as it is l'rofitable 
ite adoption will be further advocated. 

(2) The cullitJafion of green manure crop8 on wd lands.-This practice is also spreading. Green manure seeds are 
bein~ grown for the Department under contract to meet expeoted increased demand, 

(3) The spread of pure and improt~ttl straim of cotton in Tinmoolly, Bellarg and Kurnool tlislrici8.-The results in 
Tinnevelly therefrom have already been noticed. Consid.erable progress was made last year in Kurnool. Over 
130,000 lbs. of seed were sold. Efforts are being made to induce villagers in Tinnevelly to take steps to ensure the 
continuance of a pure seed supply. 

(4) The i.ntroduction of better canes and improved methods of making jaggery into the West Coast districts. 
(5) The use of the drill and harrow for cultivation purposes in Tinnevelly. 
Work on all these is bearing fruit in the districts. The rate of progress in all district. is not equal owing to looal 

conditions and lack of stalf, eto. In the following main line of work progress in the districts is not so rapid. 
(6) The use of green manure croP" plus phosphate as a manurialaubstitute for the old. village earth in t.he delta 

. of the Kistna. 
{7) Checkin~ the evil practices of mi~g cotton of different grades, of not picking Cambodia cotton olean, of 

neglecting rotations when dealing with groundnut. The prospect of immediate profit& proves too alluring and 
enoou,rages improvident practice. 

(8) The use of the deep soil plough on black cotton soils. \ -
Mea.mre.'i against Diseaae.-Wlierf! the area infected is emall, these are done by the Department, where large, 

either by the district staff or. by a special staff under advice from the Department. ' · 1 

{9) The palmyra bud rot in Godiva.ri and Kistna.. The area infected in Kistna. is lcSB than previously but the 
disease is still sever~ in Godii vari. 

(10) The operations against Mahali have been entirely succeSBful. Some ryots have enquired about buying 
spraying machines for their own use. 

{11) Some cocoanuts in Malabar are suff'ering from the GOdiva.ri palm disease. The area infooted is not yet 
accurately known, but it is not expected to be very large. 

· {12) The Entomological field staff a.re in the villages at work ugein.st the Deccan gr&SShopper. · 
Subsidiary lines of work comprise--(! do not attempt to give them in detail)

(1) Tht> sale of selected paddy seed and varieties of. cane ~nd groundnut. 
(2) Cultivation of onions from seed. 
(3) Cultivation of ra.gi on ridge a.nd furrow. 

' (4) A cattle survey has been made by Mr. H. C. Sampson and the papers are before the Government. 

TEACHING. 

A revised syllabus has been drawn up with a. view to making the cQurse at Coimbatore more practical in the 
earlier stages and permitting a larger attendance a,t the college. It is proposed to ssk the opiuion of the Board of 
Agriculture thereo11. 

RESEARCH. 
The several officem have submitted their programmes. A very important line of work is that outlined by Mr. 

Ha.rri9on. Green-manuring for paddy is being advocated in the districts a.nd it is cssent·ial that more be known of 
its action in different soils. 

The Sugarcane-breeding Station has been opened and Dr. Barber has succeeded in raising a large number of 
seedlings which are being examined in detail. 

H.-AGRICULTURE, NORTHERN DIVI~ION. 

(G. R. HILSON, B.So.) 

Hagari Agricu'Uural Station. 

Dry Area. 
Main Line!-lVork in progresB.-Th? ma.~n line C?f work, vi~, the improvement of the throe main bla.ck soil crops 

of the district, cotton, sorghum and Italian millet, will be contmned. · _ 
So far, most progress has been made towards the objoo~ a.im~ at in t~e case of the first-nsmed crop, and a atrain 

ha.s been obtained whiol> is an advance on t.he local cotton m pomt of whtteness, softneRII,length and J>l"l'I!Cn!age. (h,Y 
21 per cent.) of l.iOt, and which is a fair yielder, though neither in thio respect nor in strength of lint IP tL 
very different from tha local cotton. • 

.Ail regards the grain crops sufficient time ha.s not elapsed to permit a decision to be arrived a.t 1111 to wh<'lhcr 
the selections already made a.re an improvement or not, . 

Sub8idiary Lima-( a) Work in progrus.-The following. subsidiary lines of work will be continued : (I) M~nurtal 
cxperimonts with cattle manure sheep manure and magne&mm sulphate. These experiments were start.<lll wttl> tho 
object of testing the effect of th~ manures when applied directly to the cotton' and sorg~um crops, but ~t yoar an 
alteration was made in the arrangement of the plots in th ca.se of tho first two m~nuros m order to oht.am com par~· 
tive data for their effect when applied directly and indirec!ly, i.e., ~hroug~ a gr~m crop f;o cotton. (2) The col~d 
nuous cultivation of Itr lian millet on the s~m~e plot. Tl18 experiment 18 ~evised ~ di8Cov~r whclhrr tho ~" 
of this crop when grown in this way will decrease and, if so, why. (3) Rotation espertmcnts wtth cotton, sorg om • 
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IU.lirut millet and Bengal-gram. ·These were started last year and are devised to toat wbetber the local rotation 
would not benefit by tho introduction of a pure lcgumiuoua crop, and to obl.jlln definite comparative data for tho 
yields of theao crope wbon grown pure and when grown mixod aooording to local praotioe. _ 

(b) Ntw wort.-(4) A cnltivati~n expor~o~t with gr';'undn~t an~ ~talian millet s~wn mixed to toat '!~e~bor 
the mixture will prove Batiafaotory m th111 d111tnct, tho obJect bemg, if 1t provos eo, to mtroduee the practwe mto 
th dilltriot aa the cultivation of tho former crop ia spr~g rapidly to tho detriment of the f'lOA under graiJ;l crepe. 
(6) Tho collection of specimeua and seed, and the sowmg of small plots, of the local gr8B808 111 order to obtain some 
definite information about them. . 

Those two blat lines of work will he begun this year. 
1 - ~ . ; j 

Gar/len. 

Maifl Lint-War~ ia fJ'OfJTtu.-T)le following_lin~ of wor~ started.last year will be oonti~ued: .(I) The 
improvement of the ragi crop by selection : (2) cultivation oxporwents With th.la orop to test t~o ridge method of 
planting against planting on tho flat and to discover what ia tho host oeed rate to adopt for aowmg seed beds; (3) 
tho Barno •• (2) but with onions instead of ragi; (4) tho improv~mon~ of tho chilly crop by selection. · 

Bub.tidiary Linu-{a) Jl"or~ i" fJ'O(JTtu.-A cnltivation experiment to compare tho single planting of ohill1 
seedllnga with double plan~ng. (2) A. manurial exporimen~ with auper·phosphate to toat tho effect .of tho appli
cation to garden crope of th111 manure With green manure ag8lDBt green manure alone. (3) Tho companson of differ
ent leguminoua orope es green manures. (4) Tho comparison of difforont varieties of augarcano. . 

The following work will be begun this year. 
(b) New wor~.-(5) An experiment with groundnut and ragi similar to that to he tried in tho dry area with 

groundnut and Italian millet. . .. -

Tlle Uncultivated Area. 

This area is now fnirly well covered with vegetation and the work of gradually improving it will be continued. 

Sheep. 

Maifl Lit~U-rJI"or~ in progru11.-A small flock hill! been got togetheJ:! and ia grazed in tho above area. An 
attempli will he made to establish a black-faced white wooled breed and at the same time an endeavour will he 
made to improve the wool bearing qualities ofthe breed by selection, the final object being to raise both the quality 
and the quantity of. ":ool produced in tho diatrict. The flock is small but so far promising. -

N andyal Agrictiltural Station. 

Main Linu-Work in progru8!-The main line of work, viz., tho improvement of the cotton and sorghum cropa 
which are the two main black soil crops in this district, will be continued. As at Hagari most progress has been made 
with the former crop. The remarks made above with regard to this crop apply here except that the increase in per
centage ia just double that obtained at Hagari. i.e., a strain giving 3.0 per cent. of lint to iappflll has been obtained. 

The remarks made above with regard to the grain crop apply without exception. 
Bubaidiary Line11.-(a) Jl"or~ in fJ'OgrUII.-The following aubeidiary lines of work will he continued. (I) Manll" 

rial experiments with cattle and .sheep manure as at Hagari. (2) A cultivation experiment with cotton and horse• 
gram de-rised to test the yield of the former when grown mixed with the latter as is done locally, as compared 
with ita yield when grown pore and also to test whether tho horsegram has ii.ny effect on the succeeding sorghum 
orol!. (3) Rotation experiments with cotton, sorghum, :Bengal gram and indigo to test the following rotations 
agamst one another-cotton and sorghum cotton, sorghum and Bengal gram ; and cotton sorghum and indigo. This 
is the old " Indigo as green manure " experiment altered~ form. 

Samalkota Agricultural StatiOn. 

WET LAND.· 

Main Line/1-(a) Work in progreea:--The following main lines of work will be continue<!: (I) The improvement 
of the paddy crop by selection. (2) The testing of varie.tiea of paddy obtained from the districts of Kistna, Gnntiir 
and Godavari (3) Cultivation experiments with this ~op to discover (a) the optimum aeed·rato to adopt in sow
ing eeed beds, (b) the best age at which to transplant, (c) tho bt"st spacing to adopt in planting, attention being paid 
to the quality of the land, (d) whether it is better to cultivate the land in the dry season or to leave it uncnltivated. 
(4) Manurial experiments to compare (a) a complete manuring against the same manuring with an addition of paddy 
straw, (b) the application of castor cake alone agaiuat ita application combined with a potaasic and a phosphoric 
manure, (c) as (b) but with green manure in the place of castor-cake, (d) the three green manures, sesbania, 
sunnhemp and teega pesalu (Ph011€0lu11 mungo var) with one another. 

As regards selection work the only result obtained so far is that it has been found that cross fertilisation in paddy 
takes place and has to he guarded against, but that if suflicient space is left between each plot this will not be a 
difficult matter. The resulte <1btained from the cultivation experiments show that the local seed-rate is excessive, 
that single pl~nting is. more economical t~an planting two seedlings per hole, and point to the conclusions that it 
appears to be 1mmatcnal whether the seedlings are 25 or 45 days old provided they are planted at the proper season, 
and that cnltivation of the soil in the dry season causes a reduction of yield. A1 regards tho manurial experi
ments the resnlts obtained show that sulphate of-potash and sulphate of ammonia are not economical manures 
for this crop and that the m,?St sat.isfactory manuring for the crop appears to he an organic mJ!nure auch as castor
cake or greed manure combined With a phosphoric manure such as superphosphate. 

(5) Ridge-planting of sugarcane. (6) Manurial experiments with -cattle manure and different oil-cakes. (7) 
The testing of dillerent varieties of sugarcane. · 

~tivation experi~ents wi~b this crop have shown that planting on the flat gives the most satisfactory results 
on th111 land and manurial exponmenta have shown that chemical manures are not economical. 

(b) !ftw W or~.-The cJI:ainage experiment which has so far been under tentative trial will be extended and taken 
up dPfimtely. Two plots will be laid out both of which will be surrounded by a trench, water will be supplied to the 
plot~ over ~be trench but in the case of one plot as long an interval as possible will be allowed to pass between 
ea_ch watenng and in t~e c~e of the other only short interval of two or three days will he allowed during which there 
will be no wate! standing m the field and the soil will not be allowed to crack. The first plot will be divided intn 
two, one half Will be left unmanu}ed and the other will receive an application of 3,000 lba. of green manure and 1 
ewt. of superphosphate ; the other plot will recl'ive a similar manuring • 

. S~1bBidiary Lint&-( a) Work in prognM.-The maintenance of a stock of different kinds of u110ful cane for dia
tr~buhop to other centres when needed. 

N 
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(b) lvt~t~ tDOr.I:.-The following work will be bogun tbis year :-

. (l) :t"he .testing. of diJJeyent vqtics of padd~ pl~nted tn ~ugust-~eptember with the object of discovering one 
wh1c~ _will y1old ~~tlsf!l"'to~y when planted ~t t~l8 t1me. Th1a expenmont has been devised with roferenoe to the 
oond!tlona prevailing 1D KJStna and Guntur dJStncts where most of the land is single crop land and where it is the 
custom to grow snnnhemp after the paddy Qrcp for fodder. The object of the experiment is to sec whether a green 
manur11 crop could not be grown before the paddy orop. , 

(!!) An exp.eriment to discover whether it would not be possible to grow a short term po.ddy first at tho break 
of the monsoon matea~ of a l~ng t'erm paddy as is done at present and follow this with a longer term crop which would 

, be ready f?r ho.rvest 1D April. This is an o.Ite~native to the experiment which is being tried of planting the short 
torl!l p&4dies a month earber.tho.n usual and wh1ch ~as not yet yielded any so.tiafaotory results and which will be given 
up if thiS year's ro&lllts aro Similar. ' 

AtUilwpalk Agricultural Station, 

(Station now bet'ng opened.) 

Main Line8-(a) New work.-;-Beleotion work in paddy, ragi and sszya (P. typlloidetun) and testing of varletie1 
of these crops and of augarcan(l w1ll be be~n. • _ 

Sirve'Z Agricultural· Station. 

(Land for it only recently &elected.)· 

Main Line&-(a) New tDOrk.-(1) The economioo.l conversion into wet Ianda of light dry soils similar to tbose 
commanded by the proposed Velgode Irrigo.tion Project. 

(2) A system of choo.p manuring for such wet Ianda suited to t)le peculiar loco.l conditions. 

District Work • 

. · Main Linea.-(a) Work in progresa.,--{1) Cotton iinprovemont work in the districts of Boilary and Kumool will 
be continued on the same linea as before. In both districts the work ho.s resulted in an inoreaaod demand for white 
cotton and higher pricoa are given ~or cotton which is known to be the produce of aced obtained from Hagari and 
Nandyal farms. . ... · . · 

(2) The work of demonstrating the usc of an economical manurial substitute for old villago earth will bo oonti· 
nued in Guntlir district. The ryots are tentatively trying this substitute in tho adjoining dolt& of Kistna district, 

(3) Green manure work will be continued in the districts of Godavari, Kistna and Chittoor and will bo extended 
nto the neighbouring districts to t~eso. 

( 4) Single planting of paddy will continue to be advocated wherever officers of the Department are working and 
paddy is growu. This is being adopted in different places. 

(5) The introduction of Cambodia cotton into the Ciroars will be continued and in Godavari district row planting 
f sugaroane will continue to bo advocated. 

(b) New work.-Endeavour to check the bad practiee of cultivating groundnuta repeatedly on the same land. 
Subsidiary Linea.-Ad~ce so far as possible on questions brought to notice by ryota. 

III.-AGRICULTURE, SOUTHERN DIVISION. 

(K. RAM SASTRULtr; Acting.) 

General. 

· 'I he work in the Southern Division consists of the management of tho four agricultural stations at Palur, lllan· 
ganallur, Koilpatti and Taliparamba, controlling the work outside tho stations such as the cotton improvement work 
in Tinnevolly district, green manure work in Periyar Delta and single planting or economic planting of paddy in tho 
east and west coasts of the division. All this work is at present being managed by ono Deputy Director of Agricul· 
ture, assisted by an Assistant Director. ''lhe work of tho latter chiofly consists of .visiting big miraadar1 or la.nd· 

1 holders and givmg them advice on agricultura.l matters. Ho also acta for tho Deputy Director of Agriculture when 
the latter happens to be either on leavo or on other duty. At times he will bo in charge of tho green manure seed 
supply or any other misoella.noous work wherein the Deputy Director requires assistance. • , . 

District Wt?"k• 
fl'ha tnain linea of work-( a) In progress-(l) -cotton improvement tDOri in tha Tinne~~elly di8trici.-This work is 

in connection with the indigenous cottons. Both Karunganni and Uppam are being tried. As Karunganni cotton 
oilers better scope for inlprovemont than tho other variety tho selection and improvement work is mainly dono on 
Karunganni. 'lho work on tho farm consists in tho so~oc~ion of individual plants of good s~rains, Sf?Wing those 
selections on a larger scale for the second year and contmumg the same on a greater soalo durmg the thn-d yoar and 
finally putting them on to apocio.l aeod farms in oases in which thoy havo maintained thoir oha.raotol'istioa, By this 
moans some atrains.of pure Kurunga.n~i of very goo~ qu~lity havo boon o~ta~od. One of th~so now grown on fi.old 
scale continues to g1ve 28 per cent. of lint to seed wh1ch 1s well ab~ve tho d1stnot ayoroge. It 18 ~lao of good q~a.l1ty. 
Pure Karnnganni seed is raised by ryot&'bn soed farms under contract and sold m numerous vdlago dep6ts 10 the 
next aea.aon. In order to extend this work of distribution to other centres an attempt is being mado to induce tho 
ryota of villages where pure sood_ha.s boon distributed in the past to take ~heir kappa& dil'll?t to tho ginnorios wit~out 

· the intervention of the middlema.n. The cotton firma ha.ve undertaken Ill snob caaoa to gm such kappa& lmmedmte
ly in specially and carefully cleaned gins a.nd return the seed at once to tho villagers. If this Pl'&l'tioe can be ostab· 
lished it is hoped thereby to check the mixing of seed which now takes place and thoro by ensure a oontiouanoo of good 
seed in those villagea in which puro Karunganoi has been distributed. Four villages have dono so this year on a 
small aca.le. 

Tho introduction of drill cultivation in connection with cotton improvement work is becoming more and more 
appreciated and work in this direction will have to be continued. 

(2) Green tnanure worJ:.-Owing to want of sufficient n~mbor !'f ~flic~ra. tho work In tb~ diroctio.n baa ~n 
limited to tho Poriyar tract in 1\fa.dura district. 'i'ho practiCe wh1ch 18 d1stmotly profitablo IB aproadmg •toa<Jtly 
in this tract and is being adopted in other districts also •. Arrangements are ~ing m~o. to ensure !n.rg<•~ Hlock_a of 
green mannre seeds for tho ensuing season.. This will contmuo to be advocated 10 all d1stncts pDI!8088Uig woll dramod 
J>acldy soils. 
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(3)9 Single f1l' economic pla11ling o/ patl<Jy.-Thia practice ia sproading widoly, ospooially in South Arcot, Tanjol'lJ 

Madura:Tinnovolly and tho West Coast. It ia being advocated in Coimbatoro. In Malabar by the aid of the Diatriot 
Agrioultural Aasooiation a certain number of village aBBOOiatioua havo beon formed oompcaod of oultivatora who 
aro attempting this prootico under advioo from tho Agrioultural oilioera on thoir own Ianda. 'lhis work will be 
ooutiuuod. · 

(4) Cultivation of groundnuta with coroals or in rotation with OOJ'Ilals. 
(II) U1e o/ irtm milllt /fll' cru~hing cane ond po1111/f11' boiling jaqgerg emilie Weal CIIOS.-Praotieo ia spreading due to 

eJJorta of the stall at Telipa.mmba. 
(6) Jnlroduditm o/ Red Jlouriliu1 ond B. 208 in~lead oflocol tJOrieliu tm lhe Wed Coa~l.-'fhedemandforth-

better variotiea ia incroBBing. · 
(b) Sulnitliory Lir•u-War~ iri prOfl"tM.-(1) Introduction of fish manure for garden and wet lands. 
(2) Sale of implements. 
(3) Introduction of growing onions from seod in linnoveUy. ProgroBI ia encouraging. 
(4) Cultivation of ragi on ridge and furrow. 
(5) Answers to enquiries for advieo, eto. 

Ktn'lpaUi Agricultural Station. 

Moi1l Linu-Wfll'l i1l pi'Ofl"UI.-{1) Co#cm improvemtnt.-To produce strains of pure Karunganni of better 
quality and oolour with higher peroentagoa of lint. Progro88 already described brie11y. 

(2) On. the garden r&d soils of the farm, selection work has commenced on Cambodia cotton with a view to see 
whether it ia pcasible to improve the quality of the cotton begun and prevent deterioration. A few plants have been 
10leoted and the seed therefrom will be sown separately this se&aon. lhe oultivatioil. of this ootton has spread widely 
and complaints of deterioration are heard. Those are often tho results of inferior cultural praotioo. 

13) Introduction of Periamanjal cAolur11 both as a fodder and grain crop .)las not given any deoid1161. results. 
This work will be continued by selecting strains of Periamanjal cAolum which may beoomo a auccesaful grain crop. . 

Bublitliory Linea-Worl i1l progru..-(1) Mixed cropping trials with cotton as well as witli cumbu will be con
tinued. Mixing cumbu with pulsos proved profitable. Cotton as a pure orop ia mora likely to be profitable than as 
a mixed orop. • · 

(2) OllicmB.-Growing of seed to moot increasing domand. 

Palur Agricultural Station.--

Jloi11 Line-IV or~ in progrus-(1) The luling o/ wridiu of grountl-nui.-Rcsults which are not very decisive 
aro in favour of the looal Mauritius. These also will be continued. 

(2) Cullivolio11 of fi'Olllld·nul8 118 mized crop wilh cereol&.-Results indicate that this. practice is decidedly profit· 
ablo. Will be continued. 

(3) BugMCGn-Tuling oft~oridiu.-'-Dooisive results have not yet been obtained. 
(4) Poddy.-Improved by selection which is ptomising. AU will be continued. 

Taliparamba Agricultural Station. J 
Moin Linea-Wor~ in progrll88--(1) Paddy.-Economic planting, seed selectioa, thin soWing and green manor• 

· ing with oowgmm prove successful. -All these are being demonstrated on the farm and will be continued. 
(2) Bugarcone.-The growing of red Mauritius and B. 208 which are suited to the West Co&at. 
(3) Pepper.-n ia found that popper when heavily manured with fish, leaf mould and lime auoceeda well, Par• 

ticular attention will be given to investigations of this kind. 
All this work will be continued. 
(4) Dry land.-Introduction of paying crops like turmeric, ginger, chillies and poas, etc., into the dry land · 

oYthe farm to find a successful scheme whore by ryots can ~gularly utilise their dry lands. -

Manganalltw AfiticulturaZ Station. 
Mai11 Line&-Work i,. progrus.-This is a new station. It was only opened last year for work on paddy,-viz, 

(o) soleotion of seed, (b) to devise a cheap system of manuring suitable for the fine heavy delta land. Last year's 
work showed that green manure crops require different handling on such soil. 

IV.-AGRicuLTURAL COLLEGE AND CENTRAL RESEARCH STATION, 
. COIMBATORE. 

';; 

(H. c. SAMPsoN, B.Sc., ·F.H.A.S., F.B.S.E., Aa. PRINciPAL.) 

Main Line-W Ul'.l: in progru..-(1) The diploma course will continue as heretofore as far &8 the present students 
are coucomed. The future course, the scheme for which will be laid before the next meeting of the Board of Agricul
ture, will depend upon its decision and, if accepted, it will follow the linea outlined in the programme for 1913-14. 

(2) The agricultural station will continue to be treated mainly as a training ground for students and the demons
tration of improved methods of cultivation, etc. It is incorporated in tho general working of the farm. 

(3) Arrangement to give practical training in improved agricultural practice to the cultivating c1&88e8 has 
been made and is outlined in leaflet No.5ofl913. Nooueuptoth!l presenth&Bavailedhimselfofthooppor· 
tunities offerad. - · • 

(4) Owing to the demand for vorna.cula1' training in· agriculture the co-operation of the Revenue district 
officials of the Coimbatore district has been sought to form a monthly clasa for the sons of well-to-do ryota who 
will attend for one day each month when the handling of implements, the use of ma.uurea and the value of im· 
prove~ methods of agrioultme will be taught practically in the field. 
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V.-AGRICULTURAL CI!EMISTRY. 

(W. H. !IARRISON, M.So.) 
- ?'he ma~ line ilf in vePtigatiou will oout~uo to be iu couueo~ion with paddy and paddy soils. It bas been found 
poS81ble durmg the present year to SuDUllll.rlze tho groator porhon of tho past work and tho conclllllions, which 
may be briefly summarized as follows, have been prepared for publication :-

(a) The normal course of the fermentation of green manure in swamp paddy soils is affected by the p1eseuoo 
of tho crop. · . 

(b) The soil conditious are anmrobio in charaotor and consequently nitrification cauuot take plaoo ao long aa 
the fields are under water. . 

(e) There is a film of organized matter over the surface of the soil which evolves largo quantitioa of oxygen which 
appears to be utilized for the mration of the paddy roots. 
. (d) Draina~o permits mrated water to penetrate the s~il thus enabling the roots to go dooper and produoo 
moreased croppmg. 

(e) The effect of drainage is however not in proportion to the rate. The rate which produces tho maximum . 
effect~is a comparatively slow ono due to quicker rates decreasing tho activity of tho surfa;ce film and the mration 
of the roots. 

(/) Green-manuring increases .iihe activity of this film and consequently one of its functious is to inorca.so the 
mra tion of the :roots. . 

q . . 

. In continuation of tho above future investigations will follow, as ~r as opportunity permits, tho following 
lines:-- ~ . • . 

(a) A study of the carbon cycle in paddy soils. 
(b) Drainage experiments with different soils. ~~· 

(eLTho source of the gaseous nitrogol\ present in the soil gases and its relation to tho crop aud manure, 
(d) The nitrogen cycle in paddy soils. 

2. Subsidiary lines of ~vostiga.tion will be as follows :-
(a) Tho completion of the soi}survoy of ~he Ta.njore delta • 
. (b) A s~ey of the irriga.ted "pQrtion of tho Guntur district. 
(e) The composition of South India.n food-stuffs a.nd fodders. 
(d) The effect of the period of lactation on the composition of the milk of ~uth Indian cattle. - -

VI.-MYCOLOGY. 

(F. J. F. SHAw, B.So., A.R.C.S.) 

Field Work • 
.Main Lines-Work in progre&a.-(1) Assista.noo will be given in the operatious against the bud-rot disease of 

pa.lmyra.s in the Godiiva.ri and Kistna. districts. The disea.se is still severo, 
(2) Spraying with Bordeaux mixture against the Mahali disease of ~reoa nut~ will be oontinu~, The opora~ion11 

.last year wore completely successful and resulted in more requests for ass1stanoo thts year. Thoro 18 a prospoot that 
some ryots as a result of these two yoa.1s' work will purchase spraying ma.chines for their own use. 

, (3) Assist in tho operations against a cocoanut diseaso in Malabar whiob ha.s just been identified with tho palmyra 
bud-rot of the Godiv~~ori. - '" 

• 
Research. 

Main Line&-Wilrk in progreaa.-(1) Investigation into the smuts of cholum, cun~, paddy and sugarcane 
will constitute the main line of research. It is proposed to give some attention to the ~so of paddy known ~~ 
, " Elephant Tusk" and also to the " bleeding " disease of cocoanut pa.lms. Tho mycologtoal nsture of t·hcse dts· 
eases is at present doubtful. . _ 

(2) The col!cction and identification of the parasitic fungi of Madras will be continued. 

Teoohing. 
The co~c in mycology for the students of the college which ha.s rooontly been extended. The training of the 

staff will be continued. 

Vli.-ENTOMOLOGY. 

Fiel4 Work. 
Main Line&.-.Assist in controlling the attack of the Deccan gra.sshopper if it continues. Remedlo.l mcaswca 

wore demonstrated last year. • 

Research. 
Main Line&.~lnvestiga.tion of insect pests of l\Jadms with special re~eren?" to dutails of life ~istory and of mean I 

of control applioa.b\c on a field scalo. This includes investigation of lifo histonoa of natural cncDllOII, oto. 

(a) .A.im.-Lcssening of damage done by such posts • 
. (b) Beaulta already obtained.-It is impossible to summarize these h~ro. Somo information on about 300 peat• 

has been aooumulat<Jd, but tho whole of this rcquirce revision and oxtons1on. · 
• (e) Work during coming year.-On lines indicated above. · . 

8ub8idiary.-Correspondcnoo and activo a.ssistanoo by staff in caao of outbreaks of posts and such other aubjecte 
for which opportunity may be found from timo to timo. 
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- VIII.-(a) ECONOMIC BOT.ANY. 

(F. R. PARNELL, B.A.) 
Tho recent appointment of a Lecturing Botanist in &Olo charge of the Teaching and Systoma'Jic sections permits 

of tho whole time being given to cccnomio work. In tho absence of any line of work already in band an entirely 
frosh start will be made. 

2. Extenllive touring over the whole of the Presidency will be undertaken in order to become familiar with the 
most important oropa and the agricultural conditions involved in their cultivation. . - ! 

3. Preliminary enquiries point to the importance of paddy and ootton as crops on which work should be done. 
Spco~l attention will be paid to these crops in order to decide whether it will be advisable to work on both as main 
iHsucs or to make either subsidiary to the other. 

4. At the same time the definite line of work and method of approaching tho subiect will be worked out and 
• oommonood. ' 

(b) LECTURING BOTANIST. 

(K. RANGACHA.RIAB, M.A.L.T.); 
Main Lin-Work in progre88-{1) Teaclling.-A general coul'SO in Elementary Botany and au advanced 

course in Agricultural Botany. 
(2) Collection of specimens foz the herbarium in the districts of Tinnovolly, Salem, Ganjam, VJZagapatam and 

Godiivari and despatch to Mr. Gamble for his work on the Madras Flora when required. · 
(3) Sub8idiary LineB-WOTk rommenced.-,-A study of the weeds on the Government farms in the Presidency. 
[This study was commenced with the Central Farm and Samalkota1and plants growing during the hot weather 

havo been oollooted and identified. The aim of the study is-
(a) to determine the kinds of plants growing in cultivated land. 
(b) to see if there is any definite rclatio!!_t'bip existing between the crops grown and the weeds growing on the 

aamelai!_d. 
(c) to note the habit and tho causes leading to the wide distributioi!_ and persistence of ~be more troublesome 

weeds. · 
(d) to ascertain with the aid of the Agricultural ~ffioers the cheapest and most efficacious ways of controlling 

them.] - · 

IX.~UGARC.ANE STATION, COIMBATORE. 

(C. A. BABBEB, So.D.) 

At tho last meeting of tho Board of Agriculture, 1911, it was considered doubtful whether cane seedlings could 
be successfully raised in India, previous trials having gen~rally resulted in total failure. _ 

Tho quoation was taken up at Coimbatm:o by the Government Botanist during the Christmas holidays immediately 
succeeding the Board's meeting, but it was found that most of the canes had ceased to flower. Some, however, 
put out a few arrows and these were sown in pots on tho chance of their providing seeclilngs. The sowing was done 
in various different ways, moat of which havo since proved to be unsuitable. Many of what were considered "suc
cesses" turned out to be grass seedlings, but a few which turned out to be true oanes were obtained from four of our 
local varieties. The matter was finally set at rest by some arrows of Cbcni received from Dr. Coleman in April, 
these giving quite a number of seedlings, and it was discovered that the opening of]the anthers was tho factor which _ 
determined tho formation of seed. The cane arrows in North India only produce ill-formed closed anthers with no 
fertile pollen while many in South India are found to have well formed anthers which split readily and contain varying 
quautitiea of healthy pollen. A summary of the work at this stage was published in the Agricultural Journal 
of India. 

The seedlings obt.lined were grown with great care in the Coimbatoro Botanic Garden; at tho same time a 
collection of Indian canes was started and these also were planted in tho Botanic Garden, althongh in ICBB suitable 
~d. . 

'l'ho appointment of Sugarcane Expert was made on October 25th, 1912, and moro rapid progress was made. 
A close stmly of the morphological characters of the different canes collected was commenced and special attention 

. was paid to the anthcsis of the local canes which were beginning to arrow. An effort was made to obtain as many 
seedlings from as many different parents as possible. Llthough it was a poor arrowing season, working with the 
experience gained in the previous year, we succeeded in getting a very large number of seedlings (12,000-15,000). 
Of theso a few were obtained from arrows of canes growing in tho Botanic Garden, but t.he groat bulk were derived 
from South Indian canes grown in the fields round Coimbatoro, In those circumstances little control could be exer
cised over the exact parentage. About 70 seedlings wore obtained from selling arrows of Sarelha and a number of 
crosses between Saccha"'m 8ponlaneum and Chin and Shakarchynia, but in _the greater number of seedlings tho 
mother alone is oertaiuly known. 

Pending the acquisition of the land for a cane-breeding station, two long tol!rs wore made in North India, whore 
the agricultural conditions were studied and many varieties of cane were collected and forwarded to Coimbatore. 
A detailed study of tho morphological cbaractera of these was made where possible with tho objoot of determining 
their relationship to ono another and their value as parents of possible seedlings. It was considered that the Dui 
caul's of India would be more likely to produce healthy and hardy offspring than the better class canes which ·had 
from time to timo been ~troduced into the country. Special attention has therefore thus far been directed to the 
indigenous canes. A fm1.her " rains " tour is in progress as this note is being written and, by tho time the Board 
meets at Coimbatoro, it is hoped that all sugarcane tracts of India will have boon visited excepting Burma and Aasam. 

Tho farm land was acquired on the last day of the official year, March 30, 1913. A selection of the strongest 
of the seedlings was made and over 2,000 were planted out and are growing well at the time of writing. The varietil'll 
wore also planted out, but in a less favourable position. Owing to the delay in tho installation of tho engine and 
pump, many of these varieties suffered severely because it was necessary to irrigate them with very alkaline water. 
The farm land is of the " dry " and " garden " type, it being considered more in keeping with the North Indian 
cultivation to grow the canes on this land than on the " wet "-land usually employed. Ae however the farm laad 
bas never grown sugarcane blllotc, it will tako some time before, it is brought into proper condition for growing cane 
crops. The liH!d for next year's plots is therefore ~eiving special attention. 

The laboratory and farm buildings have been completed and the oil-engine and pump are working eatisfactorily· 
A gooc! road hilS been made connecting tho Qgqe-breerliug Station with the Central Farm so as to render it easily 
aCOOSB\b)e. ........ .. .:. .. 



last ye&r's seedlings have been reaped, analysed, exhaustively studied and rtlplanted. Nothing very d;,finite 
oan be)aid as to the quality of the seedlings because the ground on which thl'y Wet~) grown in the Botanic Garden 
was 1llllluit-able, but in one at least the two main qualitil'8 desired, vigour and richness of juioe, are united. 'l'ho 
study and analysis of tho l&rgs number of aeedlings now growing will be difficult and the chemical part will be quite 
beyond the process of the single chemical assistant. lt is hoped that some arrangement may he made by which 
chemical aasiatanta can be borrowed from other sections fortbe two months or so during which tho Cl'Op trill be reaped. 
:For various !eaBOns it is considered desirable, at any rate at present, to analyse all the selecteclsecdlinga. 

X.-VE'rERIN.ARY. 
, 

(a) VeterinanJ College. 

(D. A. D. AlTcmsoN, M.R.C.V.S., M.P.S.) 
As the wo~k of the Madras Veterinary College is at present entirely tutoriul only, it is not antkipated that any 

fresh g~:ound will be broken during the year 1914·15. · 

r (b) Superintendent, Civil Veterinary Departmet~. 

(F. WARE, M.R.C.V.S.). 
1. (a) There is only one officer in the executive branch of the Civil Veterinary Department in this Proaidcncy 

and his time is entirely taken up with routine office and inspection work. . 
(b) The work of the Department ~ay\e su-mmed up under the following three beads:-

(i) the cure and prevention of disease ; 
(ii) to give help and advice~ the breeding and rearing of village stock; . 
(iii) to induce the inh~bitants. of this country to apply to this Department for more help than they have done 

in the past, and rel!ort to acientifio methods of treating their stock, e.g., to practise castration instead 
of " mUlling." 

2. For N~ (i) and (iii) no programme can be mode ~ut. The diseases receiving the most attention will be 
those which happen to be the most prevalent during the year.' As n'gardB No. (it) a dclinit~ programme for the future 
conduct of pony-breeding operations in this Presidency bas recently been sanctioned by Government by which each 
stallion will be under the immediate charge of a special Veterinary Assistant. . 

Thia programme will probably be continued during 1914-15. Tho present system of supplying vills£t'll with 
stud bulla ho.vingproved unsatisfactory, the prQCedure to be followed in the futuro nced~ consideration, but it. hss been 
decided to leave this in abeyance until the review of Government on the report of the officer deputed to OltolT.f out a 
cattle survey has been received. . 

7.~CENTRAL PROVINCES AND BERAR. 

I.-AGRICULTURE. NORTHERN CIRCLE . . 
(G. EvANs, M.A.) 

E~menlal Btatiofl8.-'J.he Pow&rkheda Fann will continuo work on the same linoa. Whoaf-~~<>leotion and 
hybridization are now being done in co-operation-with tho Economic Botanist, and the work will be gradually 
handed over to him entirely. '!he area of the cattle-brooding farm has boon extended sliKhtly, and tho herd ia 
now more uniform, and a keen demand has arisen for tho bulls. 

The Adhartal Farm, Jubbnlporo, is mainly conoomod with rice and garden crops, but a oorlain aroa bas boon 
BBii aside for experiments in tho cultivation of embanked wheat lands. Irrigation exporimonts will bo carried out 
in order to find out the amount ol water neooasary for each of tho important oropa. Thoro al'9 8001.1 and. implon1cnt 
depllts attached to oach of these fal1llll, and the demand is now very considerable and is rapidly assuming largo 
proportiona-

Detlum8tnJlion FanM.-Bmall demonstration farms aro now boing arra.n!:Qd at various ocntrcs. '1 hCIIB farms 
'fary in size from 6 to 20 acros. 'J:he land is either aciquirod or moro usually lcased for a short term of yoars. 'lboy 
are worked by a Kamdar who is a local man trained on one of the Experimental Farma. Now variGtioe of crops, 
a particular method of cultivation, or one or two improved implements aro demonstrated, varying a.ooord.ing to 
the tract in which the farm is situated. _ 

One-dozen are at present in "ex:isronoe, and these numbers are gradually boing oxtondod aa trained Karndars 
become available. 

These IIIJlall demonstration farms promise to be a groat BUCOCB5, and groups of neighbouring cultivators at onoc 
take a critical interest in tho farm and begin to copy the methods carriod out on it. The Kamdar is usually literate 
aud is allowed to register orders fo1 seeds and implements.. -

Bud Fanu.--Bood Ianna for the propagation of now and soloctcd variotioa of wheat, gram, til and cotton bavo 
been organised. At present some 70 are supervised by tho Depart mont and their numbers aro yearly iooruuing. 
These seed farms are privately owned and gonerally bolonging to tho lllalguzara. Sood is obtainoo from the Gov. 
ernment Farms in the first plaoo, and the site of tho aeed farm is selootcd by an ofticer of tho AgriculturallJ<·parLmont 
in consultation with tho owner. Simple rules regardinlf the cultivation, thn-sbing and storing of tho cmp bavo boom 
laid down to onaore the continued purity of tho produco, and tbe lllalguzar agroos to carry thMa out.. '1 ho 110<-d 
f&rms are inspected during the growing period and on the threshing floor by tho Agricultural Asaistont in cbargo of 
the oir<lle, and a oertilioate is given if the rulce are properly carried out and the produoe is up to standard. 'lho 
demand is so great that the Malguzar generally baa no difficulty in disposing of the produce for 110011. purpoiKll 
looally, but if neoe888ry tho Agricultural Department assists him in finding a ma.rket-

.AgrictdlutW Blww--District Agricultural Showa are held onoe a year in oach district annually at tho timo of 
some big religioDB fair. Departmental exhibits of. improved kinds of aoode aro 111mt and demonstration• of machin611 
and implements carried out. The judging of the local exhibits ia dono by an oflic"r of tho Department, and special 
pri&ea are giV8D for those crops to which attention is mainly di.rootcd in that district. . . . • 



95 

Agricultural Am~eiali'OM.-'l'ho District Agrwultural AMooiationa aro being rapidly split up into Tahsil and even 
1mallor oommittoos. 'l'hc116 naturally spring up in the aroa.a in whioh demonstration plots have boon opened. 'lheae 
small oom111ittoes bavo provod singularly succollllful in most casus. . 

Co-operalion.-Agrioultural unions consisting of village co-operative societies havo boon started in the Sohora· 
Tahsil. A!omhors of tho union can obtain loans for tho purchaso of soods and implements, approved of by the Agri
cultural Department, from tho Central Bank, and agree to carry out certain simple rulea which onauro that tho seed 
so obtained is properly grown and kept pure. • 

Tho 1100<laupply a811uoiation is now located in tho building of tho Central Bank, and order& for aoed11 and imple
ments can be registered thoro by any member of a co-operative socioty. Samploa of tho varioUll seeds and imple
ments recommended aro on viow in this office, anti a demonstration farm owned by one of tho direotora is eituatod 
oJoao to tho Bauk in which thoao BOO<!s aro actually grown and in whiob tho now implement& oan be aeon in regular · 
work. · 

An agricultural union, organized on slightly dillorent linea to tho above, baa also boon started •t Botul' and 
hero, aa at one or two otbor plabca whore tho oo-operativo movomont baa taken firm bold, a promiaing agonoy exists 

.for tho rapitl introduction of improved agricultural mothoda. 
Further dovoloprul'nts aro being greatly hampered, bowovor, bJ lack of staff, moro eapooially in the auporior 

grades of tho aorvi~o. . 

II.-AGRI_CULTURE, SOUTHERN CffiCLE. 

(D. CLousT?_N• u.A., n.so.) 
[Tho most Important pointe are marked. •] 

Bt'l'rw Divisitm.-•It baa boon clofinitoly proved on tho Ak.ola Farm that at present Roaea is easily tho most pro· 
fitAble cotton for tho cotton tract of thoso li'ovi.ncos. Of tho non-oxporimontal area of about 230 acres about 200 
wiiJ.. bo dovoted to tho propagation of aolocted strains of this typo of jari. All the aoed will be aufplied to tho 
aood farms of the tract. Of these thoro wore 120 last year whioli yielded nearly one million :pounda o Roaea seed. 
To enable the Department to propagate and distribute larger quantitiea of Rosea aoed, 25 Agncultural uniona have 
boon formed : tho num bor of tbeso unions will be increased, whon their efficiency baa boon tested. 

Hybridizing wiil bo continued : threo oroBSOa of some promise aro being tested to aaoortain their value per 
aero aa compared with that of Rosca. ~ho selection of Rosea with tho view of increasing ita percentage of lint to 
aood will be continued. A strain giving 40 per oout. lint is being propagated. Burl which has proved to be resistant 
to wilt will continuo to bo recommended to cultivators who bavo wilt.iofestcd areaa. 

2. Tho plant•to-plan\ aolcotion of tho most productivo juars under trial will go on aa uaual, and aced of the 
heaviest yielding variotica will bo distributed. , ' . 

3. *By tho oxporimonts carried out on tho farm for tho last sovon years it bas boon conclusively proved (i) that 
Roaoa is much more profitable than ordinary mixod Berar jari ; (ii) that closo spacing of about 7' in tho rowe gives 
tho largest outtum on soil of medium fertility; (iii) that topping cotton plants reduces tho yield; (iv) that tho 
manurial value of cattlo urine consorved by tho dry-earth system is equal to that of their dung for the BBmo 
period, and (v) that poudrotte is tho cheapest of tho locally availablo manures. 

4. Cotton growera will be advisod to incorporate thcso findings into thoir general farm praotice. 'I he reauita 
of any practical value obtained from other experiments will be brought to tho notice of cultivator& in due c6Ul80. 

5. The Department will from ita Central Dopat at Akola aupply oil engines, cotton gins, ploughs, hoea, fodder
cutter& and other agricultural appliances, recommended for tho use of Borar cultivator&. .Engine driver& will be 
trained on tho Akola Farm to run the Gardiner oil engine, and the two trained engine-men employed by the 
Departmon I will aoo that tho engines aupplied to land-owners aro properly set up and repaired when out of order. 
Ploughs and hoea will also bo stocked at the dop&ts maintained by private agents appointed by the Department. 
Tho number of agents will bo increased, so aa to havo ono in each t_aluq. · · . 
· 6. A cattle-breeding farm will·be opened noar Borgaon in Akola District with a view to improve tho Kham-
gaon breed-one of tho two distinct brooda of Borar oattlo. . 

7. • Nogyur Divi&itm.-Tho Sindowahi Farm open~ laat year is being laid out mainly. aa a cane station. 
Tho experiments include tho following :- . 

(i) tho testing of exotic and indigMous varieties of cane and their time of ripening ; 
(ii) tho testing of dilleront methods of planting ; · 
(iii) tho testing of sheep aud cattle manure, cakes anil nitrogcnoUll fortilizora ; 
(iv) irrigation experiment& with cane and cotton ; ~ 

(v) rotation oxporimenta with cane aa the principal crop; 
(vi) o:xporiments to aaoertain tho boat aood rate for cane; 
(vii) experiment& to ascertain tho best time to· plant thick oanes ; 

(viii)' aolootion of canes baaed on tho density of the sets planted. 

Tho soil on which thoao experiments are being carried out is a reddish brown aandy loam locally known aa 
wal"di. A duplicate aeries of cxpcrimonta will bo carried out on tho Tharsa Farm on black soil.' 

8. Tho othor cropa under trial in thoao farms aro foddor crops, rico, cotton, groundnut and wheat. Seed of 
'· tbeao will bo distributed to cultivators. • 

9. *Tho rotative merits of Combodia, Burl, Rosoa and Bourbon cotton grown under irrigation will bo teatod on 
the Sindewabi Farm. 'lho first throe of these have each givon yields of about 1,000 lbs. kapaa por aero this yoar. 
It. bas, thoroforo, boon considored advisable to grow a considerable area of each so aB'to havo aoed for distribution 
next year. 

10. Cane analysoa wiD bo carried out by tho Agricultural Chemist and new varieties of rico will be sUpplied 
from timo to timo by ~ho Economic Botanist. , 

11. TelinTclwi Seed Farm.-Tho distribution of Rosea cotton aood through tho agency of seed farms aa in Borar 
will continue to receive careful attention. The testing of different varieties and strains and th~ production of cro8808 
botwoon &sea aud Bani will bo continued. Socd for distribution will bo raised on the 'lelinkbori Beod Farm. 

12. A collection of over 40 varieties of oano is being tested. ~hoao will bo ana.lysod by tho Agricultural Chemist. 
'lbo most promising variotios aa rogal"ds yield, qualit-y, tillering aud rattoooing power and froodom from inaeot and 
fungoid disosaos will be tried in tho varietal sorios of the ~harsa aud Sindowahl Stationa. . 

13. The testing of foddeni grown under irrigation will be one of the moat important problema to be worked 
out. Tho experiments with irrigated paaturo will be continued. 

14. Tdinklam Catlk-breeding Farm.-lho general management will be on the old linOL Two or throe private 
farms on tho lines of tho 7 elinkh~ri Farm will be started. An experiment now in progroaa to aacortain tho relative 
values of ditioront oakes, cotton Be<XJ,_ maliUo and wh<'.at, rico and cotton llOOd husk will be continued. • 
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Sheep breeding has boon.Jitnrted as an adjunct to tbis farm. The study of the diS£>a&l'll in t'ollaboration with 
the Superintendent, Civil Veterinary Departml'nt, baa bl'l'n taken up and 'Ill ill Lo continued. Crossing will Lo tnkon 
in hand aa soon aa merino rams are obtained. 

14-a: Ttlinl:heri ])airy Fann.-This is In olioot to ensure a sati•faotcry whole milk supply. It is a co.opera. 
tive sooiDty of Gaolies opene<l in tho present farm in 1912. Cows and buffaloes are maintained on tho farm by Gnolics 
from Nagpur: tho Department provides tho food-stulis, conl!'ols tho milking and hands OVl'r tho milk to a oontrac. 
tor, 

Experiments in craBBing with the objoot of producing an improved milch breed are being carried out between a 
Montgomery bull and selected cows of tho Ga.olao and Hansi breeds belonging to tho Department, and betwoon tho • 
Delhi and the local bulialo. _ 

15. • The demonstration work already in linnd in· this Division will be still further developed. It includes 
tbo introduction of suitable thick canes and groundnut in Chanda District, and of thick and thin varieties under 
Government tanka in l3handara and Ramtok. Tho Department has, as a result of ita demonstration work, created a 
demand for oil oakes for manurial purposes, The manurial value of this cake will continue to be demonstrated und"r 
Government tanka; 

16, The l'ocna system of gur-making will be demonstrated wherever oano is grown on a considerable seale, 
and the sale of certain agricultural machinery including iron cane mills will be pushed. . 
. In l3handara and Chanda Districts cultivators are being instructed in the single soodling method of transplanting 

rice, 
- 17. OMatliegarh Divisicm.-The experimental programme of the Raipur Farm includes (i) methods of cultivating 

and manuring rice ; (ii) the testing of-varieties of rice, groundnut and wheat ; (iii) tho testing of dilierent seed and 
water rates and spscfug distances for transplanted rice. The Farm will continuo the work of plant-to-plant scleotion 
and to supply cultivators with paddy, groundnut, wheat and sugarcane for sowing purposes. An e:a:perinlontal farm 
will be opened in Kawardha, one of the Feudatory States, for the investigation of agricultural problems relating more 
especially to cotton. ·· 

18, • The transplantation of rice is the most imporant piece of demonstration work in hand : ·an area of about 
16,000 acres was transplanted under the supervision of tho Department last year. The success attniJwd is largely due 
to the fact that in carrying out its demonstration work in the Division the Department has employed as instructors 
in the villages a large number of trained Krundars.. The nnmbcr of Kamdars willbe increased if suitable men for 
these pests can be obtained. . 

19. The introduction of cane and groundnut will also receive attention. As o. result of the work dono in 
demonstrating the value of cake as a. manure for sugarcane about 100 tens of cake is being applied this year as a 
cane manure in this Divisi<?n alon~~ · · • 

20. The Department has opened a cattle-breeding farm at Chankuri: Tho site sclected is commanded by irrign. 
tion. The pOI!Sibilities of raisfug fodder crops throughout the year and of producing good pasture by irrigation will 
be investigated. The Department will supervise the breeding farms opened. by private individuals : the number of 

. these is increasing. · 
21 • .Agricultural A88ociati0718.-Meetings will be held as usual twice a year. The annual Divisional meetings 

which have been held on the Raipur and Akola Farms for the last four years will be continued. The members of these 
688ociatioDB take a leading part in their districts in introducing improvements, and as an incentive mOdal a and sanada 
are granted to selected men. To expedite busineBB at the Divisional mooting of the Berar ABSociation last year, 
committees were appointed to consider and report on (i) the exhibits of.cotton, jt:ar and groundnut sent in, (ii) tho 
distribution of cotton seed through Agricultural unions wm:king on co-operative lines and (iii) arrangements to be 
made for the sale and repair of agricgltural implements. When the terms of reference are cl.mrly defined and 
the committee meetings held on the day previoDB to the general meeting, much useful work can be dono in this way. 
This system will be followed in future. 

22. The Agricultural Gazette is in a floUfishing state. Theru are now over 6,000 subscribeM. A section on co. 
operative work edited by the Registrar of Co-opPrative Credit Societies has boon added. This Gazette serves a 
very useful purpose : ita popularity is extending. Leaflets will be issued when necessary. t; " 

23. The practical course for the training of private landholders iq rice and cane cultivation and managers 
from Court of Wards will go on as usual on the Raipur Farm. . , 

24. Orphan boys will continue to be taken on the Raipur and Telinkheri Farms for a three years' course of 
- training. There are at present ton under training on the latter farm. 

BectiuM 1, 3, 7, 9, 15 and 18-Are the most important works in the Southern Circle. 

111.-AGRICULTURAL COLLEGE .AND CENTR~ RESEARCH STATION. 

(R. G. ALLAN, M.A.) 

[The most important points aro marked.*] 

1. A large portion of the Principal's time is absorbed by the College, delivery of lectures, control of practical 
olussea and College routine. 

2. The following investigations have boon in progress during the past two years, and tho majority will be con-
tinued. - • 
· 3. • An examination has been made of the questions of double cropping and green manuring before wheat, 
grown dry, under the local conditions of ra!nfall, .i.e., some 4.0'--45' received clliefly Lotwee~ 20th Ju~o and 20th 
September. The investigation has been chiefly direCted towards the effect of tho rongth of tune elopo11ng between 
harvest of tho first crop or inversion, in the case of a groon crop and tho sowing of tho wheat and the nmow.ta of 
rain received during this pemod. Latencss in sowing tho green crop and its effrets have boon noted. 1'ho plola 
treated as above have been checked by dilicront types of follow cul~iva~ion during_ the rain: T~o eff'-;Ct of J>hoa
phates in conjunction with green manuring has also lleen under e:mmmatlon, A seru~ in conJunction w1th lmgablo 
wheat land is under coDBideration, as certain indications of tbe present series !sad. one to boliovc that certain f..., tors, 
.other than the poBBibility of applying water to tho wheat crop, have to be cons1dcrod. 

The general indications of this work which has now been in progress four years are-

(;•) that for succeaa a precipitation o~ at least 10' is required between invol'llion and wheat sowing;. 
(b) that more certain suCOll88 is to be found if 16' is available; · 
{c) that to eliect this, early inversion by tho end of July is essential, as succcss is moro closoly 111111ociatoo with 

earlineaa than with tho size of the groon crop turned out; 
(d) that the presence of a small quantity of phosphoric acid (i) hastens tl•o rate of growth of tho greon crop 

and (ii) induoes a bigger return in the sueeoeding wheat; 
(e) that Bann, the groon crop which is meat efficient, should be sown early in Juno, ~nd that if IJ1o monsoon ia 

• unduly delayed to prevent this, it is advisable not to attempt gr<'l'n manurmg. 
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' '- • Wider llp&Cing and inter-tillage of whe&t and lower eeed ratee have been nuder enmiuatiou. the general 
indk:atlo118 being that a lower seed rate. a wider space behnlen the lines of plaute and oue interoultivatloll increase 
the yield. 

IS. Preparato. ry tillage before cotton, juar !llld. wheat have been 1111der enminatlo~. T~e ge11eral co11cl~u 
are that with regard to kharif crops, deep cultivation muet be entered upon after colllideration aa to the direct. 
effect of' the added water held by the aurface soil during July and Angust. The growth of both crops ia cloeely aaso
ciated with Ullchecked advance when yOUilg. In areaa where drainage tende to be imperfect Ulld~ local oonditlou 
of rainfall, any benefits derived by the crop aa a result of an '!1~ water storage a~ largely neutralized ~y _the~
lui effoo• of thia water when the plant ia yoDilg. Deep cultivatiOn Ullder auch conditiOns, speclally when 1t lB realized 
that the local jari ia a rapid maturing typ4' and ia thUB lese dependent '!D atore and wa~r, p~uces no marked. ad· 
yantage in returns, though coating more. In the case of rabl.crops o}lllnmg up the laud mvar~ably adda to the ywld. 
Hot weather cultivation, however, does not show any appreclftble advantage over laud broken up after the first fall 
of the moDBoou. In the black soils hot weather cultivation ia laborious and costly, though the cost oan be oon• 
aiderably reduced if the previoDB crop waa a kharif one and if after harvest the laud is promptly worked with a diao 
Jaarrow or bakhsr-

. 6. • Linseed-breeding haa been in progreea now for five years. Early typea and distinctly heavier yield types 
of both the white and red seeded varieties have been iaolated and are' being reproduced. 

7, ~ ~e juar crop hsa received cloae attention aa a grain and fodder producer. The m~jority of the Ce~~l 
ProYiooes ]Dar& have been grown and teated. The numbers have gradually been reduced till the most promwng 
Yariotiea only are left. These are being improved by steady solootion and line growths. 

8. • Soybean haa been under examination for the last 2-3 years. A number of types haa been introduced and 
tested, and the better selected. Those, which are most prolific on this black aoil, either BUffer from being very late 
~ haYing a low oil percentage, or both. To be aucceesfully introduced aa a field crop, Soybean must be either dis
tinctly early ao 88 to be grown aa a catch crop before wheat, which from the work in Section 2 appears quite feasible, 
or if 88 a late crop or whole season crop the outturn of the type introduced must be heavy and ita oil percentage 
good. Work ia being conducted along these linea; but the general indicationa are not particulsrly hopeful aa to the 
1uitability of thia crop for black cotton soils. , 

0. Tillage to prevent erosion, different typea -of water breaks and water drainage are at present llnder experi
ment. 

10. • With the opening of a amall sewage disposal plant on the College Farm, investigation into the most suitable 
crops and methode of tillage and soil treatment haa been begDil. The chief dangers lie in the harmful effects of 
excessive apflication of water to soil of black cotton type and the possibilities of sewage richneea. The field area 
haa been divided into four aectiona :- · 

(1) Dlldordrained, (2) cnltivation in flat beds with annual crops, (3) cultiV!'tion in various forms of ridge and 
- furrow and frequent inversion growing aUilual crops and (4) a section growing perennial or semi· 

perennial crops partly ou the flat and partly in ridge and furrow with frequent inter-cultivation. 

The sewage will be applied in different quantities and different atatea on each llflCtion, and the crops grown will 
be chiefly those of heavy growing character. _ 

11.• A dairy farm fnlly fitted and equipped has been attached to the College. It will cbiefiy deal with 
_milk prodncta and high quality milk only. Regular observationa have been begDil with regard to individual milk· 
yield and fat-percentage. One feeding test with buffalo calves haa been completed. · 

The following linea of enquiry of an experimental character are Dllde; consideration :-

(i) The effects of different concentrates on the hardness and softness of butter in the hot weather. 
(ii) The factors affecting the quality and text~ and flavour of gnu and effect of heating. 
(iu) The preparation of a cheap and \vholesome aubatitute containing ghee in place of pure ghee, as the latter 

ia only paying at about; Rs. 1-10·0 w Rs. 1-12·0 plr seer. 
(iv) The feeding of buffalo stock. 

The Dlarked differences in the quality of milk from individual buffaloes indicate the possibility of improve
ment in any required direction by breeding. 

12. A study of the germination of farm seeds under different conditiona of storage has been commenced. This 
and No. 6 are chiefiy Dllder the control of my Firat Aaaiatant. · 

13. A study of the best method of storing and Dlaking farmyard manure is uniler consideration, but progreSI 
haa been too short to allow of any statements. 

14.• Feeding experiments with work stocll"have been conducted and will be continued. · 
T)le above ~re .th~ chief lines of work Dllde~ken a;11d \b.Pro~as at the present time. I do not intend to add 

Dlaterially to. th1s liat 111 the ne~ two years aR the1r contmuation will fnlly occupy my time and that of the limited 
~taff at my disposal. The aectlona marked• may be considered 88 the main lines of investigation in proareas and 
m the future. ., -

IV.-ECONOmC BOTANY. 

(R. J.D. GRAJLW, M.A., B.Sa.) 
Th'! principal work to be Ulldertaken by the Economio Botanist and hla stall' will be the improvement of rice, . 

oot~on, ]u~r (Andr~on .torgAum), wheat, the genua Capricum and bajra (Pennisetum typlwideum). Minor investi
gattons will be earned out on Sesamum indicum, Cicer arielinum, the genus PAG8eolus and the genera of the Cmur-
6ilacea!. 

Ri~ry:a laliw.-The cl~ification of the Cedtral Provinces rices haa been completed. The best varieties 
~~ loc~l nc~ have now be_en ascertamed, and an attempt will be made to improve these, the aim being to evolvo a rice 
1Q wh1ch peld and quality are combined. 

Cotlo1l-GO.taypium negleclum.-A deDland haa arisen for an ea~ly cotton suitable for the cotton-growing trads 
of the plateau. · 

Andropogo" lorgAum.-The varieties of juar grown in the Central Provinces have been studied. -Recently work 
baa been con~ed t? th~ atn~y of natural croas pollination which haa been found to occur reqnently in thia genua. 
A paper on thlB subJect 1ft bemg prepared._ ' - · 

JY11ea'-7'rilicu!" ~f!livum . ..:...~ork ia be~ done in co-operation ~th the Deputy Dfrector of Agriculture. North. 
en;t Circle, and con~l8ta 111 the ~estmg of foretgn wheats and the evolution by orosaing or selection of pedigree wheats 
SUitable fo~ the v:mous tracts 111 the north of the Central Provinces. 

C~pricum.-The va'!eties gro'!D in the Central Provinces have been worked out by ~he Aasistant Eoonomia 
BotaDIBt, and the work will be published shortly. Scle<:tiou of suitable strains will be continued. 

0 
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· Bajr~Penn_i8elutn typlaoideutn.-The varieties grown in the Central l'rovinC£'8 are still being studit>d, ~he 
problem l8 complicated by the occurrence of natural cross pollination. Two useful types have been selected 
• BMamum indic'!m.-Til has been grown under observation for two yt>ars by an Assistant. The varieties gro1111l 
m t~e Central Provmces are being determined, and selection in co-operation with the Agricultural Chemist will be 
earrted out. 

l!icer arielinum a!'d J>laiJ8eolua.-It is proposed to make a deb.iled survey of the varieties grown in the ~ntral 
l'rovmoes. _Some vartetles have already been collec~ed. 

The work in the. Herbarium will be continu~ as formerly. A li6t «?f the Eriocaulac~ Cyperac,aJ and GramifleaJ 
found at Nagpur, wttb those oonmmonly met wttb on other farms, is m the press. 

The collection of plants in the Botanical Garden will be continued as laid down. 
. The successful carrying out of these lines of work depends on the completion of suitable work-rooUlS. Up to 

the present work bas either been seriously handicapped or curtailed as no laboratory is available, -

V.-AGRICULTURAL CHE:IDSTRY. 

(F. J. PLYMEN, A.C.G.I.) 
. Work in the year under consideration will be in continuation of that described in the programme forl913·14 

furnished to the Board of Scientific Advice for India at its meeting held in May 1913. ' 
. (1) Educational work will be continued on the present lines unless any modifications should be necessary as a 
result of the consideration to be given to this subject by the Board of Agriculture at its next meeting. 

(2) Agricultural analysis as required by the Department and outside public will be carried on. The amount of 
work of this nature coming to band is increasing and severely taxes the resources of the present temporary labora
tory • 

. (3) The amount 'of Iesearch werk which will be undertaken depends entirely upon the completion of the necet'o 
sary laboratories. It is propose~ to commence the following main lines of work so far as opportunity permits :-

(a) The changes which take place when town sewage is applied to blacl!: cotton soil. This will be carried out 
in conjuotion with the Imperial Agricultural Bacteriologist, at present-on land under the control of the 
Principal, Agricultural College, Nagpur. The object in view is to determine to what extent sewage 
can be applied to a fairly heavy soil as a means of sewage disposal and what will be the effect of con· 
tinuous application upon the soil complex. The degree to which, if at all, the sewage should be par· 
tially purified before application will also be determined. · 

(b) A study of the variation in the chemical and physical characteristics of butter-fat produced by changes 
in season and feeding. The object of this investigation is to determine how far the various criteria 
which denote the purity of a butter-fat vary under perfectly normal and natural conditions. It will 
be conducted on separate herds of cows and buffaloes, the size of the herds being as large as possible 
to elinrinate the individual characteristics of any animal. 

(c) The following subsidiary line of work will be undertaken, the nece88Sry samples being supplied by the 
Economic Botanist :- . 

A study of the composition of some of the chief local varieties of rice from a consideration of their popular. 
ity amongst rice-eaters, with a view to determining why certain varieties are held in such high repute. 

· Th,e ,!iistribution of the nitrogen in the grain will be investigated. 
(d) In continuation of work carried on in former years, the selection of sugarcane suits ble for local soils and 

conditions will receive attention in collaboration with the Deputy Director of Agriculture, Southern 
.Circle. A number of varieties is under observation, but up to the present only a few have been grown 
on a large scale. Some varieties, e.g., Pounda and Lanji, contain a good percentage of sucrose and 
have high coefficients of purity, but take apparently a full year in which to ripen. In order to lengthen 
the harvesting season early ripening varieties are required. 

VI.-VETERINARY. 

{MAJOR W. 0. DAWSON, A.V.D.) 
I. (a) Investigation of the serious Gutbreak of disease among cattle in Telinkheri Farm-Prevalence of l'iro· 

plasmosis among cattle in Nagpur including- • 

• (a) Piroglasma Bigeminum. 
(b) Anaplasma Marginale. 
(c) Theileri Mutaus or Parvum. 

AU these forDlB have been found in cattle, and we are endeavouring to discover as far as poSBible the pathogenic power 
of these parasites on cattle in the Province. 

(b) Investigation of Fluke disease among cattle and sheep and the sourcs of the disease.-These investigation• 
are at present being carried out. . 

(c) Experiment with treble dose of Anti-Rinderpest Serum in a selected district or districts by a moveable column 
and comparison as to its effect with the single dose. 

IL (a} During the past year a number of P1J8I·mor~m specimens of tis~me, blo«?d, etc., f1~m t~e sheep kept at 
the Telinkheri and Sindewahi Government FarDlB was received for m~eroscop1cal exammatwn. The sheep 
bad been suffering from certain fatal diseases, the cliniClll appearances of which were very indifferent. The mo•t 
frequent disease and apparently the most fats) was very acu~: animals were not ill for m?re t~n a day or two and 
then died from wbat would appear to be an acute Scpt1cmml&. From tho above obaervatlons 1t would appe~r that 
the cause of death was a rod-shaped anthracoid organism, which diffcre~ slightly !rom .An~hrax an~ mahgna~t 
Oedema. Its presence was constant in the blood. It is proposed to contmue these mvest1gatlona for Pll'oplasmow 
and Anaplasmosis in sheep in Nagpur. 

(b) The preventive prowera of Anti-Rinderpest Serum have been found to be not quite so effica.cioWJ as they ba ~o 
always been considered, and a special report on the subject baa already been forwarded to t~o Govem!Dcnt o_f ln<ha. 
It is now proposed to increase the dose in selected artas and compa1e the results With a~ m which the 
onllnary dose has been adzpinistered. Thie .. will,_h011ever, be undertaken only when tho eanctwn of Government 
fa received. 
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8-ASSAM. 

I.-GENERAL. 

(J. McSwn•EY, M.A., I.C.S., Director oj Agriculture.) 
The programme given below is that of the Deputy Director of Agricultnre, the ouly officer of the Indian Agri

cultural Service attached aolely to this province. The Chief Commissioner h118 applied for the appointment of a 
whole-time Agricultural Chl'Dlist : under the present arrangements we have a share of the services of the Agricul
tural Chemiat. Fibre Expert and Economic Botanist, Bengal. Without a whole·time Chemist work in connootiou 
with sugarcane and aoil research cannot be eztensive 118 we would wish. 

2. An uperiment station for growiog European fruit baa been opened at Shillong under the aupervision of Mr. C. 
H. Holder. About 31 aorea have been already laid out during the last cold weather : the main object of the experi
ment is to diacove~ what European fruita are likely to succeed in the Khasi Hills. 
• 3. Rai :Bahadur llhupal Chandra llaau, late Deputy Director of Agriculture, Eutem llengal and Assam. baa 
been placed on apecial duty to enquire into the present condition of the silk industry in Assam with a view to the in
troduction of improved method of rearing, weaving and disposal of the finished article. His report ia ezpected 
in the spring of 1914 and aotiou will be taken on ita receipt. 

ll.-AGRICULTURE~ 

(A. G. BmT, B.So.) 
Btaf!.-The superior staff at present conaists of one Deputy Director. Proposals have been made for the ap

]!Ointdnt of an Agricultural Chemist and it is hoped that sanction will be obtained and the appointmeat made during 
the current year. • 

• An Agricultural Supervisor and two District Agricultural officers were appointed OD probation from June ~st, 
1013. 

There are three Farm Superintendents in charge respectively of the Shillong, Jorhat and Sylhet Ezperiment 
atations. 

A graduate of the Poona Agricultural College is now under training at Posa for the poet of Entomological 
Assistant, and if found suitabls will be appointed to this post on completion of his training in November nezt. 

· 2. Ezperinmal 81aliO'M~ etc.-In addition to the Experiment stations at Shillong and Jorhat, about 80 acies ot 
land have recently been acquired near Karimganj, Sylhet district, mainly for ezperiments with paddy and jute
The work of laying out the new statiob will be commenced in the cold weather of 1913. 

A Chemical Laboratory has been sanctioned at Jorhat, and the building will. it is hoped, be commenced by 
1914. 

It is proposed to open a godown at Gauhati for the sale of special seed, manures and implements recommended 
by the Department. 

3. Ezperimenl8 (major}-
(a) SugatTane.-At Jorhat work in the past has mainly been directed to testing indigenous and ezotic varieties 

of cane under chemical control in collaboration with Mr.- A. A. Meggitt, Agricultural Chemist, llengal. Besnlts up
to-date prove that several varieties of ezotic canes will, in Upper Assam, yield at the rate of 30 tona of cane per acre 
with a juice containing from 16 to 18 per cent. of cane sugar and a purity co-efficient of over 90. 

Work in progress includes the further testing of varieties, manurial ezperiments (mainly the relative values of 
eowdung and oilcake), and planting uperiments. . 

AI regards future work it is proposed to continue the testing of varieties, and to eztend the manunal and plant
ing experiments with a view to ascertain the most economical methods of cultivation. . 

With the object of attracting the attention of capitalists to the possibilities of sugarcane in Assam, it ia pro
posed to open up and plant sugarcane on an area of about 1,000 acres in the district of Kamrup by means of steam
cultivating tackle. The steam·tackle experiment will probably not be commenced until the cold weAther of 1914-15 
but in the meantime in order to provide a supply of •' sets" we propose to plant about 40 acres of good varieties of 
cane in the spring of 1914 on the site of the ezperiment. · 

(b) St:nl impro,;emenl invuligalitm8.-The field experi.lnimts in connection with. these are being carried out on th&. 
Jorhat Farm in collaboration with Mr. Meggitt. 

The past four years' work has shown the enormons importance of lime as an ameliorating agent on these acid 
highland soils. The great value of cowpeas as a green manure crop on limed land has also been demonstrated. 

. Work in progress includes the continuation of the work commenced in former years chiefly with a view to ascer
taining the optimu~ rate and frequency ol application .of lime. In ~dit~on.to this an ezperiment on a large seal& 
has recently been laid down to teat the effect of ground limestone on this soil. · 

Future work will consist in carrying on the above ezperiments and amplifying them 118 the occasion arises. 
(e) Polalou.-This is the most valuable crop in the Khaai Hills. Ezperiments at the Shillong Farm in the past 

bave proved :- • 
(I) that no variety remains long immune to disease (p1&ytop11Jhora infulafll) in these hills of heavy rainfall ; 
(II) that llordeauz mirlure is effective in checking disease, and that spraying with this fungicide is eztre-

. mely profitable ; . 
(III) that when cowdung is scarce, oilcake may be used with advantage to supplement the supply, but that 

soluble artificials, with or without cowdung, are not profitable owing to their high price delivered at 
Shillong, and to their liability to be waehed out by the heavy rains ; 

. (IV) that " seed " saved from the winter crop is very much more productive than '' seed " aaved from the 
aummer crop. 

Work in progress consists mainly of testing new varieties imported from England, and of growing large quan-
tities of '' seed " of the bl'llt varieties for sale to cultivators. · · 

·subeidiary investigations include an experiment in manuring with inaolublephosphates milled with cowdung. 
and testing whole seta against cut sets. . . -

Futu!" ~ork will conaist almost entirely of testing imported varieties and of growing large quantities of seed of 
good Varieties. · · . 

4. E;rperime1118 (minor)-

(a) R.ice.-A& Upper Shillong, experiments have been commenced to tl'llt-the value of transplanting agairurt. 
broadcasting ; also raw bonemeal and ground rock phosphates as manures. · · • 

o2 
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'YJlen t~~ new e~eriment sta~ion at Karimgn~j has bee.n equipped, rice will come under the head of " Major 
expenmenta, but until then nothing can be done m the plBlDS. · 

(b) Fodder crop&.-bperiments are being made with indigenous and exotic fodder crops at the Upper Shillong 
Farm with a view to solving the qu~i?n of the winter fod~er supply in the hills.~ Up to the present no exotio 
crop hae been suooeBSful, but severalmdigenous crops, e.g., maJZe, soybeans and raidan (a looal millet) have proved 
excellent for t.he purpose, the former for silage and the latter two for bay. ' • 

In this connection experiments with pit silos and hay-malting will be continued. 
Atter this year it is proposed to drop trials of exotic fodder crops, and concentrate on the indigenous ones. 
(c) lnlroduclitm of new cropa.-At Jorhat ground-nuts, potatoes and Manchurian soybeans are being grown 

experimentally with this object. Both ground-nuts and soybeans do exceedingly well, but potatoes have not been 
so successful. This will be continued. 

(d) Improvement of indigenou& cropa.-At Upper Shillong a commencement will be made to improve the local 
m&izll, and several millets by selection. . 

(e) Catae breeding.-The breeding of pure Patna bulls for sale to cultivators will be continued at Upper Shillong, . 
. (f) Sheep breeding.-The experiment of crossing Khasi ewes with Dumba rams will be continued at Upper Shil

long. As there !a already sufficient evidence that th~ cross fa a great ill!provement on the local breed, a few Dumba 
ewes have been Imported for the purpose of an expenment m the breedmg of pure Dum bas. If this proves suoce

81
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ful, pure Dumb& rams will be bred for distribution in the hills. 

5. Demon&lration.-Tbe use of bonemeal and flour phosphate ae manures for paddy will be demonstrated in 
four districts, tJiz., Sibsagar, Sylbet, Kamrup and Khasi Hills. There will be 10 centres in each district. . 

In addition to the above, there will be potato cultivation demonstrati01111 in the Jowai subdivision of the Kbaei 
Hills district, and during the potato-growing seaeon twelve expert sprayers will be sent out to spray the potatoes 
of Khasi cul~ivators with Bordeaux mixture ae a preventive of disease. .. 

A bone-ol'lishing plant will be installed shortiy at Upper Shillong to orush the local supply of bones for sale aa 
bone meal to cultivators. In the absence of local enterprize this innovation is necessary owing to the fact that the 
heavy freight charges from Gaubati to Sbillong are preventing the extension of the practice of using bonemeal 

118 manure in the hills. , • 

6. Training of demon&tralors.-Four apprentices, sons of cultivators, are under training for the post of demons· 
tr&tor, two at Stillfong and two at Jorhat. There is also a Lnshai youth under taining at Shillong. 

Two men who have gone through their period of training at Jorhat are now employed as demonstrators in the 
Sibsagar district, and three me1;1 who have gone through a similar course of training at Shillong are employed as 
demonstrators in the Khasi Hills. · 

7. Mi&cellaneouB.-Tbe breeding and distribution of improved breeds for poultry will be continued in the Lushai 
Hills. Two L~sh~ Agri~ultur~ aesistants have ~ently been appo~ted tQ. ~ork ~nder the orders of the Superin
tendent, Lush111 Hills, w1th a Vlew to the general1mprovement of agr~culture 1n this tract. The work is under the 
general supervision of the Agricultural Department. • 

In the Nag& Hills the introduction of terraced rice cultivation,~ and trlhls of fruit trees will be continued by 
the Deputy Commissioner. . · 

• It is proposed that the Political Officers of the North-Eaet Frontier Tracts (Abor, Miri and ?.fisbmi countriea) 
should take up the improvement of local agriculture in consultation with, and with the help of the Agricultural 
Department. The Deputy Director will, if possible, visit these tracts, consult the Political Officers and advise ae 
to what can be done. ' 

lli.-VETERINARY. 

(S. G. M. HicKEY, M.R.C.V.S.) 
1. Con&titution.-The Department is at present managed by one Superintendent; there are three Veterinary 

Inspectors, each one being placed in charge of a certain number of Assistants whose work he regularly inspects. 
Besides the dutiea of inspection an Inspector also investigates outbreaks of contagious disease and superintends 
the inoculation work in the field. The total number of Veterinary Assistants DOW employed in the province is 37, 
of whom. one is atatl, five are reserve, three hill districts and twen~y-eight plains dis~ricts Veterinary A&sistants. 
The BBnctioned cadre of Assistants is 51 and it is proposed to appomt as many Vetennary graduates as available 
in 1914-15 towatds the completion of the cadre. Under orders of the Local Administration each Local Board is to 
employ two Assistants, one stationary an~ one itine~ting or bo~h itinerating as required for each of th~ subdivisions. 
Nine Boards out of 19 have now 2 Vetermary Assistants; durmg the year 1914-15 every attempt will be made to 
,Provide each Board with the full number of Assistants. 

2. Training and Recruitment.-;-The Administration now ~ends students to the Benga~ Veterina!y College with 
stipends for training and the quahfied graduates are taken lD the .Department as Veterlll&ry AssJBtants. Stipen. 
diaries are also being sent from. this province to the Bengal Vetennary College by the Local Boards. To attract 
a good type of men the value and number of the Government stipends has been increased ; new conditions of pros
pects and pay of service are being considered by .which the cadre is to be improved in the future. 

3. The following are the principj~.l classes of contagious diseases with which the Department have to cope :
Rinderpest, Anthrax, Foot-and-mouth disease, and Hremorrhagic Septi~remia : ~sea under the Glanders and 

Farcy Act are not very uncommon in this province. The work of the Vetennary ASSlstsnts is at present mainly 
directed to treatment of contagious diseases of cattle and other domestic animals, especially by inoculation, enqui. 
ries into the causes of outbreaks and the results of inoouldtion, and instruction of villagers in the treatment and 
breeding of their stock. In o~tbrea~ of Ri~derpest the ~stante generally inoculate cat~lc an~ th~ rcaulte.have 
been up-to-date BBtisfactory; moculatlon agamst Anthrax 18 always undertaken when the d1sease 18 mlcroscoplca.IIJ 
diagnosed and with satisfac~ry results. 

In the following statement are shown the number of animals immunized with Serum treatment and the 
mortality amongst the inoculated animals :-

Xo. of outbreab In wblch l!i ame of dlseaae aqalust which Number of animals which J!iumbfor of animals Nombn of anlmall 
Inoculation waa under• Inoculation waa carried QJI. 

died unlnocolated In inoculated. which died arw lnoc!lr· 
•, tAken. eoune of outbreak, lation. 

1 I I a ' I 

286 Blnderpeat • . . ,. . 8,403 27,361 881 
1!0 Anthrax, . . . 1G2 1,033 36 

11 Bemorrllaglc Beptlclomla. . 88 l,UII .... 
1'0U£ 2117 .... 8.853 80,t30 80S 
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4 Vekrinary H08pi!DU and Di•peMOriu.-The chief usefulneea of the Department at present lies in the worl!: 
·done by itinerating Aeaiatants.in th~ mofus~l ~nd the energies. of the Departme~t are D?1J mainly eli~ to~
-arease the number of peripatot1c AliiWitanta; 1t IS open to question H the whcle-tlDle &ervlcee of a Vetennary Aasie$
ant oan be always placed at the diapoeal of dispensaries. All present we have, however, only two Government. 
Veterinary hospitals and one Local Board dispensary in the province; with ase:parate department for Assam it 
baa beeome imperative to start a central large hospital at headquartora at Gauhati with a laborawry :the aanotion 
.to thia projeot of the Local Adminiatration baa been obtained. The detailed plana of the buildings have been sent. 
up and it 1a hoped considerable progreBB will be mad~ during. the year towards the completio!l· ~ere are 19 Boards 
in the province • it ia proposed to start two more diapenaanes under the Local Boards dunng thia year and efforts 
wW be made to increase the number during the year 1914·16 and the next. · 

ts. Rueanll11101'1-and Laboralhry.-In the year 1912-13, 156 apeoimena were examined, of which 13 were found 
to be Anthrax, 23 Hemorrhagic Septicemia, and 16 Surra. Several other blood and intestinal parasites were 

...,zamined. In the absence of a fully equipped laboratory no reaeareh work could be undertaken on regular lines. 
With the coustruetion of the laboratory which, it la hoped, will be complete during 1914-15, the Departnment. 
will be in a position to frame a definite programme of work in coune_ction with research. 

• 8. Bruding Operation..-The improvement of the breed of cattle ia a question which is at present -awaiting 
·the report of a special enquiry made in 1911-12, by Mr. J. R. Blackyood, now Directox of Agriculture, Bengal. 

9.-BURMA. 

I.-Agriculture, Northern Circle. 
• A. Mandalay ..llgricullural Slalion.-1. -Paddy.-The worli: of seleotion and distribution of improved pure 

aeed baa been extended and will be continued. Our improved Kalagyi has been very favourably reported Up<ID 
-and efforts to still further improve this and other varieties by "line " breeding are in prograss. The following 
<experiments will be continued :- - -

(a) :Manurial experiments with both local organic and chemical manures, including Nitrolinl which gave pro
mlaing results last year. 

. (6) Green manuring experiments. 
(c) Rotation and cultivation experiments. 
(a) Methods of sowing and planting-including a few spacing experiments. 
(e) Water measuring experiments. To ascertain the best method of watering and the most economical quan-

.tity of water to apply. Also to find out the effect of stagnant water. 
(/) Trials of exotio varieties, several of which show promise of success. 
It ia also proposed to commence experiments as follows :- · 
(a) On the best method of treatment and most economical seed rate in.nurseries. 
(b) The effect of liming. 
(o) To ascertain the loBB in manurial value, if any, due to the running off of irrigation water. · 
(a) To establish an identical series of. manurial experiments at Hmawbi and Mandalay in order to. correlate 

.results for rain-fed and irrigated paddy. 
Some of the difficulties of obtaining and maintaining pure seed were brought to my notice by one of the co

operative credit societies and afterwards by two individual Burmans in 1909. In order to eluoidate the matter 
it was found neoe888ry to ascertain-

(a) Whether self-fertilization or cross-fertilization ia the rule among paddies. 
(b) If croBB·fertilization does take place, to what extent does it occur and whether there ia need .to take speoiai 

precautions to prevent it during breeding and selection experiments. 
(c) Whether craBBed plants obey Mendel's law. 
During the last two years five distinct and eaaily distinguishable types have been carefully" fixed." These 

-are now being utilised for the above work which will be continued till reliable data have been obtained. The Assis
tant Botanist is helping in this line of work. 

·2. Wheal.-The work on this crop was last year greatly reduced owing to UDilllitable conditions. It ia not pro
JIOSed to undertake any new expriments. but selection will be continued. 

3. CoUon.-With the exception of Cambodia, the introduced varieties have proved to be~~ no value at Mandalay. 
Cambodia la still under cultivation and will be persevered with. Some seed has been distributed. The several tree 
-cottons grown are valueleBB and will be uprooted. 

4. Pyavng.-Selection and distribut.ion of the in!proved varieties as previously. 
5. Tavngya ExperimmU.-have been discontinued for.~e present. 
6 • . Poullry Brewing.-Will be continued on a small scale as during the paSt years. Considerable improvement 

'has been noticed in the poultry of surrounding villages as a result of distribution of stock birds and eggs. 
7. Impkmm18.-The scheme at present in vogue for_the introduction and manufacture of new implements 

is proving most suooeBBful. We continue to manufacture a few-chie1ly " Gwinael•" at the farm workshop. The 
demand is chiefly for gtoi718el,, small ploughs, cultivators, winnowers, chain-pumps, bullock threshing-machine~\ 
-and chaff cutters. -

B. Natywagon.-1. Pe,..and Beana.-Clasailication and smvey have been completed. 
•(a) The main work on this area will consist of agricultmal experiments to teat imported Lima and other beans. 
(b) As a subsidiary piece of work the breeding experiments at present instituted to obtain pure races of Burma 

Deans free and phaseo-luuatin will be pxoceeded with. · 
This work ia being carried out at Natywagon a short distance from the Mandalay farm on typical pea and . 

'bean soil. • 
2. Groundnvi,.-Now that we have a amall area suUable for their cultivation it is proposed to recommence 

~he study and trial of varieties. :' 
• 3. ~ota~ou.-Trisl on small ~ of a few European varietiee with a view to improving tlie potatoes grown 
m the district. , , 

C. Ywalllitgyi (Hopin).-The trial of wheat in the Hopin valley will be undertaken if funds are ..available for 
"the hire of a plot of land for the purpose. · 

.». Mgillyina.-The production and distribution of introduced varietiee of potatoes. This work ia being carried 
on m the old Goverument garden and shows every promise of success. The object is to enconragu the cultivation 

·of better varieties of potatoes than those which are now produced in the district. 
• ~ Dinrid Worl-.~nsista ~~efty of the introduction of new crop varieties in suitable placee, extension ~ 

·existing approved V&rl8ties and gmog advice and assistance in agricultural matters to rural co-operative societies 
.and othen. 
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F. EclvtaJionaJ Work.-This will be confined to practical instruction of .the farm staft and district agriculturist.-
as no classes or courses are proposed for the coming year. · 

.'Bugyi (Tantobin).-A plot of about 3 acrea hM been acquired temporarily for the parpose of introducing 
paymg dry crops such as Sessamum, Cotton, Pe.seingon, Pehyngyi, Groundnuts, and Jowar in the uplanda and 
Wheat rotated with pulses such as Pe-gyi and .Sadaw-pe on the lower lands or aan6. Deep and early cultivation 
will be tested for some, if not all, of these crops. 

*Poclu.-Th!\1 plot consists of from 22 to 24 acres of wheat and cotton soil and about 3l acres of red. upland 
" ya " ootton soil. . -

The objects in opening out this station are the improvement of wheat and cotton and if possible of the methods. 
of cultivation and rotation. The chief aim will be seed selootion-improvement and distribution of these two 
crops both of which, as grown at preeent, are of exceptionally poor quality. 
. •Pv:imyu (Siriga lulea).-The enquiry already undertaken with a view to the inception of remedial meas~a. 
against this pt>st which is doing much damage to the Jowar crops in districts in the dry zone will be continued. 

H.-Agriculture, ~outh~ Circle. 
(a) The Hmawbi Agricultural StaJion.-The station of about 400 acres is entirely.devoted to problems in con

nection with the rice crop. 
•I. The laying out operations mentioned in previous reports will be continued. At present 75 acres hava heeD. 

surveyed and bunded. During next year it is intended to tlt,ke up about 30 acrea more. • -
*2. A collootion of paddy varieties from all the Lower Burma districts has been made and will be maintained 

as a permanent feature. Erom the varieties originally collected about 300 ringle-ear cultures have been made. 
A first classification of these according to grain shape has been made. This work will be continued during next year. 

•3. A study of intra-varietal variation with a view to selection for uniformity of grain shape and colour and 
yield has been begun with six varieties specially suited to the requirements of the mills. One hundred eingle-ear 
cultures of each of these varieties are being experimented with. This work will form a permanent item in the pro-
gramme of the station. . 

•4. In connection with the work of item 3 a study of crUB8-pollination in rice has been started. One year's 
observations have already been made and the work will be continued during season I914-15. 

*5. A scheme of manurial experiments for paddy has been drawn up. Work will be started during the present 
year and will form a permanent iteltl in the programme. 

*6. The question of the pr<iper amount of seeding in the nursery and of distance and number of planw used 
in trans-planting will form the subjoot of an experiment. 

*7. The experiment with improved implements mentioned in the last report will be continued. Owing to lack 
of buildings (which are to be erected during the coming year) it has hitherto been found difficult to carry on th& 
work. _ 

The above are all to be considered as items ·of work of the first importance. 
(b) The Mdn Oanal Station.-This consists of about IO acr~ only, is situated at Pwinbyu in the Minbu District;. 

and was acquired in I912. 
I. The introduction of improved varieties of paddy has been begun with six varieties and will be continued. 
*2. The introduction of sugar-cane as a crop in the Milo Canal area will be attempted. It is intended to obtain. 

improved canes from Madras for planting next year. 
3. Cambodia cotton cultivation will be demonstrated. 
Item 2 is to be considered of main, and itoms I and 3 of subsidiary importance, 
(c) Ootton Station,-It is expected that a station for cotton and other dry crops will be opened during the year

at Tatk6n in the Yamethin District. Cotton will be the main crop and maize and sessamum subsidiary. Owing 
to absence of information no detailed scheme, however, has as yet been elaborated for this station. 

(cl) .Agricultural SuNJegs.-It has been decided that owing to the demands of other work and to the faot that 
the surveys already done liave furnished the nec(IBsary information for the work of the Experimental stations, these 
surveys be discontinued in the meantime. Accordingly the survey of the Kyauks6 District mentioned in last year's 
report has becn abandoned. 

(e) Economic Surveys of crop varieties. 
I. Padcly.-'-This work has been mentioned under HmO:w~i. 
2. Beasamum.-A collootion from the districts was groWl!. on ·a email plot "t Tatk6n last year and a first series 

of observations made. This work will form part t'f the work of the station for cotton:, if that be opened. 
. 3. Maize.-In the event of the Tatklln station being opened during the year a collootion and e:u.mination of 
maize varieties will be made there. 

• ])iatrict work.-I. Di&tn'bution of Oamboclia colton seecl.-It is proposed to utilize co-operative societies as 
media for the propagation of improved or imported seed and the demonstration of implements. During the present 
year Cambodia cotton cultivation is being demonstrated on co-operatcrs holding all along the railway line from 
Pyinmana to Mahlaing, also in the Pakllkku District west of the river. Last year a plot at Tatk6n yielded seed 
cotton at the rate of 1,250 lbs. per acre. Wheat and d&l (Oajanus incliCtls) are also being tried, Cultivation of 
the latter, mentioned in tho last report, is making good headway in the dry zone. 

2. Di8tn'bution of paady seecl.-Improved seed will be sent out from the Hmawbi station to a society w!tere 
it will be multiplied by one of the members who will act as the scedman of his society, the seed being sold dli'OOt 
to the mills at enhanced prices. 

•3. District .A.gricllllurillts.-Five District Agriculturists at present under training will be posted to five of the 
districts in the circle duri»g Hll4-I5. Their duties will consist in helping societies with the seed work abon men· 
tioned and in collecting information regarding varieties, dieases, etc. 

The supervision of these men and the conauct of the above mentioned district work is of the first Importance. 

III.-Agricultural Chemistry. 

' 1. Boils.-• (a) A study of the relative fertility and manuring of some typical paddy eoile, 
- This work consists of pot cultures which have been in progress for over two years. 

(b) A survey of the Mandalay farm soil. 

, • HolD lin.,. of IDv.,.tlgatlon. 
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· • t. Patldy.-The eBect of enviJ'Oilllleut upon outtUl'll, composition, quality, ripening and productivity of eome 
paddynrietia~, · 

The queetion of oattUl'll and the etudy of •arietiee ia ouly cODiidered iD • few partieulal' euee. . 
Up to the present. etreu :hal been laid upon the •ll:mical differentiation of paddy 't'arietiea. 
On thia eubjeot two papers h..,.e been prepared and some more work fa iD ~· 
With the aid of the new methods deeorlbed in these papers i' beeomee pouible to determine the elect of 

· en1'ir011Dlent on rice quality, 
Thfe work hu becu commeneed and forms now the moet important inquiry in hand. 
The work on paddy includee pot and pM cultt~re~~ at Mandalay, plot culturee at Biz outstation• and chemical 

analy~e~ of eoll crope and manUJ'el. 
3. 0•1-Httl.t.-The eumination of some le11 common oll seede. 

The Programme of work of the Asaistant :Botaniet and the Aseiatant Entomologist during 1014-111 will be iD 
·eontinuaili!n of that for 1013-14 u indicated below. . 

IV.-Economio Botany. 
1. Continuation of the etudy of Seaeamum1 (in collaboration with tlie ~puty Director of Agriculture, Southem 

·Clrele, for •arietal and other charlctere}. • 
t. Punuance o! the inveetigation mto the " Gwabo '1 of paddy. ' 
•3. Study of the fertilization of paddy (in collaboration, with the Deputy Director of Agriculture. Northem 

Circle). . -
4. " Mendelian " or other inheritance of colour in PtggtJ (Phaseolus IUJiatua ), 
11. The :Botanical aepect of the Phaaeo lunatin question (in collaboration with the Deputy Director of .Agri. 

· cultUJ'e, Norther~~ Circle). 
- V.-Entomology. 

•1. The work of the paet year in studying and advising on crop peste will be continued. 
ll. Ellperiments on white ants and other insect-peste. 
3. Stlldy of paildy and sagar,cane peste. 
4. Study of mango-weevil at Maymyo. 
11. Compllation of the 11eceseary leaftets and bulletins. 

; VI.-Veterinary. 
•AI bl paet years the work of the Department will be concentrated on the prevention and treatment of out• 

"breaks of cattle disease in the districta and the inetruotion of pupils at the Insein Veterinary Sob,ooL 

Io-NORTH-WEST FRONTIER PROVINCE. 

(W. ROBERTSON BRoWN.) 
(a) Alma. . 
(b) Resalta obtaiJied &iDee the aubmiasion of the previous prognunme. 
(c) 'lhe dhections in which it ia proposed to continue the work dUJ'ing the coming year. 

Crops. 
Fruil.t (a).-The developme11t of the fruit ~in the No~-West Frontier Pro'fiDce. . . 
(b) 60,000 young fruit trees of au~~~ f :;;::;_-_::;;. ~nied ---~ dv~ .tha __ 

:paet ll yeate. • , , • • 0 uuna have ~ ~~t been 00.....,...__ h · . 
Imported peachee and .nlnr-bave elltended th ~· -----.... -.., UIUt ~\ll.Y~Ji.~•ng . 

. -w·-- - _. _._ .... lood Varietiea of fruite are flisp e ~keting -.son of theee • - . -· -. 
·takeu ~ b~:'cJ:l'ved to be suitable and eooo l~alg ~fruit h'esa. fruita by nearly 2 DJonthe.. 

( ere. · onuo packing material for • 
. pack ~~:ifnBtrating on GO acres of h . . . . npe tender fruits, and it is J...r--
. y, • ore ard land, that it pays to • ---a-

ID demonstrating how orchard ineect grow good quality fruit. and to lllarket d 
lD impl'O\'ing facil' • post., can be eco _, __ ,. an 

ltle& for the despatch d no.........,.y controlled. · 
-. WAeal (a).-rodetermme • an tran&portoffruitafr h 

and to maintam Btocb of...,_ which wheats are snitable t. th _om t e North-We~r Pro • . 
(b) r-v aeede of the sel ti . or e vanoua tract • vmce. . 

aud 8aed 'l~ethmo~.~pcrtant wheat &mota h ec L~~'!- To encourage better c~~tio~ Nl?~Weat Frontier Pro'fiu-
8 -ted .,......_ • L-L &VO """D ella • ed D DJ .... eat ln'nwin~ vv 

Certain 1 "J J!VG J8 ~~V~Dg SOWn on field ~ a~d their w.heate o) • a·- .. -· 

. the North--~Frowh~ta are of eliCeJlent qaali areas thJB rab~o • asai1ied and grown at T'ar.n b 
"""'• ntier Pro • ty and appe t be a • 

Engllsh "'-- • VDlce. ar 0 more Bllitable th . ' · 
aud ita 11o11J' i:i:iought wheat ripened 2li • . • an PunJab or Pusa wheats for 

(c) lD ~ell. Thla variety may h':!::j! grain ~r acre at. raraab •. 1 . 
:Produotion !:d~~ :\ i~~ting the beat types U:, ~= tracts or in b~ was also very free from ;._. 

lD testing foreign wheata unC:: to ~ established in 1913-Ilheats. Ninety acrea ha'fll been aolplired ! 
lD demonatratin • r stnct control. . . or Beed 
., . g lDlproved method of · -"'IJ'" (a).-1'.he iln • Wheat growing on • • 

- (b) Am • • PlO'fllmeDt of Peshawar Whit .,.,,_ liTigated aud 'IIDin::igated farm -
..... __ enoan vanetiea of Dl • .h e ....... ~ maize L 
....... the local w.hite variet.. IUZe a'fll been extenai'fe) • • - · 

·o~• 'Y tried aud ha1'D not 
. PlOved more suitable to the Pro • 

• . vtnce 
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• ' (e) In the continued 110lection of Pesbawu White Maize, and in the demonstration of Improved method& 
~~va~n. • 

Ctllkm (a).-Im.provement in the lint percentage of Pesluiwu ootton. The lntroduo~n of a high Jieldi. 
long atsple American cotton, and Improvement in the cultivation of ootton. 

(b) Seleo~ns of Peahawu cotton have been made, and are being propagated. American ootton, Multan R •. 
Flo11'111'8d cotton, Malvensis, and Rolli¥' cottons have not yet shown that they are more profitable than Puahaw' 
cotton. 

(e) In the continuation of the trials mentioned above. 
Barley (a).-The establishment of one type of high olau barley in the Province. 
(b) The examination of local barleys is being proceeded with, and the Murree Brewery Co. :reportad Ulat tW< 

samples of Engliah barley grown at 'larnab were the best they had IIBtln, and were eminently suitable for malting. 
(e) In propagating the best local barley and in carrying out extensive trials of the Imported barleys under atria• 

CODtrol. 
o) Sugarcane.-Improvement in the quality of gur and the :reduction of the cost of production. 

(b) Mauritius canes \\-ere trisd on field areas ut\911·12 and 1912·13 and they have not proved distinctly betten 
than the looal thick Peshawari tmgar-cane. 

- A variety of Ukh cane from Partabgarh is finding favour in a district where the area under sugarcane ,.. deolin 
ing owing to the severity of the attacks of " red rot." . 

Early frosts. the limited supply of water and manure, and the unsuitability of the fielda for the eeonomical111l8 
of labour saving implements combine to make the manufacture of white sugar unprofitable in the North· West Frontier 
Province.· 
. (c) In the continuation of demonatra~na.in methoda of cultiva~n and gur making, and in further trials of the 
Mauritina _and Partabgarh varieties of cane. 

fl'r})au.o (o).-The maintenance of stock of seed of a good type of NicoliaM t'llllica_ and the encouragement of 
more intensive oultivation. _ 

. (b) Tarnab fum tobacco is the best in the neighbourhood, but this appeiU'B to be chiofty due to better cultivation.' 
The coat of cultivation has been greatly reduced by the USB of the Single wheel Planet Junio~ Hand Hoa. 

(cfln the continuation of the work on the linea noted above. 
Cl&iUiu (a).-The propagation and the maintenanos of a good type of disease resistant chillies. Improvement; 

in the cultivation of chillies. · 
(b) Farm chillies are fairly free from ColletotricAum nigrvm, the disease which threatans to banish the crop

from Peshawar District. :But the comparative Immunity is apparently due to the superior cultivation received. 
Imported American chillies 'vteie' more seriously affected by " collettltrichum " than the local variety, and the disease 
appBIU'B to be equally prevalent in wet and dry seasons. 

~ (c) In the oontinued BBleotion of the best types of plan~ which are free from disease. 
8'1P}ar beet (a).-The prOvision of reliable data regarding the cultivation and the quality of sugar-beet in the 

North-West Frontier Province and the determination of the length of the season during which roota might be 811ppliecl 
to a sugar-beet refinery. · 

(b) The climate, the soil and the agriculturists' methods of work have been found suitable, and roots yielding· 
as high as 20'03 ancrose in juice have been grown, while the average augu content over i of an acre was asoertained 
by Dr. Leather to _be 15•56 at Tamab. • . _ 

(c) In the oontinua~n of trials on the linea noted above alld especially to asoertain the length of the beet root; 
1111pply aea&Pn. . 

J'oddefo• (G).-The provision of green fodder and nutritious hay for work and dairy cattle, and for military ho1'8e8 •. 
To obtain a grau to mix with clover, which can be out by a mower, the rate of daily wages being very high. . • 

(b) 8Aaftol in the North-West Frontier Provinos appears to be better all round fodder than Beraeem for cattle,. • 
while :Berseem is more suitable for ho1'8e8 and curing to hay. , 

B'Mftol with rye grass is better than lha/tol alone. Beraeem and rye grass is exoellent as clover hay, 
:Broad red elover and rye graaa field good crops of high quality hay in Peahawu. 

• Rye grass ,rlthout •Aaftol, berBBem, or clover is excellent green fodder, but is not reliahed as pure hay. The 
:Military Graae Farms throughout Northern India are now und&rtakiJig trials of the ~oodera mentioned above. 

(e) Continn&t!<!• of trials and dem~,P.~;- ··...,,. ,... t" ~ ..-.~.,, indicated. 
-- - ·"l ) "EconomJ.C surveys u• -- •. - d~>r B"'e"ilik . ·•.ion. 

e k 'L.oa been mentio~&tul!R! -- ... •. u 
1 Paddy.-Tbis !'~r ,._ . · -'-"oda ol 01J].tiva':.. P•• .,e .. leoted and -weedy land only, and· • - . . .. t·- ent in m"""' " "r oc ......... ti Pro . -. z"pkm~ (o).-Economlial mpro:: ateel ploug'hs tor _:~i!i:C ;:Jh.\V8B1i lltUI!CPF.... VID:ce• • 
m -'"tiona appear to req • t ting these la_.. 

(b) Present collU' eel ·ta suitability m rea · · Provinos. 
the }l&jah plough,~ hp:, ~ appreciated on "~ :• -:;:·taken up ia the :North·W•at.~:~ 

rm. Spring t....,_ t ,thioh are ,_e.y • •--~ Jla,n'OW on SU'"'" • 
..... e be the only iJnplemen I • h a the Spring·t..,.,.. ol instructive ooUeotwn• 
'lhe88 seem to • the value ol the ll&Jah t>loug an and the eatabUahment an 
(e) In demonstratmg • n of garden and t.rm pests. is oolleeting and 
E~ (a):-~r::C:. ana the trained entomologist ia c'hsrge • 

of ineeOtB and 6grioul been buUt on the 'lamab £arm. . • of the museum ooUeetiOn. 
• (b) A mu.aeum hall and in the m&llltenance tier Provinoe. 
mounting, etc. ta especiallY in the orchards, • n to the North-West Fton ooa1 breeds. and' 

(e) In the studY of crop pes_ • and distribution of :Bufl Orpiagto and table birds. than the 1 
pO!Jllr.y {a).-'lhe introduou;,nved to be hardier ana better laJ'BrB 
"') :Bnfl Orpingtont have Jtrinted· villa • 
\v !1 kent have been • 0 lngtont village by ge. 

manY c IC ___ .:o:n .. and diatributiDg f1l • (o) In b~ ____ _ 

ll-llYSORE. 

0 OOLEHA'Nt M.A.., -pg.D.) 
tl.EB'LIE • 
\ • 1 • 1 to thtt chler· 

1.-AgnCUlture. • voted a\moat exclUBIVe 1 t.abliahmcnt 
ileB from :Bangalore, ~ttd to Government for the ee 

. F ~ ~ituated at Bebmt· sv;~l)ll&lB have heeD ::!:~:dating at Bllngalore. 
The prel','lnt ~tern part of the Sta e. kedly dillerent from 

cropt grown 'n tJ;Le soil and climatic tractll mar 
of further farm& ID 
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Ex peri ment11 tcilh ragi.-(Eletm'ne tornta11a.)-As this is tho chief cereal crop grown on the dry Janda in tho 
eastern part of the State, work on it occupies a prominent place on the Farm. The experiments being conducted 
may be divided up as follow ;-

1. Sta•onal 1otcinu• to ascertain the m06t suitable time for eowing ordinary ragi. Originally the eowings 
extended from April to August, but as the eowings in April and May have yielded uniformly poor results, they 
have beon discontinued. The sowings now extend from June 1st to August 1st at intervals of teo daya. The 
combined results of four crops indicate that sowing in June gives a distinctly inft'rior yield. while the sowiogs from 
the ht July to the 1st Augu!t have shown no uniform superiority for any one of the four sowioga. The experiment 
will be continued. 

2. CullitJ(Ition erperinu11f1.-Thello coo.!ist of (a) early 111. late ploughing, (b) wide r1. narrow sowing and 
(c) ploughing with improved plough 111. ploughing with country plough. · 

(a) The results ar~ uniformly in favo!lr of plouj!hing as aoon after the hsrveRt a~ possible •. (b) Thia experiment 
in which ragi ia sown, 10 one set of plots, m rows 6 mehee apart and, in another set, m rowslO mehes apart has been 
in progress only two years. ~e results to date are in favour of the n.arrow Rowing bu~ are not yet conclusive, 
(c) This experiment baa been 1n progresa only one year, so no concluslve results are available. 
- All of the aeries of experimente will be continued. In addition, an experiment on the use of the sub-surface· 
packer alter ploughing is also being carri.:d on.· · · 

3. Manurial ezperimenll tcilh rngi.-These coDBist of two series, one on kar or early ragi sown in lllay and har• 
vested in Saptember; the other on ain or ordinary ragi sown in July and harvested in November. The manures 
coDBiat of various lrguminous crops grown as green manures. In addition, to one series of green manure plots, potash, 
phosphoric acid and nitrogen in the form of potas.~ium sulphate, basic slag and castor poonae are added in small 
quantities either elngly or combined. · 

In the case of tho early ragi, ·the green manure crop is put in after the harvest ; in the case of the late ragi. it 
ia put in befora the sowing. During the last two years, the effect of the green manure crop has become quite marked, 
in an increase of yield, especially with the lafo ragi. · 

The complete series of experiments is as follows ;-
(1) Gree11 mmauTt.t al011t.-(a) Black gram, (b) Green gram, (c) Sunn hemp, (d) Cow pea, (e) Avare, (f) Avare 

with ragi, the pods of the avare harvested, the plants ploughed in (g) Avare with ra¥i• the avar~, pods and all, ploughed 
in. 

(2) Gnt11 manuru tcith olllw ferla7i:er~.-(a) Cow pea with potassium sulphate, 60 lbs. per acre, (b) Cow pea 
with basic slag, 150 lbs. per acre, (c) Cow jlea with potassium sulphate 60 lbs. per acre+ basic slag 150 lbs, per 
acre, (d) Cow pea with potassium sulphate and basic slag as above +230 lbs. of white castor poonac per acre. 

(3) To these experiments has been added a set of plots to which cattle manure at the rate of6,000 Ibs. aDd 
3,000 lbs. per aero respectively ia being added. 

All of these experiments will be continued. 
4. Seed 8fltcli011 by immer81'011 in .tall IL'IIkr.-This method of selecting seed of high specific gravity, bas, through 

two seasoDB, yielded strikingly good results, giving an increase of 59 per cent. and 56 per cent. respectively over 
check plots. The- experiment will be .continued. 

5. Tuting of Tagt mTitliu and ltleding of pure linu.-A number of the local varieties are being tested against 
each other and pure line selection wor~ ia being begim. This important work will receive increasing attention 
from now on. ~ 

6. Rolati011 of ragi With ground'nut.-This experim'!_nt which baa been runi~g for only a short time will be 
continued. 

Ezperiments with paddy. 
The results of experiments with paddy, conducted on the Experimental Farm up to 1911, have been 

publiahed as Bulletin No. 2, General Series, of the Department of Agriculture. On the whole, the results 
obtained since then have agreed with those already publiahed. Certain experiments, notably those on tho use 
of artificial manures and those on sowing with sprouted paddy, have been discontinued as the results .have 
shown their Impracticability. 

The experiments on paddy at present under way may be classified as follows ;-
1. Culliwalion Ezptrimenl.t. (a) TraDBplantation t'.t. Broadcasting. 
Tho results still continue to show a variation similar to that 'Jioted in the bulletin published. ThiL9, out of a 

total of seven crops grown, ~o four, tralls~lanting ~as given a larger yield, while, in three, broadcasting has given 
better results. These expenments ara bemg contmued. 

(b) Deep t.'l· Shallow ploughing. Here also the results to date have not been conclusive, shallow ploughing 
having given better results in four and deep ploughing in thretl of the seven crops. The experiment is being continued. 

(c) Ploughing immediately after harvest w. ploughing inlmediately before transplantation. 
The results of this experiment appear quite conclusive. In only one of the seven crops has the former method 

given a 8omewW.t higher yield, while in the other six crops, the latter method has given better results, the 
dif[erence being-iq most cases quite marked. The experiment ia being continued for another year. _ 

2. Manurial ~rimtnt&.-{a) The experiments with artificials, 88 originally planned, have been discontinued. 
They showed concluSJvely (1) that saltpetre has no value as a manure for paddy at least under lllysore conditions 
and (2) that a mixture of saltpetre, basic slag, and sulphate of potash, though increasing the yield somewhat , wa.'l 
used at a great net loss. Another series of experiments will, however, be begun in which saltpetre will be 
replaced by ammonium sulphate and in which a complete manure, and an application lacking in one of the three 
coDBtituents, nitrogen, phosphoric acid and potash respectively will be given. 

. (b) Green Manures. Experiments in the use of cow-pea and sunn hemp as green manures which have given, 
on the whole, good resultlt will be continued with a modification. As two crops of paddy are grown in a year, it has· 
been found difficult to get a good growth of the green manure crop owing t.o the short time between crops. To 
avoid--this, the transplanting of one of the two crops will be placed three or four weeks later than at presant and 
ouly one green manure crop will be grown in the year. In this way it is hoped to get more satisfactory results. 

(c) Green manures plq hone meal; green manure pl111 a small quantity of castor cake; and green manure pVB 
lime. These experiments have just been begun. Up to the present the addition of raw bone meal to green manure' 
has given a decided increase as compared to the use of green manure alone. · The addition of lime has had a depressing 
effect on the yield, while the addition of a small quantity of castor cake has apparently had little or no effect. Th
experimeots haTe been running ouly ono year and will be continued, 

• (d) Castor cake as a manure for paddy at the rate of 600 lbs. per acra has for six crops given uniformlv an 
increase in yield but in only three of the six crops has it given a net profit. Experiments will be continued aiul as 
soon as plots are available the use of castor along with a phosphatic manure will be tested. 

Sugarcane Ezperimef&ts. • 
1. &1180'11al planling.-This experiment. which was planned by my predecessor to ~rtain through how 

many months of the year cane could be profitably planted, 80 as to get the most economic use of improved crushing 
and boiling maohinery, has had to be remodelled, as the original plan necessitated planting cane after cane for a 

, 
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11eries of. years. The plots have now been doubl~d in number so as to allow for a 10tation and the ex""rime t ·u 
be continued as thus modified. . .-- n Wl 

2. _!l'Miiflg varieties.-The three chief local varieties of cane are being tested against eight imported v · ti 
•• to y1eld, purity and r~cbnes~ of juice •. In addition ~be same varicti!ls are being tried under comlitions ot::=n:• 
water supply t~ test the1rllardine&B, Thl& work has just be<'n begun and will be continued until definite r ultay 
have been obtamed. oa 

• Mi110r crops.-Seve1al varieties of cotton e.ro being t<'sted as to their suitability for conditions in the eastern 
part of the State, wb?re up to the present cotton ll&s not been grown. The results indicate that Combodia c be 
.successfully grown w1th a small amount of irrigation. an 

II.-Agrioultural ChemiStry. 
1 Testing of sugarcane varieties as to riclllle&B and purity of juice. This work will be carried on in 

~nnection with the variety testa on the farm. · 

2. D~termina.tion ?f soil moisture under ~ifierent s~s(ems of dr;)t land cultive.tion This work has, owing to 
lack elf swtable soil b~rmg appa~tus,.been carne~ on durmg onl;v pa~t of the year. Soil boring apparatus especially 

. ,constructed ~or work m senu ar1d regtons, accordmg to the spe~dic!l't10ns of Dr, Lyman Briggs of the U. B. Depart• 
ment of Agr1culture, has now bl)en ordered, so that the work will, m the future, be carried on throughout the year. 

3 .. Ana}Y.ses of the soils fr~m. various plots on the ¥arm which have for the last five years undergone dillerent 
ma.nunal treatment, to ascertam tf there has been a.ny mcrease in pla.nt food constituents and humus. 

4. A beginning will be ma.de in preparing a soil survPy of the State, 

III.-Biology .. 
. Mycology.-T_he work o~ Koler!lga (Ph!Jlllphlhora omni~a, var. arum) which ~as now been undor way for pra.o. 

tically .five years 1s progressmg sattsfa.ctorily. Two experrmental gardens a.re bemg ma.intained in a.reas where the 
~t~ok1ssevere. In one ofthese,anetiort(upto the present successful) is being ma.do to suppress the disease 
-ent1re1y. After another season's spraying the ge.rden will be left without treatment to ascertain if the disea.so has been 
stamped out. In the other garden, experiments a.re still continuing as to the best strength of spray and the most 
-eco!lomica.l applica.tion. A beginning will be made this. yea.r in growing various different varieties of the areca. palm 
which are to be tested later on fo! yield and disea.se resistance. 

Spraying ~s being take~ up practically by the garden owners. Over seventy sprayers have been purchased by 
thetn and dunng the present season nearly 200 acres of areca garden have been protected by spraying, all at the 
garden owners' expense, It is'hoped to publish a summa.ry of the results of this important work before the end of 
the year. · · 

2. _ Anaberoga of the areca palm caused by jomes lucidu11. Practical measures for the checking of this diseaso will 
be taken up during the year. 

3. Leaf rot of coOee (Pel!icu!aria koleroga).-A beginning 'R-ill bo me.de in the investigation of this serious diseate 
()f coffee. 

4. Spike disease of sandal.-Prelimina.ry work on testing the possibility of grafting and buding sandal ll&s 
been ta.ken up. This work will be continued and it is hoped to ma.ko a beginning on the investigation of tho spread 
()f spike disease. - · ' 

5. Ring disease of .potaloes.-Tho work on this disease will be completed and the results published. 

IV.-~tomology. 

1. Grasshopper pests. The jo!a grasshopper (Oolemania sphenarioides, Bo!) and the riu grasshopptr (Hiuo· 
glyphll.il ban ian, Fabr).-Work on these insects consists now in demonstrating practica.l measures of combating the 
pests and will be continued each year in areas whero they e.ro ca.using damage. In some places the raiyats them• 
selves are already usipg the methods recommended by the Department in keeping down these pests. 

2. Kamblihulas or hairy caterpillars (Amsacta albistriga).-Experiments carried out through a period of three 
ye&rs have shown conclusively that light traps a1o useless at least aa far as Mysore is concerned. Hand-picking 
the motbs has proved very successful and is being taken up by tho raiya.ts and their children in infested areas. Ex· 
perlmenta on ploughing with improved ploughs to bring e. bout the destruction of puplll will be continued. A 
special feature of this work ha.s been the enlisting of childrens' services a.nd the life-history of the pest has been 
demonstrated in many schools in infested areas. 

3. Green bug on coOee "(Lecanium viride).-This serious pest has mado its appea.rance in lllysore durin-g the past 
year and plans have been made for carrying on a thorough ca.mpaign to check its further spread. This will occupy 
much time and attention during the year. 

4. Pests of stored grains, etc.-Experiments in testing various methods of freeing stored grains (chiefly pullies) 
from insect attack a.nd preventing further a.ttack e.re being carried out a.nd will be continued. 

V.-Botany. 
A study of the fertilization of ragi bas been begun and will be continued. Pure line breeding of ragi and paddy 

will be taken up. 
Vl.-Agricultural education. 

An Agricultural School with a two years' course based in g~nera:I on the courses gi_ven in Am~rican Agricultural 
High Schools has been established at Bangalore. The course 1s bemg ma~e as. practical as pos~ble, only ~o much 
science instruction being given as is deemed a bsolut-cly necessary for an mtelhgent understandmg of al!ncultura.l 
processes. For thoso students who desire a moro thorough scientific training and who appear fitted for Jt, a more 
extended courso, limited lfrgely to a special science, wi~ be given. . . 

In connection with the school, arrangements will be made for short practical coursesm th.e vemacular on speCified 
subjects, such a.s sugarcane cultivation, jaggery-lll&king, use of improved ploughs and other Implements, eto. 

A tentative scbeme for instruction in the vernacular in the elements o! science as related to a.~icu!ture in selected 
rnml schools to be conducted co-operatively by the Educational and Agncultural Departments lB bemg prepared. • 

VII .-General Agricultural Demonstr~tion. 
This will be continued e.nd extended along 'the lines at present adopted • 

. (a) The Implement Depot will be enlarged a.nd loca~ Agencies for the st~king of spare ~rts o~~ghagl a:nd 
other implement& will be established. Intelligent and tramed farm labourers will be moro extensively m vmg 
the necessary instruction to raiyata in thl! uso of improved implements. 
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• • 1 dli transplr.ntation of paddy, which has been introduced by the Depart• 

t
(b) 'tGhreetn'k~anlurmgodanrcdsusll~sg i~::~ben!estcm ..... 'rt of the State, will be extended as rapidly as possible • 

men WI a r1 mg y go r- · d ill 
(c) Tho use of oil cakes and green manures for sugarcane, which has also been successfully demonstrate , w . 

be extended. · · u1 • • h' ·h h 1r ad 
(d) The introduction of ~roach !'nd Cambodia cottons in areas suitable for theu c t1vatlon, w 1o as a e Y 

reached fairly large proportions, will be extended. . . . . • . . . 
(t} Demonstration of early plougb~g to conserve soil mo1sturf.' m conneot10n With rag~ oultJvatJon, salt water 

selection of paddy and J&gi seed, etc., will also be taken up. , ", · 
! 

12.-KASHl\HR .. 

(RAM GoPAL, M.A., M.R.A.C., P.A.S.I., N.D.D.) 

Work in progress. 
Reference should be made to the programme for 1912-14 {wrongly printed 1912-13). _ . 
1 The aim of varietal experiments with various crops has been to discover their varieties best suited to Kashmir. 

:Babe; (Ka•hmiri) Paddy, Japanese Small Gronndnut, Early G~n Soy-bean, Stowell's Evergreen Maize and ~o
rowed Duck-bill :Barley were tried on a larger scale. Paddy,_ maiZe_ and _beans gave better results_ than th~ obta:med 
on small experimental plots. Gronndnut and barley gave sbghtly infenor ~ults. These experiments will continue. 

2. The cultivation experiments with paddy.~ave consisted of the planting. of different mi~bers of seedlings. 
together. No definite results have yet been obtamed. - . 

3 Artificial manures imported into Kashmir from abroad would be too costly to be profitable, and, the manures 
experimented with so far have all been !~ally_ obtained with th~ exceptio!! o~ Nitrate of ~e. This !ertilizer c~n
tinues to be tried in view of the project of 1ts bemg manufactured In Kashmu With the electric power available. W1th 
the local manurt'll it is mostly a question of what is near at hand, for where carriage by water is not possible th& 
cost of transport is considerably increased. Gree'?- manuring is being trie.d and_ it ~as to be seen how far it needs 
being supplemented with other manures so as to g~ye the best results .. Upto this t1me f~ yard manure has p~o
duced the best yields of w~eat and ?arley; sweep1ngs have done so With mustard and mo.JZe ; and horse-du~g WJtil. 
"Juar." J.\Ianurial experiDlents w1th paddy, tobacco and gronndnut have been started. :Bone manures will also

be tried. 
4. Plots under the four-course rotation were found to be uneven and they have now been properly levelled 

and put under the rotation crops. Among two-year rotations wheat has given better results after "nrd" and gram 
than after beans and peas. Among "Dofasli "rotations wheat gave better results after "urd " than after "moong,,. 
sunhemp, beans and peas. · 

5. Among miscellaneous crops "juar" and lucerne have been grown for fodder; and "arvi" and gram have _ 
been newly introduced. :Both juar and lucerne fodders 'are better than paddy straw in comparison to wb,ieh their
yields have been twice and four times as much respectively. Juar did not produce good seed and ita seed is imported 
every year for sowing purposes. Lucerne does not ripen its seed here : its one sowing is sufficient for more than six 
years. " Arvi" yielded a crop equal in quantity to that of potatoes {in a previous year), but fetched three times
as much money as the latter had done. Lucknow musk-melons are being tried and seem to grow well. Cigar 
tobacco has been grown, but it has not been tried for cigar manufacture. Efforts will be made to enlist the co
operation of some eigar manufacturing firms. 

6. Among fibre experiments jute was grown twice, but the seed did not germinate. Yarltand :Bhang once grew
successfully, but the whole crop was taken by the Customs and Excise Department, for which it had been grown 
and the fibre was not extracted. Other fibre experiments are in progress. 

7. The implements which have so far proved to be improvements on methods already in vogue in the Valley 
are Chaff-cutter, Maize-huller or sheller, Winnower, Watt's Chain Plough and Karah-alevelling implement. With. 
the Chaff-cutter three times as much work was done as by manual labour with a "Rambo.." The Maize-sheller. 
separated the grain from cobs at the same rate as is obtained by beating the cobs with sticks, but under these nearly 
33 per cent. of the grain gets broken. The Winnower using up three men's labour cleaned twice as much grain per 
hour as four men clean by working with a sheet of cloth: Watt's Chain-Plough went 8 inches deep as compared 
to the 5 ~ches of Kashmiri plough and turned the furrow which the Kashmiri plough does not do. The area of land 
ploughed 10 8 hours was the same in both cases .• Two men and 4 bullocks working a" Karsh-" did as much levelling 
work as 20 me'?- do with " bela " and baskets. None of these implements have yet been successfully introduced. 
among_the cultivators, but such methods for attaining this end as can be employed with tile available fonds and 
·staff will bo adopted. The Chain-harrow was tried for tile first time this year, and the harrowed plot yielded. twic& 
as much wheat as the plot next to it which was not harrowed. Endeavour will be made to use it on cultivartors' 
fields next year in as many villages as possible so as to demonstrate its utility to a wide circle of men. 
' 8. Seed-distribution so far has been on an inconsiderably small scale, and that without any supervision after 
the seeds lef~ the store. An increase in the quantity of seed to be distributed depends on more lanci, and sup&rvision 
on more assiStance. The present assist-ant staff consists of only one Farm Manager. The question of. acquiring 
more land is onder consideration. -

9. For seed-distribution and the introduction of implements which have proved successful a~ong cultivators, 
the help of eo-operative societies is much needed, but these have not been started in Kashmir as yet. 

10. Ve.~ recently m!stlctoe {a parasitic plant) was noticed as a regular pest on Wabmts in Handawara where 
the Kashmttll! look upon 1t as dwarfed branches of the tree itself. A!Eo smut of wheat was noticed in tile same Tehsil; 
It is proposed_to deal with such cases by issuing printed leaflets, and demonstrating remedial methods to Patwaris, 
Kanungos, Zaildars and Numberdars who can afterwards sup&rvise tile same in tlleir respective villages. 

11. S~IJ?-e cross-br~ ~attle have been obtained by using a Hissar bull and a cross-bred bull Hissar { x Kashmiri}. 
on Kashmm cows, but_1~ ~ a very small attempt yet towards the production of better uattle in Kashmir than folm<l 
at present. The prohib1hon to export cattle out of the State territories and the fact that the Kashmiri buW.hers 
call!lot buy ~hem raises difficulties in the way of cattle-improvement on bt'st eeonomio lines which require that on-
des1rable an~als should not be allowed to breed, but should be fattened off and sold. Only such breeds are therefore 
needed 68 Will prod_uce ~owe~u~ draught bullocks as well as good milking cows. As a precaution against. the undoing 
of any success attamed m th1s line, good breeding cows will be sold within tile State territories only onder conditions 
to bhe ~medls so asht~ prevent their being crossed promiscuously and producing degenerate issue. A herd-book for 
sue &Dlma and t ett progeny will have to be started. · 

th 12. The Agricultural and Cattle Show is now an annual institution. The Experimental farm is too far from 

1e sho:;,,£~nnd fhor people _to go there for attending demonstrations. The land proposed to be acquired for a sup
p emen-J arm, owenr, IS very near, and it will be very easy to obtain a good attendan011 of visitors there. 

P2 
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New work. 
I. The fruit Industry in Kashmir needs special attention and this will he chirilly attended to-

(1) Th~ State Gardena (other th~n ploo.aure gardens) under the control of this Department will he developed 
mto so m~ny ~em?nstratton areaa where fruit-trees of best varieties for the locslity will be grown on 

', moder!l ~nen.tlfio lmes (as regards distanoe &)lllrt, pruning, cultivation, root-pruning, weathering of 
roots, UTigation, etc.) and wherefrom plants may he issued to the villages around. . 

(2) For the_proper mru·ket~g of _Kashmir fruits in the plains of Illdia., picking-at proper timt>s, and better 
pa.okmg methods will be Introduced ; also means sought for trSJisporting the fruit41 eafcly cheaply 
an~ quickly. At present fruits in Kashmir are plucked much too early, so that they do noi develop 
thell" fullJiavoura. 

n. Improvement of the ploo.aure gardens, specially the Nishat SJid Shalamar gardena. 
m. Starting of a central Fruit Experimental Farm within easy reach of the Pratap Model Farm SJid the Nishat 

and Shalrunar gardens, if the question of acquisition of land gets settled in time. . 
IV •. Extension of work on rice in the direction of separating and classifying the types grown in the valley if 

the lan!l above-mentioned is acquired and necesaary ata1f sanctioned. ' 
V. Starting of Supplementary Farm on land near the Agricultural showground. The question of acquiring 

the land concerned is already under disposal of the higher authorities. · 
VI. Starting of an Agricultural station in the Karnah Tehsil for introducing better varieties of maize which 

forms a much more important crop there thSJI in the valley, and for experimenting with fruit-trees there. This 
depends on land being acquired and sufficient staff being available. 

VU. Extension and reorganisation of the Department on which the fulfilment of the programme very much 
depends. The .Assistant Scientific staff at present consiots of only one Farm Manager. 

(I) H staff and funds are available, butter-making on the farm will he started for demonstrational purposes, 
(2) Introduction of good varieties of water-nut (Singhara) and some new varieties of Lotus in the lo.kes, 
(3) Introduction of beat walnut-trees into loco,lities where inferior walnuts are growing. 
(4) Supervision of arboriculture areas in Srinagar and in the val,ley. · 
(5) The getting up. of a herbariqm, a collection of agricultural prodnct41 and an adequate library il.e funde 

allow. - ·· · 

13.-BARODA. 

(M. A. SIToLE, B.A.~ M.R.A.e.) 

I.-Baroda Model Farm. 

1. Varietal Experiments. 
Pobacco.-Of these, none of the exotic varieties are superior in any remarkable degree. JJ'Ai~ Burley, however, 

baa given very good results at Nadiad and the same will be tried on this farm. 
CoUon.-Of the cotton varieties, LaZio is found to be the best in out-turn so f&r. Tho ginning percentage, how. 

ever, baa tendency to be reduced on acclimatization, Tests of aU the cottons grown on the .Farm, accliniatized 
and freBh, are being made to determine this factor of the exotics. Caml.odia seems to be by far the most suited. 
'The same tendency of derorioration of ginning percent is to be also observed here; the first seed giving cotl~1n with 
35 per cent. ginning ; the one grown from seed one year on the Farm giving 33 per oent.; while under best conditions, 
it is known to yield 38 to 40 per cent. • 

Ground-nul8.-:Both tho Small Japafle&e and Spani8h Peani/J types are suitable for extensive cultivation. In 
spite of the heavy cost of cultivation they leave fairly good profits. Attempts are being made to reduce the aced 
and harvesting cbargt>.s without materially reducing tho outturn. Of the above two, the Spanish Peanut bas a 
tendency to get reduced in size in nuts. No such occurrence happens with small Japanese. The Jat.ter is also a 
better fod.der yielder of the two. Of the late varieties, Pamboo bas given very good outturns, and where irrigation 

• facilities are available, the cost of harvesting could he considerably reduced b1 harvesting after softening the field 
with irrigation. Two new varieties-Pondichen-y and Big Japat~&e are being tried this year. 

Whea.I.-Of the wheats, Bpett wheat though giving fairly good returns, docs not reave sufficient profit. The 
best paying of the four types teste!l with is Pi8Bi. This year, .Au.!tralian wheal, one of the early varieties and a 
good yielder besides, is being tried. 

2. Manurial e:eperim.ent on Tobacco. 
Experiments with regard to the use of ca&tor cake as top-dressing have given fairly good rosultB. This practice 

of using castor cake, however, is unanimoulay opposed by all cultivators who allege that the quality gets considerably 
spoiled. 

Use of green manures of Bann hos so far gil'en only negative results. In many C88l'll it appears to he due to the 
want of assimilation of the organic matter by the acil and this year Sann is replaced by Guwar and rosult41 will be 
noted. . 

As. regards Mtificial fertilizel'l!, last year· s result41 point to the fact that applying fertilizera before tran~planting 
is better than after. Tbe comparative results llith farm yard manure alone have not given consistent reault41 in the 
duplicate plots. The experiment is being repeated. 

Cotton.-Manuria.l experiments with this crop are with farm yard manure, Mawra refrtAe and patulreta. Of 
these, the poudrette plot has given by far the best outturn. 

Another experiment with cott~n for avoiding dn.nger of frost is start~;Dg the cotton in M~y with irrigation. Four 
types viz. Lalio NaoBari, Ghogan and Cambodta are used. The frost msnrance may be JUdged from the fact that 
befo~ Ja~nary ist 1013, Cambodia s!arted with ~gation had yiel~ed 600 lbs. aa a~!lif!Bt only 120 of LaUo, .the 
earliest of the berbaceum types used m the exponment. In total y~eld, however, Laho JS very strong competitor 
and Cambodia, the former, yielding 1,400 lbs. aa against only 1,300 of the latter. 1ror frost insurance, lwwever, 
Cambodia easily leads. 

Sugarcane.-The crop in 1912-13 having suffered very badly from insect attack, did not give any results. So 
far nothing can be said about this year's rosnlts. From observations made during the growth of the crop thi• year. 
however, the following points are worthy of notice =-

(1) That the previoue cropping haa a remarkable effect on the cane that follo\\'8. 
(2) Th11ot the insect attacks are leBB destructive in cane that baa made vigonrons growth, 
(3) Early vigouroua growth must be attcnrpted if we are to avert the severity of tho do magee from white 

ants and eugarcano borer. · 
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3. Improveillmplements and Machinery. 

n T I • · b ·ng •lowly taken up by the cultivators. The cost of the shares which are soon wom out. The • •2 p ougro IS N . • o • 

however, is somewhat of a ddliculty. . . . 
1 t tried are the diBC 1uz"ow, Planet Junaor Band Hoe& and .JlcCormack cultlt'al<>r&, The 

Otber nhw i~p omen : satisfaction in all directions, whether quantity of work or quality, adjWitability and 
dise harro'! as given su~ba~ it is decided to demonstrate its use to the.cnltivators. ·The cost of thia implement ia 
IlliG for v~ous pdurposebR'ra Attempts will be made to fi~ a suitable implement, within the means of cnltivators, 
Rs. 100, JD roun num e • · h' 
and which would give as good and swift work as tb1s cost '$' mac me. _ 

The Plant't Junior Hand Hoes are equally appreciated by the cultivators and an order for two dozen of these 
has already been placed with the agents. _ 

The McCormick cnltivators are so far only a !ew mon~hs old, but promi~ t~ be nse!ul in a variety of ways, 
Their posaibilities will be further tested before recommendmg them to the cult1vatmg public. 

4. Distribution of Seeds, 

The Farm has dilltributed about 10 mds. of early ground·nut varietiea. The results are being awaited with 
great interest. 

5. Farm Demonstrations. 
Tbrce big demonstrations were held on the Farm; attention of the yis_itors being chiefly drawn to the work 

of the B. T.g plough, Hand Hoe, Winnower, early Ground-nuts, Lucerne, llTlgated cottons andPoudrette manure~ 

II. Jagudan Farm. 
6. Jagudan Farm in Kadi Prant (~orth Gujarat) has been opened sincel910 a~ a demonstration Farm. The 

average type of the soil of this tract bem~ sandy and uneven, the fi~t step towards unpro_vement has been taken 
by bunding ancl terracing and by supplying_ humus by way of gre_en manunng an~ applymg Farm Yard Manure. 
The Farm is divided into suitable plots and IS now thoroughly eqmppcd. 

7 Improved implements such as B. T.2 ploughs, hand Chain Pumps, spring and Disc harrow, Planet Junior 
hoes ~nd chaff cutters are used on the Farm and are demonstrated to the cultivators of the District. 

8 New cropa such as potatoes, groundnuts, Cambodia, Buri and La.lio. cottons arid English vegetables and 
Jucer~e grass in addition to the existing crops of the Di~trict are successfully grown and demonstrated to the onlti
•atora. 

9. Batches of cnltivators from 150--200 are invited from time to time and lectures regarding the different 
methods of ge-neral improvement in agriculture are given. In fact thia fJI.l'm is being made- a medium for introduc
tion of improved implements, good cultivation and new and -yaluable crops amongst tho cnltivators. 

10. A vernacular class for imparting practical training in agncu1ture t_o the sons of agricnlturiats will be-opened 
on tho Jagudan Farm from November 1913. 

, UI.-Songadh Fartn. 
11. Songadh FaTm on the Tapti Valley Railway serves.as a teaching Farm to the aborigines-Bhil boys and 

girls-of the Jungal tract of the Sta.te. All the labour of the Farm ia done by the boys and the girls. Excellent 
crops of paddy, jawar, cotton and ground-nuts, etc., are grown on this Farm. The not income of the Farm is over 
one thousand rupees annually. ' ' 

IV.-Reclamation of Ravinea by Dams and by Terraoing. 
12. As recommended by the N.-W. P. Agricnltural Department's Bulletin No. 17 on "Agricnltural Improve

ments " (pp. 8 and 9) and by the Agricultural Ledger No. 16 on " Embankments in Agricnlture " (page 3), this 
Department gave in 1909-10, 35 Bighas of ravines land to one enteipriaing onltivator free of cost, with certain oon
cesaion as to its future assessment, to 9e reclaimed a.q per instructions in the above bulletins. In two years' time, -the 
cultivator reclaimed all that piece of land by bonding with masonry and terracing the land. The resnlt was that he 
actually got in three years' time all the money back he had spent on recommendation, by growing beautifnl crops 
of tobacco. This attracted the attention of the neighbours who came forward with the demand of land on the 
same concessions, and the Baroda Government at the recommendations of this Department gave 619 bigha.s and 
8 vasa.s of land to 39 cnltivators of the villages Ranoli, Pa~ama.la, Sakarda, Naudesari and Fajalpur of tho Savli 
Taluka, and of the village Dhanora of the Baroda Taluka.. 'Theoburids are constructed and the terracing is in pro
gress. There are yet about 300 bighas of land in demand which will be given in due course of time. It is hoped . 
when these works are completed and lands made fit for agricnlture,-there will be a demand for thouSa.nds of bigha.s 
of useless ravine land in the State. - · -

V.-Improved Implements. 
13. Twenty-eight Ransomes'ploughs ancl\7 Chain Pumps and otherminor implements were sold by the Depart• 

ment in 1911-12. · 

· 85 Ransomes' Ploughs and one Chaff cutter were sold by the Department in 1912·13. 
Efforts will be made to introduce them over a larger scale amongst the cultivators. . . 

VI.-Well-boring. 
1~. In all, nineteen boring machines began the work in 1911-12. The total number ol wells bored was 119 out 

of which 94 wells were successful and obtained 335 ko8es of new additional water. · 
.1!11912-13, twenty boring sets bored 204 wells, out of which 185 were successfnl mving 565 koses • of new 

add1t1onal water. ' .,. -

Well-boring will be continued. 

f It ti5• Ow in!! to :~e ajl'le su_pply C?f water in wells through successfnl boring, many enthusiastic cnltivators have 
~ R.s 04~ecesstty 0 Justa ~g Oil E_ngmes and pumps for extensive irrigation. The Department has obtained sanction 
~partm~~ for advancmg tacaVJ by way of )lelp to them for the purchase of oil-engines and pumps through this -

VII.-Publication~ 

3,5oJ~m~: t~:!f:~n~~'h~:: ~b!!,~:_ati will be continued and it.a free distributioiPWill be increased from 2,00o to 

• (Nora. One koe is equal to 1,800 to 2,000 pllons of water.) 
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VIII.-Distribution of See<]a, 

(a) Frotn the Head Office. 
17. In 1911·12, 22,000 lbs. of the bl'St select~ Hybrid cotton seed from Surat Government Farm were sown 

in 2,405 bighas t in a few selected villages in Naosari Prant and the produce waa sold to the Bombay Cotton Syndi
cate at 5 per cent. more than the then existing market price. 

In 1912-13, 1,58,000 lbs. of Hybrid cott()n seed in the few selected villages of Velachba, Kamrej Palssna and 
Vakal Talukaa of the Naosari Prant were sown in 12,500 bigbas of land and the produce sold to the ;yndioate at 5 
per cent. more than the l'xisting price for local cotton on the day of sale. 

8,000 lbs. of the above cotton seed was sold without any guarantee as to the additional price. 
.18. 7,900 lbs. of Cambodia cotton seed waa supplied to the people of Kadi Prant from the Mysore and the Madras 

Agnoultural Departments and from the Baroda and Jagudan Farms. -
Distribution of improved seed will be continued. 

{b) From Seed!Depots. 
19. The Seed Derot at Va~al wh!ch bae been found considerably serviceable by way of distributing best sel~tl'd. 

seed~ of local crops to the agncultunsts of the moat backward olasses who form the majority of Vakal Peta-Mahal 
distributed 73,500 lbs. of seeds during the last two yeam. ' 

20. The seed derots attached to the Baroda and Jagudan Model Farms collected and sold 6,238lbs. and 900 lbs •. 
of selected seeds respectively during the last two years. • -

All these three Seed ~erots will be conti1J,ued and ~ade more. useful to the ryots. 

IX.-Entomology. 
21. Insects of major importance (besides number of other minor ones) that ,have f>een found till now to elcist 

in the Baroda State, are: {1) Hairy-raterpillam {katra). (2) Boll-worm of cotton. (3) Tobacco stem·borer, 
(4) Stem-borer of sesamum. (5) White-ants. (6) Ground grass-hoppers; and (7) Sugarcane borer. 

~~finite efforts'will be made ~o ascertain the adaptability and applicability of the knowledge to varying local 
·conditions. · - · · · 

22. Methods of treatment suited to the local conditions in general have been found out for nll excepting white 
ants and ground grass-hoppers. • _ · · _ 

23. Advice bas been given to cultivators, about dealing with their foes, bv way of (a) circulating ten pamphlets 
and occasional leaflets; (b) field demonstrations at the Baroda Model Farm and cultivators' fields of 8 Talukaa and 
encouragement by way of competition prizes; and (c) other miscellaneous efforts such as night gatherings in villageB,_ 
lantern lectures, responding the inquiries made by cultivators and others, etc. 

All these means of inspiring interest among cultivators will be continued on more definite lines. 

X.-Lac-culture. ' 
24. An organised effort is being made to cultivate lac on Babul tre~s.. Help of the Forest Department of Sindh 

is being taken to attai? '!' success in this line. 

XI.-Sericulture. 
25. Eighteen mulberry silk crops were taken at the Naosari Sericultural Station during 1911-12 and 1912·13, .. 

with a fair success. Two small crops of eri-silk worms were also taken at Naosari, but one of them failed through 
excessive heat. 

Sericulture will be pushed o~ and gradually introduced amongst the Parsi and other people who do not object 
to killing of insects._ 

XII.-Ericulture. 
26. Sixteen crops of 9ri-silk worms were taken at the Baroda 8erioultural Station, ,out of which twelve were 

successful. • . · • 
,27. Experiments are being made to watc~ the EO~cl of plucking the leaves ?f castor for the pu~ose of rearing 

eri worms, on the yield of Beed. The data obtamed during the last two yeam po1nt out that by pluckmg the leaves, 
the yield of the seed is diminished by 7-fj to 70·0 per cent. 

Efforts will be made to take eri-crops aa large as poeEible, t() demonstrate and introduce the industry among 
the ryots, making it a paying concern. 

XIII.-Protection of cattle from pests and diseases. 
28. There are five Veterinary Dispensaries at Baroda, Naosari, Mehsana,_Pattan and ;Am~li. ~e five Veteri-

nary Surgeons in all treated during the years 1911·12 and 1912-13, 4,210 ammals at their d1Bpensar1ea, and 3,~07 
animals while moving on tour in the Dstricts and inoculated 6,417 cattle with serum ag~t rinderpest that prevailed 
during tho famine of 1911-12. A number of 1,773 famine-atricken cattle !"ere save~ ~r!>~gh the. utmost c.u;e and 
good supervh>ion of the Veterinary Surgeons stationed at the Cattle camps 10 Naosar1 DIVIBlon dunng the falllUle. 

In fact theee institutions are doing a go~d w«?rk. A scheme for the extension and l;etter equipment of the 
Veterinary ;stablishment is under considera~ion. . 

XIV.-Agricultural Associations. 
29. The formation of the Kadi Prant Khedut Sabha (District Agricultural Association} in Apr.ill913, h~ been 

the frnit of the organised effort of this Departml'nt a.osiste~ ~y.the Local B!>ard@. Throng~ th~ medium of thi.• Asso: 
cill.tion which has got a number of about 1,000 members, 1t lB mt.ended to mtroduce practlcallmp~vementa 1D agri 
cultnre among the ryotll of Kadi District. This year, distribution of about 7,000 lbs. of Cambodia cotton l!«'d and 
of 36 Rans•Jmcs' B. T.z ploughs baa been made through the Associatio~. A. travelling.Agricultural Gmduate.hae 
now bsen specially engaged to demonstrate to the ryots the UBI' of vartous Improved 1mplementa and machmea 
purchased by the AS80ciation. He will move from place to place in Kadi District and try to improas the ryota by 
the Demonstration: 

Similar efforts to form AJ(ricultural Associations will also be made in. other district. of t be Baroda State. 

t lion.-one bl&ba .. tqul to 24 pnt.bu. 
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14. TRA VANCORE. 

(N. KUN.J.! .. 'i' PILLAI, M.A.. B.Sc., :PiL D.) . 
'lbe!8 ant three Experimental Farms in the State, one at T?vandrum for experiments with banana, ll1giU'C&ne 

anck e:s:otJc crops, anch as grouudnnt. cotton, ~tc. ; another at Kott&rakaray for experiments with root crops, llllch 
aa -va. yams, etc., and pepper; and a third at Alleppey for experiments with the coocanut palm. There is also 
a Cattle-B.-ling Farm and a Silk Fum at '1 rivandrum and 'a Demonstration Farm at Quilon mainly for the ealti,.._ 
tion of Go.inea-graaa. ' h is proposed to open an Experimental Farm for paddy at Nagercoil in the near futuro. .£:s: .. 
perimenta 'With paddy are now being condocted in royta' land& , . 

1. Experiments with crops. 

Poddg.-llanurial experiment& have been going on for the last 4 years. It baa been found from t~ e:s:peri.. 
menta that the application of 000 lba. of oilcakN and 240 lba. of bone meal to~tber with a top-dressiug of 100 lba. 
of aaltpe~ per acnt gives very good result& Attempts are, therefore, being mAde to popolarise the above method 

··of manurmg. . 
E:r;pelimenta have also been atarted to test. the value of saltpetre, ammonium BUlphate, oitrolim and oitrato 

of lime as a aource of nitrogen to the paddy crop, and also to test the manurial value of local manurea aoch aa oil
cabe, fish refuse, ete., for the same crop. Theee experiments will be continued for a few years. 

'!be conditions in Travancore do not. aa a rule, admit of the adoption of the method of ploughing into the land 
legumiooua crops aa green manure.. '!here- prevails, however, a common practice of applying the green leaves of 
88veral apecies of trees for the paddy crop. After the Paddy Farm is opened in Nagercoil, experiments will be started 
~ aacurtain the relative manurial value of the different kinds of lea vee. 

Varietal e:r;perimenta with aome local and e:s:otic varieties of paddy are being carried ont. Tbe88 e:s:perimenta 
will be continued on an e:s:tended -w after the openiug of the :Paddy Farm in Nagercoil. 

Experiments conducted eo far have abowo that Ba.nku :Paddy is a better yielder than most of the local varieties,. 
and conaequeotly this ~ is being distributed among the ryota gratis. This work will bo continued. 

Recently the seeds of some new varietiN of paddy have been got down from the Central :Proviocea and a special 
variety of salt water paddy from the l'bilippioe Island& The trial of theee varietiN will be continued for Z or 3 

.year& . 

Experiments on &iogle -rung transplantation of paddy haviog produoed satisfaetory resu1ts, have been dis
continued, and attention is now directed to the popularisation of this system. 

Coc:oaa.t.-The Coooanut Farm at Alleppey is devoted to the trial of different ~arietieS of the cocoanut palm. 
The farm consists of about 8 acres, and the whole of it. baa been planted with 15 seedlings each of 301ocal and e:s:otic 
varietiea.. The farm will have to be maintained for a number of yeara before any results can be e:s:pected. 

Manurial e:s:perimenta have been earried out with local manures, such as oilcakea, as11es, fish refose, ete., and a 
mixture of 720 lba. of oilcakes, 2,000 lbs. of ashes, 200 lbe. of fish refuse, 80 lba. of eommon salt and 1,000 lbs. 

·of lllaked lime per acnt baa been found to give very good result& With a view to popularise these manures, manure 
dep6ta have been established in some parts of the State, and they are doing very good business. '!he dep6ts will. 
\herefore, be maintained for some years to come. - -
~ta with artificial manures, supplied free of cost by the Agent of the :Potash Syndicate, have also 

-been started in about. an acnt of bearing cocoanut trees belonging to a private gentleman. 1.hese e:s:perimenta 
will be repeated for several years. 

An iofootioua root disease baa been doing havoc among the cocoanut. trees in some parts of the State daring 
the last 35 yean or so. Dr. :Butler, Imperial Mycologist, once visited Travancore and publishtr.l a report on this 
disease (:Bulletin No. 9 of the Agricultural Research Institute, :Pwsa). Ooriog to the absence of a specialist. it baa 
not been possible to eonduct. any further mycological investigations, but some prac~ steps have been taken to 
check the spread of iofeetioo and to bring th disealle under control as suggested by Dr. :Butl,.t. 1.hia work will 
be continued for some years. 

Bvgan:a~~&-V arietal experiments have been in progress for .the last 3 years; and have shown that :B. 208 and 
Red Mauritius are generally the '-" 'Varieties; but onder certain oonditions the :reed canes an found to be better. 

·Theee e:s:perimenta will be continued for a few yeara more. . - . 
llanurial experiments, chiefly with local manures, will be started daring the coming year. 
CaaaaM.-Varietal e:s:perimenta have been conducted fm:·thela.st Z years and will be continued for some time 

to come. Definite reaulta can be e:s:pected ouly after some y~ 
llaourial e:r;perimeota with artificial and local manurea have beeti started this. year and will be continued for a 

.number of yeam. • . . _ · 

Pepper.-Varietal e:s:periments are in progress. No results can be e:s:pected for some years to come. 
Y IJM8.-E:r;perimenta are confined to the testing of the possil>ility of improving the yield by the &election of 

aeed.s. Work on this line was started last year and will be continued for some years. 
iodlkr cro,-.-CAdarrt and Guinea-grass are the two fodder crops that are being experimented with. There is 

ample facility for the cultivation of theee crops in the State. Experiments with Guinea-grus have abowo th" 
about 6 to 'l tone of green fodder ean be obtaine;l from an acre in a year without. irri.,aation. W"Ith irrigation the 

.yield may double iteelf. E:r;perimenta with CA?lan& and Guinea-gr&SS will be continued, and an attempt will be 
made to popularise their cultivation in the State. 

2. Cattle-br~. 
:Breeding operations are being conducted in the Cattle-b.-ling Farm at Trivaoibum, the object. being the 

production of good milch cows and 11tr9ng draught-bullocks BUited to local condition& ~ing_to !he absenee of any 
breed of cattle worth the name in Travancore. attention ia <Jm,etei chiefly to- the acc:limabsatiOn of some of the 
wen-koowo South Indian breeds, such u Oogole, Kangayam, ete., and to the proiuctioo, if possible, of CIOIIB-breed.s 
between local cows and Ongole and KAngayam bulls. . 

The Department. owns a number of breeding bnlla of the Kangayam and Halligada breeds, which are being 
sent nnmd from villagtl to village for covering native cows. More than 1,~ cows ha~ been ~y co~ 
by these bulls during the last four yee.ra. It is pro~ to buy more bree:liog bulls durmg the oommg year for thB • 
purpose and continue the work on a larger scale. 

3. Sericulture. 1 
A Silk Farm was opened in Trivandrum 3 years ago, wiib. a view to experiment on silk cultivation. _The cultiya

tion of mulberry and Eri silk is found to be practicable in Travancore. The reaults of the e:s:penmeots being 
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satisfactory, attempts are now being made to popularise the industry, espedally the Eri ailk industry, in the State, 
Work on theso lines will be continued until tho in~ustry has taken a firm hold in tho country. 

4:. 4gricultural Chemistry. 
~he permanent Agricultural Chemist iiMIOW undergoing training in the Agrioultnral Research Institute at ~sa. 

and IS expected t<o return by the end. of 1913. In the meanwhile a substitute has been appointed and he is engaged 
in the analysis of soils man urns, sugarcanes, and milk for the ryots as well as for the department. 'the pt'rmanent 
Agrioultnral Chemist, on his return, will be engaged in the analysis of the diJierent kinds of eoils from the various 
parts of the State, so as to have a complete and permanent record, and also in the analysis of the dilferen\ kinds 
of green leaves used as manure so as to ascertain their relative value. · _ 

5. Entomology. 
An Agricultural Inspector has been deputed, at the cost of the Darbar, to the Agtioulturat Re.search Institute 

at Pusa for undergoing training in ~tomology. He will return in about 3 months and engage himself in the study 
af the life-history and characteristics of the .insoot pests and the collection of the common .insoots of the State. 

6. Miscellane~us-works. 

Under this head are inCluded all those efforts of the depattment for bringing scientific knowledge within tho 
reach of the ryot& They are chiefly the following :-

(a) Demonstration of the use of improved agricultural implements and machinery, such as iron ploughs, chat! 
cutter, winnowing machine, seed-drill, etc. Among iron ploughs the " Meston " plough is liked by 

' the ryots most. The department &took& a number of this plough and sella them to the ryots. Dnr· 
ing the last two,years nearly 250 ploughs have been eold in this way. 

(b) '!rial of new seeds and manures in ryots' lands. In addition to the trial& made by the department, seeds 
and manures are. distributed in small quantities to the ryots gratis. As a result of such work, ground· 
nut, an exotic crop, is now being cultivated in several parts of the State, the cultivation of sugarcane 
is steadily extending, oilcakes are being freely used as manure, the question of manuring the paddy 
crop and the cocoanut palm is receiving better attention, and liming is becoming a commoQ 
practice. ·. · 

(c) Publication of Leaflets: · Leaflets are being published from time to time on agricultural matters, and 
· - copies of theso a're Jleing distributed broadcast among the ryots. So Jar, 51 leaflets have been pub· 

lished. The leaflets and lectures published by the department-till the middle of 1910 have been issued 
in book fo~ and nearly 3,000 copies of this book have been sold to the ryots for a small price. ,'J.he 
leaflets and other agricultural matters published since then will also be issued in book form at an early 
date. 

(tl) Contribution of articles on agricultural matters to the ~macular newspapers. 
(e) Delivery of popular lectures on agricultural snbjecta by the '"cirouiting Qllicers. 

In addition to the continuation of work on the above linea, it is proposed to publish a quarterly agricultural 
jo1;1mal in the vernacular by the department from the beginning of the next oflioial year. 
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APPENDIX-C. 
{I) 

Subject VII.-Notes on measures taken by the Provinces 
in connection with the Sugar Industry on the lines 

approved by the Board of Agriculture in 1911. 

BENGAL. 
So far as the newly constituted province of Bengal is concemed, under present conditions I recommend the 

capitalist to have nothing to do with the Central F~tory System. · 
These conditions c.re ~ 
(1) .dreo tued"" eowa i.t loo 8m01Z.-When we consider the area under cultivation in each district and the uoan 

area devoted to cane, it becomes very evident that economical reasons are against extension of cane cultivation in 
Bengal. The following table showing the area under cultivation in each district of the province and that devoted 
to cane, explains this ~ 

Nelllfta Netllfta - oropp<'d dor- :ilea under cropp<'d dor- Area DDderJ 
IDg tbe year lugarcaDe. IDgtheyeu IDgareaDe. 
ID Jlengal. in BengaL 

. 
Acne. Acre~~. A-. Acrea. 

14-Parganu . . . . 179,200 1,800 :Bronght forward . lli,031,SOO 1Z8,t00 

Nadia . . . . . '722,500 11,800 Darjee1lq . . . . 17.,800 100 

llnrshldabad . . . . 679,800 s,soo_ ~ . . . . 1,570,.00 13,800 

lOIIIOftl . . . . . 1,llll,500 s,.oo Bogra . . . . .69,100 20,000 

Xbnlna . . . . 87S,SOO 1,SOO l'abna . . . • 7'1 .. 200 10,000 

Bunhru. . . . . 848,700 U,100 llalda . . . . . 776,800 200 

Birbhum . . . . 783,700 8,500 Daerc:a . . . . . 1,255,800 16,100 

Jlankura . . . 638,800 10,500 }I(Jm.eDsiDgb . . . . !,517,SOO 7,_500 ·-lfidnapur . . . . 1,707,800 . s,ooo l'aridpur . . . 895,000 11,.00 . 
Hooghly. . . . . sn,1oo 7,200 BalwganJ . . . . 1,070,200 11,800 

Howrah. . . . 108,700 7,000 Chittagnng . . . . 832,100 .. 800 . 
liAJshahl . . . . tiU,SOO 13,800 'llppera • . . . 1,123,.00 .. 000 

Dlnajpur . . . . 1,U5,800 30,000 Noakhall . . . . 1,015,200 700 . 

;Jalpaigori . . . . 967,800 4,.00 Chittagoug Hill Tracts . . 85,100 1,000 

Carried over lli,031~300 1 128,.00 Total . U,tltll,lOO 121,800 

• The reasons for this are various. Excellent cane can be grown in moat districts of Bengal except Burdwan 
Diwion without irrigation. Cheap white Java sugar, however, can be obtained in every village at Ra. 8 to 10 per 
maund. Owing to the small area under cane, good prices are obtainable for gur-even Rs. 'l per maund being 
obtained. This ptecludes any chance of the cultivator growing cane for a factory. If the area under cane increases 
tbe price of gut' drops toRs. 4 per maund very quickly. When the price of gur drops below Rs. 4 per maund 
the cultivator soon takes to jute in preference to cane, becatll!O cane occupies the land a whole.year, requires heavy 
manuring, constant cultivation and much .labour, while jute tM:cupiea the land ouly four to five months, and can be 
followed by a robi crop. Besides, the prices obtainable this year for jute fibre (August 1913) are Rs. 10 to Ra. 13 
per maund. There is, therefore, no inducement to give up jute for sugarcane (taking 20 maunds fibre per acre as a 
good crop). Tbe above. remarks are for land suited to cane, jute and au paddy, but it must not be forgotten 
that out of a total area cultivated in Bengal of 25 million acres, the1e are lfil milli9n acres under winter rice. This 
crop grows on land that is subject to flooding and constant water-logging, and is not suited to sugarcane. There 
are 51 million acres of autumn rice however, but this area under present condition is more likely to go under jute 
than cane. Nevertbeleas if the rai!tal8 of Bengal desire, there ia plenty of land for the expansion of cane cultiva
'iou. 

(2} lgJWrofiU of &lie evltivofor.-Uulesa the cultivator eo-operates with the factory, the sugar factory system is 
bound to fail. This will never take place till the ignorance of tbe cultivator has been removed by education. · Out 
of 46 millions of people in Bengal, 351 millions are engaged in agriculture. Of these 351 millions, 30 millions are 
cwtivatcrs, 3 millions are farm servants and labourers, while 11 millions are maintained by inoomes from agricul
tural land (O'Malley). Of tbe totl/olpopulation only 'll per cent., are literate •. Tbe literate people are generally very 
philoeophical. Cane cultivation means very hard work. The disti"W't of the illiterate is extraordinary. They 
do not even trust cultivators in the next village, 80 co-operation seems out of the question for a very long time. 
Unless there is eo-operation amongst the cultivators of a whole tract I do not aee how a central su~r factory can 
be a success. If Govemment were to acquire a tract of land for the purpose they would have to acqwre such a large 
area to obtain the requisite amount of cane land, that it would become politically impossible. ~o !llany people 
would be dtiven out of their homes and land that the scheme would be unpopular from the very begmmng. Altoge
ther then in Beng.ol the centrAl sugar fActory system ia such that it should come from the people and not from the · 
Uovemmeut. . -

Sugar manufacture in Bengal is di1ferent to ihe manufacture of hessians. Fibre can be ca~_long distance•, 
baled and stored for months, while the fActory would work all day and night throughout the year if It could. Cane 
cannot be carted far without Joss nor stored, while the manufacturing season is very limited (three months). 

Accordingly I am firmly of opinion that unless the jute trade dies, unleas a hi_gh import duty is p~ on supr 
and uuleaa the people are better educated, conditions will not arise in Bengal SUitable Jor the economical working 
of the central sugar factory. • 

I think, therefore, that 80 far as cane is concerned, our department ouly needs deal with the c:_rop from the VV 
standpoint. i.e., with the improvement of, tho outtum per acre and with tbe more economical manufacture 
of the g .. r. 

Q 
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(a) ;Mechanieal.-So far as mills and boiling plant are concerned, these ma.y be left to the sugar l'ngineer 
T.he oulttva~or of Bengal docs not care about purchasing a cane.crushing mill and a boiling pan. He pref,•rs to 
hthtre these n.nplcments at so mu_ch per day. When the sugar engineer has obtained definite improvenwnts ou 

e present Implements we can brmg them to the notice of the Bengal raiya,. 
(b). Agricult~ra;J.-Takin~ .into oons!de~tion the spending capacity of the raiydt, we can demonstrate the bPnefi$ 

of growmg cane m l!"es to fao~1tate cult1vat10n and drainage, while by cultivating bcttl'r varieties of cane and numnr• 
ing, we can teach hrm how to tmprove his outturn of gur per acre. · 

; (c) Botanical.-When the botanist makes over to us new varieties of canes we can test them to sl'c if th"Y are 
su1table for Bengal. · 

(d) Markeling.-So far as marketing is concerned, we may leave that to the trade, 
The following siatem~nt shows what results were obtained at the farms in Bengal in 1913 :-

l!'ar11111o Area under BDgl>l'eane planted and ratooned. Ylold per 
&Cl't', 

-
Acree. lids. 

Dacca { Planted 6l . . . . . 6lt . . . . . . . 
Batooned 6l . . . . 40 

ChiUBmnb { Planted 1'87 . . . 66 . . . . . . . 
Batooned ·6 . . . . ss 

Bajshahl . . . . • . Planted lt . . . . . 121 
Bangpur . . . . ~ . . . Do. • . . . . . lOB 

• Th~se results have be~n obtained from thick canes (striped Tauna, white Tanna, Barbadoes, Mauritius, Jc.va 
and Daeca Gander9 grown in-lin~s (ridge and furrow) and ma.nured with cowdung 200 ma.unds pltU 20 maunds castor
cake per acre, while tho gur was manufactured by means of the three cane-roller mills and the ordinary boiling 
pan. The average price obtained for. the gur was Rs. 5 per maund, which gives a very fair return per acre. 

In previous years we have ~bbined very heavy yields on small plots, but I consider such figures mi.olC'e.ding, 
so have not included them in· this report. 
. The only rema.rk I have to ma.ke on the above figures is that a small plot of lth of an a.cre of cane can be t>asily 
guarded and fenced. The dama.ge done to thick ca.nea by jackals is enormous. This means constant care and 
attention, which the raiyal is not inclined to give. 

BffiAR AND ORISSA. 
_ Sugarcane Station in North Bihar.-Since the recommendations on the Indian sugar industry made by the 
Board of Agriculture at its meeting held at Pusa in November 1911 this Governm<'nt has bad under cou•idcra
tion the e~tablishment of a sugarcane selecting station in the suJJ&r tract in North Bihar. The station is intended 
to be used primarily as a ce.ne selecting sta.tion. Its secondary purpose will be to give an object lesson in the propPr 
method of cane cultivation. It will work in conjunction with the cane breeding station at Coimbatoro und<•r lJr. 
Barber an~ will be used for testing-canes for introduction into Bihar. 

With a view to select a suitable site for the proposed station lllr: Heycock, Director of Agriculture, Bihar and 
Orissa, and lllr. Coventry, the Agricult-ural Adviser to the Government of India, were on tour in the principal cane· 
growing districts in North Bihar in September 1912, and selected Maniarah in the Saran district. In May 1913, 
lllr. 1llilne, the Officiating Director of Agriculture, visited the place with Mr .. Milligan, Imperial Agticulturist, PuS&, 
and Mr. Quinlan, to)nake a. detailed enquiry regarding the proposed station, found that tho Sipaya, zirats, some 3, 
miles north and west of the head factory at Manisrah and 5 miles from Sasa lllusa, were more suitable for tho 
station than lllanisrah and submitted a report to Government, who are now considering the question of site, acqui-
sition and administration. • 

Sugsrcane Experimenl8 carried out at Sabour.-In 1909 a-. set of the varieties of sugarcane found in Bengal was 
collected b:Y lllr. Taylor, the Agricultural Chemist, and Mr. Woodhouse, the Economic Botanist to the Govl'rn
ment, commenced the work of determining the characters of agricultural value and those of va.luo to the Botanist 
for purposes of classification in co-operation with the Agricultural Chemist, Mr. Taylor, who undertook tho chemi
cal side of the question. In 1910, single plants were selected of each variety and since then all observations hc.vo 
been made merely on these lines. The work is now being brought to a close and the single plant cultures will th<'n 
be ree.dy for handing over to the proposed sugar station in North Biltar for making trials of yield on a field s.calo. 
Mr. Taylor has made a great ma.ny determinations of tho woody matter of typical sugarcanes grown from Bl!lglc 
plant cultures of different varieties grown in the Province. This woody ~~~&tter technically known as 'fibre " 1s of 
great importe.nce in the consideration of the milling properties of the cane. Some very interesting results .have 

·been obtained in these investigations which he hopes to publish fully. Jllr. Ta.ylor has also carried out a ~crtc~ of 
experiments on the influence of various ma.nurial treatments on"the time of ripening of tho sugarca.ne under Indian 
conditions. It has long been ~own that ":teavy applications of .manu!'6 tend to retard tho ripening ?f s~garc~no 
as well as of other crops. The climate of this Province, however, 1s so diliorcnt.to that of the countrzcs 11l \\'l~ch 
work had been done on the subject that it was thought of interest to carry out a series of expcrim<'nts to determmr 
how far the effect of the manures was modified by the climate of Biltar. This series of experiments is being carriro 
on and some results have already been obtained. 

Another series of experiments has been com~enccd by lllr. Taylor this year to determine the effect of t.ho timo 
of planting of sugarcane upon the time of its maturity. Plantings have been made montl~ly from the nuddlo of 
November until middle of lllaroh and observations on the state of maturity will be ma.de durzng tho current year. 

UNITED PROVINCES. 
The following action was taken on the lines recommended at the mooting of the Board of Agriculture in Decem· 

ber 1911 in connection with the Sugar Industry. 
The G~vemment of India having accepted the rooommondationa of tho Board of Agriculture, expresoed in Rcfto. 

lntion 8, appointed a Sugar Engineer and stationed him in the United Pro~nces. Jlfr. Hulme has h~ two short 
periods of working in the country, the last season being unfortunately curta1led br .an .attack of entcr1o fever. lfo 
has been :principally engaged in IUillisting in the working of the aided.lactory at Pd1bWt, a small factory in th.e Go· 
rakhpnr dlBtrict, and exa.mining into questions connected with tho intJ:edncticn of s~all pln~t for eu~rn.r makmg In 
the Provinces. He has also advised with regard to projects for startmg new factorJCII. Hill term of enga~trml'nt 
will expire in 1914, but if work is to be of any permanent value, tho engagement shou.ld be renewed for a longer term, 
It is undl'l'Stoed that his servioes will also be relluired in the Punjab during the enaumg seoaon. 
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lluolutio" U.,.-The Local Government has granted a subsidy on certain terms to a angar factory in Pilibhit and 
baa also eanotioned advances for the construction of two faotorice in the Gorakhpur district, one of which is in ocnree 
of erection. The Pilibhit factory had boon put up some years ago by an Indian gentleman, but, owing to tho faulty 
arrangement of the machinery and inexperience of the engineers employed, heavy 1088e8 had been auat&ned from 
breakdowns during the working eeason. Under .Mr. Hulme's direction the factory had a prosperous IIO&&On Jaat year • 
and this succe88 haa done much to dissipate the idea which had become current in the provinces that mob enterpr~ 
could not be profitably undertaken by Indian capital. The aaaociation of the department with the management 
of the factory is uaefnl aa it has permitted the investigation of the working qualities of the commoner canes of the 
district under manufacture, which haa led to the elimination of a certain number from cultiv•tion in the villages 
supplying the factory on account of impurity or excess of fibre. It baa also enabled .Mr. Hulme to study certain ques· 
tiona vitally affecting the future of the industry, such as the prcduetion of a sugar sufficiently eloeely resembling that 
made by indigenous methode to command a higher price ; and alao to study the most suitable machinery and pro
CI'8808 for dealing with the cane-grown matters in which Mr. Hulme believes eonsiderable_improvement might be 
effected. The experience gained has also served to refute certain dogmatically stated B88Crtions regarding the im· 
practicability of successfully running factories of any size in dependence on small growera-the difficulty being 
throughout to oope with supplies sent in. This and work of the same n"ture renders it additionally desirable that 

· -Mr. Hulme's aervicea should be retained for a further poriod. 
Re8oluli0ft8 9 and 11.-An agricultural station has been opened at Nawabganj in the Bareilly district, which will 

be mainly devoted to sugarcane growing. In addition to the above, as the Partabgarh Farm, in which Mr. Clarke's 
work bad hitherto been mainly carried, WBB unsuitable to the purpoee, a small farm haa been opened at Shahjahanpur 
in the heart of the sugarcane growing tract, to permit of his investigations as to the sugar constituents of the provin· 
cial canes, together with cultural experiments, being carried out under more favourable and representative conditions. 

Generol.-Tbe improvement in the methods of sugar manufacture undoubtedly continues to be the most imme
diately preBBing problem in the United Provincca. The cultivation of cane is extending, and the area in 1912 1'068. 
by 6·2 per cent. to 1,424,338 acres. This year promises to show a further extension, possibly at the expense of poppy. 
The increase is mainly in the districts expotring gur to the Punjab and Rajputana. In the south-eastern districts 

· such as Gorakbpur, which are nnfavourably situated for this export trade, there has been a decline in cultivation, 
following on over-production and the very poor prices of the previous year. In 1912 when there was a very fine 
harvest some of the cane was fed to the cattle as, at the current prices of gur, it did not pay to manufacture it. 

·From parts of this district cane is exported long distances to the Behar factories, where it must arrive in a very stale 
condition. It is in suoh tracts that the need for factories eq.Upped with modern machinery to utilise the 
available matorial is most felt. -

There baa been some revival in the sugar-making industry from gur or roo owing to abundant harvests and better 
prices of sugar. The low prices of gur have led to the re-opening of two gur refineries which had been cl08ed down ; 
and the number of small factories working roo has increased. On account of the rising price of labour, there is an 
increasing tendency among the latter to employ centrifugalling machinery for eeparation of molaases. Up to this 
point the proc088 of manufacture followed is identical with the indigenous proc088 and percentage of sugar extracted 
to weight of cane no greater. As the average may be taken as about 3·33, a8 compared with 71 per cent. at Pilibhit, 
there is obviously an enormous waste of material. These small factories and the gu,. refineries can, therefore, only 
flouru b on low prices for guf"-that is at the expeuse of the cultivator. The fact of their existence, however, points 
to there being openings for factories run on sounder lines. 

The reluctance of Indian capital to embark on the sugar manufacture, though primarily due to other causes, 
is to some extent f08tcred by misconceived ideas which have found currency about the unsuitability of the canes of · 
Upper India for sugar manufacturing porp011ea. These will not bear critical analysis. In the best tracts of the United 
Provinces tbe tonnage averages over 20 tons per acre; while the average sugar content of the canes need at the Pili· 
bhit factory was 15·47 por cent. and the purity of ijte mill juice averaging 82·50. The year was a particularly good 
one and such figures are not likely to be regularly ni.aintmned ; though the manufacturer could do much by eliminat
ing the inferior canes grown by the cultivators supplying his factory. They serve, however, to show that the in· 
fcriority of the canes is not so marked as to preclude the pOBBibility of successful competition with other countries. 

Though little definite progress can be recorded in the establishment of central factories, the matter has excited 
a certain amount of interest and several projects have been mooted which may eventually take some practical form. 
Without Mr. Hulme's assistance it is unlikely that these projects will come to anything, in view of the great iiifficulty 
of obtaining expert ad vice and the reluctance to bring out Europeans. The retention of his services would, therefore, 
be the most practical method of furthering these and similar projects. 

PUNJAB. 
--- . 

1. The agricuUuf"ol work which has been done will appear from the following note by Mr. Southern, the Deputy 
AgriculturaL Director in charge of the Gurdaspur farm. · · 

"The farm is situated in the middle of the cane-growing" tract, and is divided up into two blocks of 50 acrea 
each. The one-block is rain-fed land and here wheat culti-

Deocrlptlon of the GorcJaspur farm. vation is forming the subject of invest-igation. The other 
block is irrigated from a tube well and a commencement has here been made with the study of the sugar-cane ct:op. 

·"The farm land was acquired in l!Hl but, as much of the area was under trees, little work was possible in the 
first year apart from the clearing, levelling and ploughing of the land. In the kharif of 1912 the whole area was 

-brought under the plough, but the land is still far from uniform. No permanent experiments have yet been laid 
- down, but this, it is hoped to do in the coming year. 

" The object being aimed at at Gurdaspnr is the production of a·cane of better quality and higher yielding powers 
Obj t 1m than the cane at preeent grown. The variety also must be 

00 a ed at. one that will stand up well and resist frost. The work up 
to date, outlined as recommended by the sub-committee and endorsed by the last beard, bas been as follows. 

"A collection of Punjab canes from all over the province was made in 1911 ana these varieties have been grown 
. side by eide on the farm since then. One or two additions 

(a) Tho aurvty and testing of local vanetles. have been made, and the collection is probably now complete. 
The tl•ating of the varieties is under chemical controL 

" Surveys of the Gurdaspur and Hoshiarpur districts have been made, while an analytical survey ~ also being 
carried out by the Agricultural Chemist in the Gurdaspur district. Dr. Barber visited Gurdaspur during the sugar. 
cane season of 1912 when be made a study of local conditions and requirements. Varieties of Punjab canes were 
then sent to Madraa, and are now under observation on the breeding station. 

" Varieties were imported from the United Provinces, Central_Provin~. ~gal and Ms~ in lOll and are 
. being grown side by side With local vaneties. Many of the 

(b) The testing of Imported _vanetles. imported varieties, especially the thick canes, are proving 
quito unsuited to the Punjab climate and such are being gradually eliminated. 

" The most promising of the imported varieties are under chemical control. 

\~ ~~:.:!~'::,~;~! :,r'~';:;ved m«:hanlcal methods. "Nothing baa so far been done andcr these two headR. 
"Thcro ie little doubt that deeper cultivation will prove economically sound in the preparation of sugarcane 

land. In the paat year the highest yields bve been obtained 
<•> (l) TUiage. where. the deepest oultivation was given. Another point 

Q2 
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which is receiving attention i& tho after-cultivation of the:crop. The importance of this.is generally recognised, but 
~he great expense of hand hoeing and weeding do011 not allow of it being d.c:-oe as often as is deairablo. Bullock imple· 
menta are being experimented with for the purpose and for shallow surface cultivation peg toothed harrows have 
proved elfoctive. An implement is, however, wanted which will stir tho soil more deeply in the neighbourhood of 
tho seta without bringing them up to the eurfaoe. A cut-away disc harrow has been triad for the purpose, but with· 
out suoce~:s : probably some implements on the lines of a sub-soiler will prove more suitable. 

"The natural drainage throughout the tract is good, but after the monsoon breaktt in July rain often falls more 

( 
,, (1!) D 1 or leBB continuously for a month or six wooka when water liea 

"' ra aage. - in the fiolda. During this period artificial drainage would 
probably prove bencfioial. The growing of cane on ridges is accordingly this year baing tried. This is being done 
however more especially with a view to et}ldying the elfoot of drainage on the ripening of tho cane. , .. 

" Manurial experin\enta will be oommenood this year now that the testing of the land has been carried out. It 
( ) (S) Ha 

1 
is the practice amongst the best cultivators not to manuro 

' nur ng. the cane crop directly, but to apply the manure to the previous 
orop, whioh is usually maize. By applying manure directly to t}le cane crop there is a danger of the ripening being 
delayed and the quality of the gur spoilt. 

" The following rotation, which is generally recogniSBd as the best amongst zamindars, is bring followed on the 
. (t) (') Rotation. · farm :-

lslgear.-Maize. 

Catch crop of 11e11;i (melilolull fJMtJiflora). 
tndgear.-Sugaroane. 
8rd gear.-Wheat. 

" I have purposely made no mention of yields as in the first year (1911) the varieties were grown on verr small 
~ c1 1 . areas for propagation only, while last yoa.r the land proved 

_n us on. so variable that a comparison of yields would be valueleBB.", 
2. Mr. Barnes has carried out a large nnmber of ehemieal analyses of the canes of the Gurdllol!pur·district, which 

Chtmlcal. . have been recorded in sepatato printed notes. 
3. The only pioneer sugar factory in the Punjab is the Harkishen Sugar lllill in Amritsar own~ by Raja Ga.ncsh 

. Das, where refined sugar is m&(Je by modern prooossos from 
..Pioneer factories. thick oane (panda) and also from gur. ~he capacity of tlae 

· crushing mill is 100 maunds of pond& cane or 70 maunda of thin 
o.~,ne por hour. Working with gui' 162 maunds are uSBd daily. The uur is obtained from Gorakhpur in the United 
.t'rovincos as it is better, and, even with the addition of freight charges, cheaper than local gur. There has not been 
very constant work on cane aS" the owner of the faotory has not hitherto grown much oane of his own, and tho local 
prioe, which rises to about Rs. 800 an acre equivalent to Re. 1 a maund of cane, is prohibitive. From gur about 46 
por cent. of sugar is now obtained. Mr. Barnes has thoroughly inspected and reported on this factory and oa.rriod 
through a series of analyses. He finds the loss of sucrose to be considerable, and puts it down largoly to the method 
of lii.ne defecation used which causes the formation of a tribasic aa.ocharate of limo, · I have recommended to govern· 
_ment the grant of RJI. 20,000 to this factory on the following conditions:- . 

(1) That in eaoh of the next three years 80 aores of thick 'cane will be grown by tho factory with the .assistance 
. of the agricultural department on land taken on lo~ _ 

(2) That the owner will introduce the double carbonation proeeBB for the olarilioation of juice to the satia· 
- faction of the Agricultural Chemist. -' 

(3) That he will obtain the assiatanoo of a competent chemist if there is one to be had in Amritaa.r. 
(4) 'l'hat he will allow the faotory to be uSBd for demonstrations of sugar manufacture. 
(5) That he will allow the factory to be uSBd as a training place for sugar engineers and boilers. 

Orders have not yet bean paBBDd. • 

4. Propoaa.ls for the establishment of a co-operative sooiety of cane growers for the centralized manufaoturo 
Gur makl 

11 
and lncroase f und of gur are under tho consideration of government. 'J.'ho 80• 0 0 area or cane. cioty would be formed in the Gurdaspur distriot which is the 

best sugar tract in the province. 'lhe crushing plant would deal with 40 or 50 tons of cane in a 22-hour day which 
could be obtained within a radius of 3 or 4 miles from the factory. Only open pan boiling would be used at firllt. 
By centralizing manufacture, each individnal oane grower would be aa.ved from the troublesome manufacturing 
processes and enabled to grow a much largor area of cane. ~he ca.pital required would be about Ra. 30,000 wbwh 
would be raised by shares carrying a fixed rate of interest. I have proposed that Government should assist by taking 
Rs. 10,000 worth of shares. The aucDeBB of the factory will depend on the priee which the co-operators will be contont 
to take for their cane. With gur at Rs. 3·8-0 a maund they calculate that they obtain at present 5J annas per maund 
of cane, but the factory will pay only if cane can be bought at 3l annas a maund. 

5. In order to make the eatabli.ah~ont of a central sugar factory possible, I have proposed that on the govern· 
Estcmalon of •usar area a d central facto mont wasta Janda to be irrigated from the Lower Bari Doab · 

n ry. Canal a block of 50,000 acres fabourably situated as to irrigation 
facilities and means of communication should be marked oft as available for cane growing for one or more central 
factories. ~he land would be allotted to cultivators-whether .Jlll&B&nts or capitalists-like any other land, but 
sqbjeot to the following conditions :-

(1) That if a factory approved by Government is established, not loBB than lth of eaoh holding shall be placed 
under cane every year. ·" 

(2) That the cane ;tau not be sold for the manufacture of white or crystallized sugar except to tho factory. 
(3) That the price to be paid for the cane ehall be fixed annually by agreement between tho growere and tho 

factory owners. 

In this way 10,000 acres of cane would be grown annually within an area of 78 square milos, and thill would 
be enough to eupply ono larg41 or several small contrel factoriea. The factory owners would through the prohibition 
of outside aa.lo be secured from competition by other sugar-makers, while the growers by the re110rvation to them of 
power to manufacture 'Jut' from their cane would be able to insist on as good a return to thom110lvcs as thoy could 
obtain from making fltl1'· I do not think we ahould go further in limiting the prioe which tho owncre may ask. 

'lhe Financial Commissioners have aooopted this propoaa.l. 
Tho weak part of the proposal ill that in the tract, where the land is to be reserved, the rainfall is 80 small that 

tho conditions are not the best for eugareane growing. 

• Government bu refilled the grao~ anW the lmprovome11ta rocommeDded by Hr. Jl&ruca are llllro4uced an4 the factory Ia 
lloaadaU)' JOWl4. . 
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BOMBAY. 
Onulltr.-Comparative testa have been mad~. with the horizontal roller mill kno~ 88 the Pearl b 

G. S. Sqnerea & Co. of iluffalo N. Y., the Nahan mill by the Nahan Foundry, and the Punjab and the Poona m~ 
made locallY. , ' • 

. These testa demonstrated that wo~king nuder usual condition& t~e Pearl gave an ~xtraction of 5 per cent. 
higher on the cane than the other two which were nearly equaL In capac1ty the Pearl mill crushes 50 per cent. more 
~ane with .the. same bullock power than .th~ Poona mill _or Nahan mill. O!le le a ~boorer ia required to operate 
1t. Ita pnce 18 Rs. 35~. The ~ahan mill 18 ~or one pa~r of bullocks and 1ta capac1tf ia only fr~ of that of the 
Poona. The comparat1ve working of these mills waa demoll8trated before a deputation of cultivators from four 
Deccan Diatncta and orders were received for Pearl .Milia which have since been filled. 

Furnacu.-The new types of double and multiple furn8cea have been devised during the laat two years at Man"ri 
wliereby, through saving of the w88te heat, the fuel required to boil a given quantity of juice haa been reduced ~y 
40 per cent. over tbat required by the Poona type; which itself waa an improveme~ of 25 per cent. over the atitl 
ol~er type. Evon further improvement ia expeoted. This furnace not only saves fuel but saves an hour' a time 
With each )Jan, reduces the labour by 60 per cent. over the Poona furnace and improves the quality of the gn1 due 
to better clarification and more careful boiling. -

Cans varidiu.-Two Mauritius canes were imported several years ago by J. Molliaon, Esquire, a~d two yeara 
ago a small quantity of eight varieties waa brought from Samalkota including Mauritius, Java, and Barbadoes seed· 
lings. T~ese are .being increased au!ficient for experiments and to these have been added the Kaberia of Sholapur, 
the Wans1a of GnJarat and the Sanbile of the Southern Maratha Country. · 

A beginning waa made in se~e~tion through tes~ing the specific. gravity of canes of J?undia variety by the method 
advocated by Maxwell of Maur1t1us and results will be expected In January. A considerable number of Pundia &eta 
have been distributed in Gujarat and Satara. 

TiUage E.rperimen111.-0ur tillage experimenta include cheaper methods of prefaring the land rotation kind" of 
sots and method of planting. · · • ' ' • 

The Eagle Gallows plough by Ransomes Sims & Jefferies, the Disc Harrow, an efficient cultivator and digging 
machine when utilized in preparing land for cane, result in ~total saving of nearly.OO ~ cent. of the cost. 

The r?tation expcriJ;nent has demonstrated that ~an as a ~n manure crop can be depended upon to furnish 
the orgamo man ore and IS more profitable than fallowing or taking a fodder crop. In the new series the rotation h88 
been made to includ~ ground-nut. Th:e work with sets has proved that plant cane furnishes better sets than ratoons, 
that Aets from termmalparts of thecanewhenusedproduceabettercrop, and as theycontainlPSS sugarthey do not; 
lessen our out-put of gnl aa much 88 the nse of the older parts of the cane do. _ . 

Wbcn some care is exercised in assorting the sets so as to exclude small broken or dry pieces the res~ting 
crop ia ben~•fitted 88 is shown by an increased yield of 10 per cent. 

Thick planting in the row with a distance of four feet between rows results in a great saving of labour. This. 
W!L' tried only this year and the crop is not yet harvested ; so out-turn figures are not available. 

Manurial Ezperimenu.-The most striking manurial results of the year have been the demonstration of the 
great value of trash as a coarse manure to the soils about Poona. The new furnaces make it possible to utilize nearly 
fths of the trash for this purpose an<l it seems to be more valuable than farmyard manure pound for pound, its • effects 
being marked even in the succeeding ratoon. 

Sulphate of Ammonia continues to be the most profitable source of nitrogen to supplement bulky manureS: 
Considerable ~ime has been spent in studying the factors which influence the quality of gul and we note that • 

ripePOSI!, clarification, time occ.upied during the laat stages of boiling, temperature of striking and agitation during 
cooling, play more important parts than soil, climate or manure. 

A Summary of other i~portant work on St4!Jarcane sit'ICe 1911 • 
. !\. survey of red rot disease (due to the fungus Colletotrichnm falcatum) waa commenced in 1910 in this Presi

dency. The districts that were surveyed were Surat, Poona, Satara, Khandesh, Sholapnr and Dharwar. The disease 
was found to be doing considerable damage in Surat and Satara Districts, and it was thought desirable to take im
mediate steps to check it. Accordingly disease-free canes from Poona were distributed among selected cultivators 
at Amalsad in Surat District and at Y ellur in Satara District. Since then the distribution work has been conti
nued in Surat District only. Now there h88 been a sufficiently wide distribution of the disease-free stock-and from 
next year it is i:Jtao:b:l to stop the distribution work. Fnrt\J.er work will mainly consi!lt of advising the people about 
selection of sets. Survey of the other parts of the Presidency will be continued. Recently there has been much 
work done with regard to the paraeitology of this red rot fungus and West Indian Mycologists seem to think that 
the behaviour of the fungus in the West Indies is different to that of the organism in the Eastern Tropics. The spread 
of the fungus seems to depend not only on diseased cuttings but also on a good many other condition&, t:iz., water 
sta!!Dation, drought, variety of cane, its age and also the borer insect. The question, how far it is safe to plant 
healthy cane in a recently affected field is also not solved as yet. Next year experiments involving all these problems 
will be undertaken. 

MADRAS. 

Work on the Sugarcane station, Coimbatore. 
At the last meeting of the Board of A.,aricultore, 1911, it was considered doubtful whether cane seedlings could 

be successfully raised in India, previous trials having generally resulted in total failure. 
The question was taken up_at Coimbatore by the Government Botanist during the Christm88 holidays imme· 

diately succeeding the Board's meeting, bot it waa found that most of the c!'ues h~d.ceased t~ flower. Som!'• how· 
ever, put out a few arrows and these were sowu in pots on the chance of thell' prondmg seedlings. The SOWJI!g was 
done m various different ways, most of which have since proved to be unsuitable. Many of what. were considered 
• • snccessea " turned out to be grass seedlings but a few which turned out to be J=roe ~anes were obtamed fro~ four ?f 
our local varieties. The matter was finally set at rest by some arrows of Chen• rece1ved from Dr. Coleman mAp~, 
these giving quite a number of seedlings, and it w88 discovered that the opening of ~~e anthers waa the factor wh~ch 
oJ.otonnined the formation of seed. The cane arrows in North India only produce ill-f?rmed. cl~ anthers ~h 
no fertile pollen while many in South India are found to have well formed anthefl! wh•c~ 11plit ~ly and contam 
varying quantities of healthy pollen. A summary of the work at this stage was published ID the AgnculturaiJournal. 

The seedlings obtained were grown with great care in the Coimbatore Bot;anio Garden ; at the s_ame time .a col
lection of Indian canes was started and these also were planted in the Botaruc Garden, although In less swtable 
land. . 

The appointment of Sugarcane Expert waa made on October 25th, 1912, and more rapid pr:ogn:s& waa m~e.. A 
close study of the morphological characters of the diflerent canes collected was commenced and spec!&~ attention waa 
paid to the an thesis of tho local cauea which were beginning to arrow. An effort w~ made to obtain~ ma'!_Y seed· 
Hogs from as many different parents as poesible. Although it was a poor arroWJDg &elllK?n• working With the 
experience gained in the previous year, we succeeded in getting a very large number of seedlings (12,00G-15,000). 
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Of these a to-w: wero obtained from arrows of canes ~wing in tho Botanic Garden, but the great bulk were derived 
f~m South IndllUl canes grown in the fields round Co1mbatore. ~n these ciroumstanoeslittlo control could be excr
cilled over the exact parentage. About 70 acedlings wcro obtained from selfing arrowa of Sa.rctha and a number of 
oroasea bctwet-n Saooharum apontanoum and Ohira and BAak~hyraia, but in tho greater nlUDber of seedlings tho 
mother alone is certainly known. 
. Pending tho acquisition of the land for a cane-breeding station, two long tours were made in North India wht>Je 
the ag~icultural conditions were et~died and many varieties of cane were collected and forwarded to Coimbatore, 
A ~etailed_ stud? of the morphologtcal ch_aracters of these waa made where possible with the object of determining 
theJr relatto~shtp to one anoth~ and theJr value aa pa.rcnta of possible ~edlings. It was conaidend that tho Dui 
canes C?f Indis.would be more likely to produce healthy and hardy o1Jspr111g than the better clasa canes whirh had 
from t1me to t1me been introduced into the country. Special attention has therefore thus far been directed to the 
indigenous canes. A further~· rains" tour is in progress aa this note is being written and, by tho time the Board 
meets at Coimbatore it is hoped that all sugarcane tracts of India will have been visited excepting Burma and Anam. 

The !arm land waa acquired on the lnst day of tho official year, March 30, UH3. A selection of the strongest of 
the seedlings waa made and over 2,000 wore planted out and are growing well at the time of writing. The varietie• 
were also planted out but in a less favourable position. Owing to the delay in the installation of the engine and 
pump, many of these varieties suftere!lseverely because it waa necessary to irrigate them with very alkaline water. 
The farwland is of the " dry " and " garden " type, it being considered more in koeping with the North Indian 
cultivation to grow the canE~~ on this land than on the " w«.-t" land usually employed. As however the farm land 
has never grown sugarcane before it will take some time before it is brought into proper condition lor growing cane 
crops; the land for next year's plots is therefore receiving special attention. . 

Tlie laboratory and farm buildings have been completed and the oil-engine and pump are working aatisfa.otorily. 
A good road haa been made connecting the cane-breeding station with the OQntral farm 110 as to render it easily ac· 
cessible. 

Last year's seedlings have been reaped, analysed, exhaustively studied and replanted. Nothing very definite 
can be aaid a~ to the quality of the seedlings because the ground on which they were grown in the Botanic Garden 
was lUISuitable, but in one at least the two main qualities desired, vigour and riohnel18 of juice, are united. The 
study and analysis of the large number of seedlings DOlV growing will be difficult and the chemical part will be quite 
beyond the process of the. Bingle chemical"·assistant. It is hoped that some arrangement may be made by which 
chemical assiStants can be borrowed from other sections for the two months or so during which the crop will be reaped. 
For various reasons it is considered desirable, at any rate at present, to analyse all the selected seedlings, 

CENTRAL PROVINCES. 
The Central Provinces are not yet of importance as a sugar-producing area, and tho_ operations of tho Ag.ri

cultural Department are still concerned rather with the cultivation of cane than with industrial problems connected 
with its products. The area under sugar-cane is still much smaller than was the case 25 years ago, but the Govt>m• 
ment irrigation schemes already completed or in progress open a wide field for·delvelopment of this branch d 
agric~ure. The experimental cultivation of sugar-cane is therefore one of the main objects of the Tharsa Farm 
in the Nagpur District, recently opened in the area commanded by the Ro.mtek tank, and of.tho Sindewahi Farm, 
recently opened below the Garmusi tank in Chand!., which has been e.cqlli1ed from a private proprietor. In 
ad4ition to these two farms, cane is also cultivated under the supervision of the Department below some Govern· 
mont tanks in the Ro.ipur, Chanda. and Bhanda.ra Districts. Pxogrcss is slow but steady, and the areas thus put 
under cane have risen during the-last two years from 116 to 429 acres, which lie .in 154 villages. Thc.>so vill&gNl are 
all in the Wainganga Valley,-but the tract which probably bas most promise for the futuro is the ple.in of t'hhat
tisgarh in the east of tho Province. Here cane is privately oultive.ted, under the supervision of the Dcpe.rtmc!lt, 
below some Government tanks, but a more certain soureo of constant irrigation is needed, and this will be supph~d 
on completion of the Mahanadi and Tandule. canal schemes. It is with the utilization of these schemes in view 
the.t cane cultivation has been started by the Depa1tment in Chhe.ttisge.rh. In the north of the Provinoes. thc.>re 
i1 al110 aome scope for the extension of cane under the small inige.tion tanks constructed in that tract, and Jts cx· 
porimental cultivation has therefore been ste.rted at the Adbe.rtal Fe.rm nce.r Jubbulpore, which 11·as Opt'ned )8 
months ago. It wlll thus be seen that the cultivation of cane has a P.rominent position in all tho most recent. Opt'fa• 
tiona of the Department. · 

2. E:r;perimell.t8.-The two chief experimental stations aro the Tharea and Sindewahi Farms, both o~ wb~ch 
have been opened within the last two years. The Tharsa Farm is composed of black soil of somewhat tnft!trtor 
quality, while the Sindewa.hi Farm includes e.n ate& of a light poroWJ loam, locally known as ward>, oxcellc.>ntly ad&p• 
ted to cane-cultivation. In e.ddition, the Telinkheri Farm neat Nagpur gives an opportunity of growing can~ und~r 
the close and constant supervision of the Deputy Director of Agricultu1e, aid~d by the Economic Butanlllt 1md 
Agdcultmal Chemist. 

3. A lame valiety of canes has been grown at all these farms. At. Tharsa the heaviest yielder of cane haa ~"c.>.n 
found to be "~"• Sunnabille," a thin hard variety, the seed of which we.s originally obtained from Bombay, a!ld 1t 18 
this variety that is mostly supplied and recommended to cultivators of the nc.>ighbouring tra.ct. It he.s th~:B y~ar 
yielded 43·1 tons of unstripcd a.nd 35·3 tons of striped cane per acre,1csults which are very BG~lSfactory, co,ns1~ermg 
the.t the soil is of somewhat poor que.lity and that the plots bad not been manured at tho time of plantmg m the 

· newly opened farm. The highest yielder of gur (4·02 tons per aero) proved to be "Pundia," a thick variety, also 
obtained originally from Bombay, but this cane is very liable to red-rot and cannot therefore be Sl',n"rallY_ recom· 
mended to cultivators. Second as a gur-producer stands "L&nji," a high quality soft cane of mc.>dtum thJcknc~<H. 
Of the thick canes the most promising, both at Tharsa and Sindowabi, e.ppea.r to be "St~ipcd" and . " Ashy " 
Mauritius. The thick varieties were damaged to some extent by stem-borer, "Red Mauutms" suffermg etiJX'• 
cially from this pest. Attempts are made to check its inroads by sowing ntaizo as a tmp-crop round. tho caJul, but 
it has been found tbe.t tho pest is harboured in the stubble of juar. Tho only remedy here is for cultivators to up
root and destroy the stubble, a somewhe.t laborious and unwelcome task if the cultivator is not himself a cane-grow<·r. 
At Sindewahi the local "Katai" va.riety, a vc1y poor thin reed-like cane, waa found to be much affected by r<>d
rot, and it will bo matter !or congratulation from every point of view if this local variety ia ouated by some bettc.r 

.kind • 
. 4. The manurial experiments have not yet beeP tried lonp; enough to publ~sh any conclusions. But it is of 

interest to noto that Ill-cake e.s a manure baa been successfully mtroduced to culf:ivatoJB by t~o D.-partm~nt. Tho 
UBO of cake·manure for cane hae been unknown up to the present in these Provmcea : supplies e.ro obtluned from 
the Baipur oil-mill, which h&s hitherto had some difficulty in disposing of the oil-cake locally. 

5. If central sugar factoricP arc to be established, it is of importance that the supply of cane ~hould be e~tcr.d• 
· ed over as long a period as po118ible instee.d of all the cane coming to hand a~. ono and the ~~:me t1me. To tha l'nd 
expmiments are being tried to ascertain the degree of success the.t can be obtamed by plc.ntmg from October on. 
wards to March. As far as the experiments have gone they show that oven the cane Jlla.nted c.s c.>arly a.a Octobt·r 
gives better results than that planf.<'d, a.ecotding to tho common local ~Jactice, towa~da !he end ~ tho C?ld 
weather. The cane catabliahe~ i~U well at this early season, and can withstand tho mild wmter cond1tiona whtcb 
prevail in the aoutb of the Provinces. 

6. Another expcriment in cour111.1 of trial has for Its objc.>l't to '"'c.> how fo.r tit c.> cultivr.tor ct.n rronomi:ro ),y u&ing 
• only the top-ahoots of the ce.ne for plmnting. In tho caao of the thin .,,.,rit>ty " Sunnabille " the t<>p·~>hoot lit'tB 
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germinated better and gave a larger yield than sets taken from the whole C&!le. "Red Mauritius" top-shoots 
wore, however, badly affeoted by steam-borer. · 

7. Experiments in dilfercnt methods of cultivation have been JDade to compare the ridge-and-furro..; system 
as praotiaed locally, with the Madras bed-and-furrow and the Java drainage system. It iB too early to publish 
definite oonolusions, but the Madras system appears to resuU in a considerable saving of time and labour. 

8. Clumical analym.-Ten varieties of cane grown at Tharsa and 34 varieties grown at Telinkheri were su'b. 
jeotcd to analysia by the Agricultural Chemist at fortnightly intervals during the ripening season. The composi. 
tton of the juioe on those days when eaoh variety showed its maximum amount of sucrose iB shown in the table 
appended to this note. 

9. Demon.tlraliOA and aidlo cullivaiOt"I.-The areas d:voted to cane by cultivators, under the advice and super
viaion of the Department, have already been mentioned. Seed iB supplied from the Govetnment fariDB, the num'ber 
of canes distributed last yearior this purpose being 'll,OCO from Tharsa, 38,000 from Sindewahi and 35,Cl00 from 
Raipur. At Sindowahi, where the demand far exceeds the supply, 20 acres of cane will be mostly devoted to this 
purpose, and to the supply of Mr. McGlashan's enterptise mentioned below. Taka vi loans a1e also readily available 
to oultivatol'£1. The advantages of cake-manure have been brought to their notice, and approximately 200 tons 
of this JDanlll't'l wete supplied to them during the past year. The Poona fum.ce and sysum of gvr-making were 
demonstrated at 21 centres in the Ne.gpul..Divieion; there iB now alro a gocd d1mand for improved irC'n cmEhing • 

- tiillls. In one tract of the Jubbnlpore District theEe mills have now tntirely oul'ted the old-f&Ehioned local mills. 
Experiments have llhown that the Nahan mill, costing Rs. 130, e::spreeses from '1'0 to '1'3 per cent. of the jnice in the 
case of thiok and 63 to 66 per cent. in the c.ose of thin ca.ne. Messrs. llum & Co.'s mill which cost little more than 
half the price of ~the Nahan mill, expresse(about three per cen•.1ess. lloth)nills~find favour with cane-growers. 1 · 

10. Facloriu.-An option for a sugar-cane factory area, commanded 'by the Ghorajheri tank,· has been granted 
by the Local Administration to Mr. J. McGlashan of Ca.wnpore, with a view to the formation of a company. A lease, 
has been drawn up of 4,632 acres of Government waste land untrammelled by any rights or o'bligations of tenants, 
and clearing operations ate in progress. • . . -

Table showing the composition of the cane juice obtained on the days- when each cane slwweil its 
mazimum amotm& ofsucrose on the Ezperimental. Farm, Tharsa. 

Varlet)', Date of planting. Date of crusblng. 
Percentage 
ot juice in 

Correeted Perce~tsp ~ degree or 
cane. briL sarroee. ~~----

Poonda . . . . . 15th February 191! . 18th March 1913 . . 88·8 -fAl-l 18·81 -53 • 
l'undia . . . . 15th .. .. . Ditto . . . 89·9 17·8 15•M 1-59 j 

Srd March 1918 - 18·1 
J'l! 

Sonnabllle . . . . 15th .. .. . . . 68·8 18·88 -53 

IAnjl . . . . 10th .. . . . 15th February 1913 . 74·5 19·1 17·78 ,:!5 -
Bed Mauri Una • . . . 15th .. .. . 18th March 11113 . . 68·4 17-6 15-19 111! 

Aahy Maurltloa . . . 18th .. .. ·• 15th lanuary 1918 . 65·8 17·7 15·81 1·15 

Pachranp . . . 17th .. .. . 1st :March 1913 . . '11·3 17-6 15·88 119 

:Kala . . . . . 17th .. .. . D1tto . . . 70·3 18·8. 17-10 "75 

Xilarl . . .. . 15th .. .. . 15th February 1913 . 65·5 17·8 18-17 "88 

Striped Maurltloa . . . . 18th ... .. . 15th liUiuary 1918 . 65·7 19·4 17-78 117 

Chemical analysis of the fuices of34 tJarieties oj cane on Telenkheri Seeil Farm. 

Corrected Percentsp Co-efllclent 
Jfo. Variety. Date of euttlng. degree BIIJwiD.. -

lllU," suc:roae. of purity. 

1 B.1529 . . . 20th lanuary 1918 . 20"5 111•1! 114"1 Analyoes done Nice. 

I B.878 . . . . 21st lanuary 1918 . 18-~ 18•85 92"0 Do. 

8 B.l47 . . . . Ditto . 18"1 18•67 92•1 Do. 

' lavaaeed88 . . Ditto . . 18•5 18•08 87•4 Do. 

II Vlllla . . . . Ditto . . 18"8 14111 84•8 Do. 

8 :8.1763 . . . . Ditto - . 18•3 13·111! 87-D Do. 

7 lava seed ti7 • . . Ditto . . 17"7 16·46 88-7 Do. 

I Beds~. . . . Ditto . . 11Hl 17·84 92·7 D9-
II Xllad . . . . Ditto . 18·11 18-SZ 83-41 Do. 

10 Tans atrlped Otdlnar1 . 29th lanuary 1918 . 18·'1 13-118 85-11 Do. 

11 Green 'lana . . . Ditto . . 1711 14·« 88·7 -Do. 

111 Phear'B green pounds . 80th lanuary 1913 . 16·7 18·811 87~ Do. 

18 Striped Maurltlna . . Ditto . . 111-D 17·1! DS-1 Do. 

14 Bed Mauritlna • 
. . . Ditto . . 18-D 15•0 87·6 Do. 

1li l'undia . . . . Ditto . . 18·4 15·114 88·8 Do. 

18 Bed Maurltlua with b 1 a ell: Ditto . . 111o7 18-111 81-CI Do. 
atrlpee. 

17 Pounda • • . . Ditto . . 18-8 1tl-o3 811-4 Do. 

18 AabJ Mauritius . . Blat lanuary 1918. . 18·1 15-65 87-t Do.. 

\II B.II08 . . . . Ditto . . 111·6 17·84 92·4 . Do. 

110 GllmariOIJ redspo\ . . Ditto . . 111"8 17-71 111-8 Do. 
-

21 Lanll . . . . Ditto . . 18·8 18-81 111-8 Do. 
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OkemicaZ analy&is of tke 1'uices of 34 varieties of cane on Telenkl~ri See4 Farm-contd. 

No. 'Variety, :&te of cutUn~o 
C4lrected ~reentaae IOo-emclent d= RBIIUU. 

-- BucrooJe, j ol purity, 

.. Ill Bwmabllle Slat lan1W7 1918 17-11 -;.;;-r 85·8 ADalyoea dnue twice. 
28 .Redspot. . Ditto . 111·9 14-Cll 84-8 Do. .,. lla'Pgla. . 4th February 1918 . ' 18'6 18·25 89·5 Do. 
15 llansl Ditto 111'8 17'6& . 98·8 Do. 
28 Striped Chanda Ditto 17-11 14-25 82·6 Do. 
17 Kala Challda . Ditto . 18•8 11·18 77'0 Do • 
28 Kalvl .. . Ditto . 16-G 11·18 77-1 Do • 

- 211 Green Mauritius . Srd 1annary19J8 • . 14·5 10·17 n·8 Anal)'Bia done only once • 
so :Bilaspur pound& 20th lan1W7 1918 . 18-8 1(-28 87·2 Do • 
81 ][agll. Ditto . ~ 18·8 16·11 87·8 Do. 
82'· Green pound& • 29th lanuary 1918 . 18·8 18·28 88·5 Do • 
88 Shamanra Ditto . 18-G 15o10 85-11 Do. I 

u Yuva . Ditto 16•& 1So01 81·8 Do • 

.ASSAM. 
The work of testing indigenous and uotlo varieties of cane under chemical conkol has been continued t J h 1; 

Aa a n;sul~'~ the Pal!t !ive years' wot:k, several uotio oanes have been discovered to yield nearly 30 tona J ca~! a • 
· aore Wlt~ JUlce. containing from 16 per cent. to 18 per cent. of cane sugar and purity co-efficient of over 90. 1 1C:: 
. one va.rtety, t~~z., B376 (1st ratoon), gave over 33 tona of cane per aore with juice containing 16 74 per : t f" 
cane sugar and purity co-efficient of 94. Another variety, B147, while yielding loss cane per aore t~ B370 n • 0 

juice containing over 18 per cent. of cane sugar in' both the plant and 1st ratoon crop11o • gave 

Manurial cultivation and plantiDg experiments are also in progress, but are not advanced sufliciently to enabl 
us to draw definite conclusioDIL e 

2. The distribution of the two best varieties, tliz., :83711 and :8147, tested at Jorhat has been continued. nd 
demonstrations have been made on cultivators' holdings in the district, with the result that this year we had .:ole 
applications for cuttings of these two varieties than we were able to supply from our limited ares. 

· 3. With l'llg&fd to the introduction of improved mechanical methods, the only progro&ll we arc able to re rt 
fa in connection with the use of the 3-roller iron crushing mill instead of the old wooden mill, which is still ~ 
extensively in the remote villages of Upper Assam. . . 

This year six iron roller milia were sent out in charge of demonstrators, with the result that several cultivators 
have ordered mills of this type. Next year we propose to extend these demonatrationa. 

· 4:. The most imfortant advance _made during the last twelve months is in locating and surveying large areas 
of land in the distric of Kamrup, which arc apparently suitable for sugarcane cuJtivation o!l an extensive scale. 

For this purpose the Deputy Director of Agriculture, aocompauied by Mr. Phillip Johnson of MOPers. Fowler 
. & Co., toured along the Bhutan frontier, where they discovered severallarp:e tracts of land, upwards of 10.000 aorea 
in extent, which appeared eminently suitable for cultivation by steam taokle.. As a result of a note submitted by 
the Deputy'Director of Agricultlll'8 to the .Agricultural Adviser to the Government of India., it is proposed to make 
an experiment in the cultivation of sugarcane by steam tackle on one of these large blocks of land. The experiment 
with steam taokle will probably not be commenced until the cold weather of 1914-16, but fn the meantime we propose 
to put down about 40 aores of good varieties of can~ in the spring of 1914 to provide cuttings for the larger upori· 
ment. 

It is proposed, in the first instance, to open up as "muoh land as oan be dealt with by one double engine unit 
of steam taokle: this area will probably be from 800 to 1,000 aorea. 

U the experiment proves suoo-rul, it fa open to capitalists to take over the whole concern at the end of two or 
three years, extend the area under oane, and build an up-to-date factory capable of dealing with the produce of from 
3,000 to 6,000 aores of cane. If aucoessful, this pioneer concern would form the nucleus of a larger industry in this 
province, as there is sufficient land of the same kind in K&Dilllp district alone to aupport eome five or six largo fao· 
tories. ... . 

BURMA. 
At the :Board of·Agrioulture Conference held at Puea in November 1911 it was resolved that in view of the 

·decreasing area under sugar-cane in India, due to imports of white sugar from Java and other countries apeoial 
attention should be paid to the crop by the Agricultural Department in the variona Provinces. 

Among other motiona passed by the Board were the following :-
(1) "The Board recognizes the value of the action already taken by some Local Govornmenta to resei'Vc 

certain areas of euitable land for the establishment of central faotories, and hopes that similar action 
may be taken, where poBI'ible, by other Local Govermnenta, and that granta of available land may be 
made on favourable terms." 

(2) " The :Board recommends that Local Governments should be empowered to assist pioneer factorioa, by 
subsidy, by taking deferred shares, or by such other methods as may be appropriate and nrgea the nood 
for a reoonaideration of the recent orders of the Secretsry of State, in ao far as they prevent the afpli· 
cation of public funds to the development of those industries which are 88Bential to tho increase o th? 
wealth of the agricultural community." . 

In aocordance with these motiona the Agricultural Department in each province was asked to report on area.e 
..of not lees than 10,000 aores each, suitable for sugarcane growing and the creation of a white sugar factory and 
to ~eport the progress made in the matter at the next :Board of Agriculture Meeting, IIi:., that to be held at OJinlba
tore ln February of next year. 

Attention was drawn at the Conferencie to the large area of undeveloped wostO land in the Tenasaorim Division 
and the desirability of holding special investigatlona as to the possibility of introducing sugarcane cultivation on the 
faotory system in this part of the province, was preaaod upon the representative of this Department. Since the 
Conference was held, a sugar expert from Java aoting on behalf of a Rangoon firm has been touring in l>urma with a 
view to the establishment of a factory. This export bas pointed out tbat the existence of adequate irrigation fa.cl
lities is an esaential preliminary for the auoceasful working of a central factory of sugarcane and has expm~.OO the 
opinion that the only suitable locality is the area commanded by the recently opened Man Cannla In the Jlinbu District 
of Upper :Burma. . 
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The possibility of starting a factory in TcnllllllCrim baa nevertheless been conaidered by tho Department. rc· 
is however found that in Tn.voy facilities for irrigation are abiKlnt and that all the suitable land baa boon already 
<lCODpied, 

In Morgui, irrigRtion on an ad~quato aoalo might bo obtainable in parte, but the complete absence of roads,. 
or railways togotht>r with the rcmotoncsa of tho areas whore alone tho irrigation is likely to bo obtainable place&· 
in tho opinion of the Department, any attempt at sugarcane cultivation on a capitalist aoalo outside tho aoope of. 
practical politirs. When tho conntty is opened up ar:d commnnicationa have como into exittenco it will bo pOBBible· 
to rcconaiclor tho qacstion. 

Tho Department agrees with tho sugar expert already referred to that the M~n Canals area appears to bo the 
most likely spot for the establishment of a sugar factory. The lack of commnnicationa and the fact that here also 
t'hi1Jand is largely in private hands have hitherto prevented the suooOBBful initiation of the aoheme which it is under
stood the Rangoon firm in question desires to carry out. 

With the intention of assisting in the development of sugarcane cultivation in this area the Dcpart~ont baa OllODed:. 
a small experimental station at which apecial attention will be given to this crop. · 

NORTH-WEST FRONTIER PROVINCE.. 

Refined B'Uf}ar. 
A sugar refinery which waa started in Peshawar in tho year 1010 ceased work after treating the 1012 crop. Th~r 

·chief reaaons why tho concern failed are :-
1. The refinery waa in charge of men who had no proper ex~rience of sugar rofuPng. 
2. The refinery was unfavourabley situated. 
3. Sugar-cane in Peshawar ripena in late November anll while frost and cold winds prevn.Pt between 15th. 
· December and 1st February. · 
4. Peshawar" Gar" commands a high price in the markets of Northern India. 

It is f,OBBible that thin "ukh" cane might withstand the Eovere weather of the frontier hotter thsn·the thick: 
"paunda • cane which is cultivated in the Peshawar valley, but it is at the same time sufficiently profitable to grow-
the higher quality cane for the production of "gar." . . • 

On extensive field areas," Poshawari" White Pannda cane haa prove.d more suitable for the production of" gar,,.. 
than Striped, Red, or Ashy varieties of cane from Mauritina. 

Agricultural aspect. 
At the Peshawar Agricultural Station, where irrigation facilities are exceptionally favourable, the Kabul River

Canal cannot be depended on to give regular and timely supplies of water to a block of 8 acres of " paunda " sugar
cane, and zemindara in the North· West Frontier Province can rarely depend on irrigation for blocks of more than 
l! acres of cane from any Government Canal. It has also been impOBBible to find farmyard manure for 8 acres of sugar.: 
oane and zemindara cannot treat more than 2 acres, even when the cop follows tihaflal (Trifolium re&llpinolum). 
On account of the small size of the sugar-cane fields it does not appear that the present high cost of cane oultivation. 
can bo materially reduced. · . . . 

Area for eztension. 
It is probable that the present area of 30,000 acres of sugar-cane in Peshawar District will greatly extend witlr 

the opening of the '(Jpper Swat Canal. . . 

S'Uf]ar-beet. 
Sugar-beets were successfally grown on field areaa in Peshawar in 1911-12 and 1912-13, and fn a series of ana

lyses which Dr. Leather conducted at Peshawar, he found that the sugar in the juice in roots taken at regular inter
vals over I of an acre was 15·62 per cent., and that some roots yielded aa high as 20 per cent. sugar in juice. 

It has been aaoertained that :-
(1) the climate and a..il of Peshawar are suitable for beets. 
(2) the methods of cultivation practised by the North-West Frontier Province 'zemindani are adopted to-

beet growing. 
(3) sugar-beets would give employme!lt during the cold seaaou, when the zemindara are not otherwise bnay. 
(4) sugar-beets ripen seeds in Peshawar within 10 months of the date of sowing the crop. 
(5) when sugar· beets follow tihaflal (Trifolium-nsupinalvm}, manure is not required for the crop on land of' 

average quality. • 
Since the year 1000, chillies (Solanum Copsioastrum} have been seriously alfeoted by a diseaae. (OolleloricAum-

11igrum) and the crop is gradually going out of cultivation in Peshawar valley. From some points of visw sugar~ 
beets might take the place of chillies in the frontier-mona aoheme of cropping, but without a factory close at hand. 
this is doubtful. · • 
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Al•I•ENDIX-C. 
(2) 

Subject VII :-Sugar beet cultivation at Peshawar. 

(MESSRS. J. W. LEATHER AND W. ROBERTSON BROWN.) 

llhe attention of one of us was directed some two yec.rs ago to the possibility of growing sugar beets in the 
""Peshawar District. Culinary beet root is grown in this district as a garden crop, and is to be had for some nine 
months in the year, which fact indicated that the sugar beet might also ,be successful If this were s<>, the poteu. 

-.tiality of a hoot sugar industry would be indicated. For its success the following conditions must be satisfied :-
Ia) An assured supply. of suitable sugar beets ove1· a period of at least four months. 
(b) Tho presence of a well managed factory. 
(c) The cost of growing the roots, haulage and subsequent manufacture must be sufficiently moderate to yield 

a paying profit. 
It.was eVidenfithat before either tho capitalist or tho Z:.mind..f .could properly be approached with reoommen • 

. ·dations, the possibility of a suitable supply of roots must be tested. 
Accordingly in lilll, a number of varieties of sugar beet were g1own. Specimens of these were subsequently 

-ano.lysed _at Pusa, and some were found to bo oJ high quality. Thus.:-
Per eent. 

ol 
Sucrose. 

March 191ll • .. . Vllmorln varieties • ll·lll 
April191ll , Several other mrletles •' 8·10 
J'une 1912 , Vllmorln varieties , 17·20 

Having obtained this infcrmation regarding quality, two half acre plots were sown with Vilmorin's Selection B 
··in October and November 1912 respectively. In order to obtain analyses of the fresh roots, apparatus was taken to 
Peshawar and the an Jyses made there early in May 1913, which avoided t. e risk ot changes occurring in the sugars 

-during the long railway journey to Pusa. Twenty individtml roots were tested from the tw~ plots, and thete 
were found to contain from 10 per cent. to 18 per eent. sucrose, and from •65 per cent. to •10 per cent. invert sugar 
<1n the October sown plot ; whilst for _the roots from the November sown plot the corresponding figures were 10 
per cent. to 17 per cent. sucrose, •01 to ·10 invert sugar. For more complete details reference may be made to the 

_Annual Report o~ the Peshawar Agricultural Station for 1912-13. 
Whilst the examination of the individual roots was dt>simble in order to form an idea of tho amount of 

variation that existed, samples were taken from the two plots in order to ascertain the average or mean quality. 
·.The following shows the results of these tests :-

JUJOB, 

When sown. 
A\·erage 
weight 

per root. 
Juice. 

I I 
1 .. 

Fib~. :--8-p.-,..-S-u_cz_ose-~~:-In-ve-rt-l ~Et 
gravity. per cent. sugar, 

October (i) • 

•October (ii) 

November. 

1·67 

1-57 

1·28 

98·25 

92•84 

93·38 

6·75 

7-16 

6·67 

1·069 

1·068 

1·067 

15-76 

15·84 

15·26 

1.-&8 

1HS 

16·25 

The average quabty, namely 14! per cent. sucrose per 100 parts of root together with a low proporbon of mVl'rt 
sugar is a good percentage even from an Europeo.n standpoint, and considerably bettor than what was obtained in 

•C.olifornia when the industry was first started there • 
. t_ Co-efficient of purity.-This va1ied in the Tarno.b roots from 85 to 90 per cent. which is higher than the Gcrmr.n 

. average. Thus so far as quality is concerned, it is demonstrated tha.t good quality sugar beets can be gxown in the 
·Peshawar Valley. · 

(2) Oultivation.-The sugar beet fo1lowed wheat and the land was thoroughly cultivated between loth June and 
1st October. The l!Oil was 'deep, red, free working, sandy loam, typical of the greater part of the Peshawar Valley. 
Manure was not given. The sowings wore made on 15th October and 15th November, and although the light frosts 

.and cold winds of December and January checked the development of the plants, the roots from the October sowing 
-B.ppeared to be fully developed in early April 

CosT OF CuLTIVATION PER ACRE. 

Labour at annas 7 per man P.er da]J· 

S (11) Double depth with B4jah , , • 
1. l'ioughing 1. (b) s country pioughings, @ Jla. 1·4·0 each • 

2. Harrowing 8 times q; Jla. 0-4-0 each 
J, I.evelling 1 time @ l•4·Q per day • , 
4. Drllllng 1 time @ anUM 10 per dny 

{
(a) Preparation oJ water COU1111'11 2 men one l day 

6' Irrigation (b) 6 tlmee 2 men six l days • • • • 

6. Singling and Hnnd Weeding. (8 times 7 men 8 day•) 
7. CBltlvatlng. (4 thres with Planet Junior Hood Hoc• 2 men lor 4 days\ 
8. &Iaing 8 men 1 day • 
9. Carting 16 ton czop 1 mlle 5 days @ Jla, 2-8 per do y 

10. Seed 7 lbe. @ &llllllll 7 per lb. 
11. Bent Ba. 1' per acre 
12. Revenue 
13. Irrlgatloa • 

'. 

'. 

Bate. 
Jla • ... 7'· 

3 0 0 
8 12 0 
0 12 0 
1 ' 0 
0 10 0 
0 7 0 
2 10 0 
0 8 0 
8 8 0 
8 8 0 

12 8 0 
8 1 0 

14 0 0 
6 0 0 
7 0 0 

70 ll 0 
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'(3) North- JV e~l Frontitr Province Rotati~.-Wheat, barley, maize, •hal tal, cotton and sugarcane are the staple 
·crops in the lower irrigated valleys of the North-West Frontier l'rovince. Roots are grown within a radius of five 
miles of Peshawar, and the straight, clean drilla which' are set np·by husked country ploughs are suitable for the 
production of beet roots. Sugar beet after wheat is one of the moat frequently practised rotations in Europe, and 

-a root crop would follow ~haftal with unusual advantage, as the land after that leguminous crop is vacant in ample 
timo for August and September sowings. Maize is manured and ripens in time for October and November sowinga. 

(4) Labour.-There is plenty of strong and cheap labour available in Peshawar from early October to late May 
when the country-side is overrun by trans-border families, and the local men and women are also accustomed to 
work in the fields. The jmthan's methods of work are well adapted to the cultivation of beets and he is strong and 
n~clligont. ~ A 

(5) Road~ and Cartage.-The big, heavy, wooden-wheeled bullock carts of the Frontier negotiate the J"Qughest 
roads and they would lfbve no difficulty in conveying beets from the fields to a central factory. :. ;. : · 

(6) /naetl Peats.-A species of" Jassid" was present in abundance in June when the roots were being analysed 
and as this pest sucks the juices of the beet leaves, it is possible that the quality of the roots might be deleteriously 

. affected. ),:,I ~ 

(7) The characle'l of the aeas~ in the Peshawar Valiey.-Four &easons are recognised in the Peshawar valley. 
Spri71{1.-ln February, March· and April. During tlrls season rain falls in the first two months to the extent 

· of three or four inches in the aggregate. The air is cold and bracing and the temperature is as follows :-

:February 

llarch 

April 

~. 

. Spring. 
Is SIIADJI • 

llaxlmum. 

64·2 

79·9 

88·5 

llfinlmum. 

42·0 

49·5 

6lH 

Summer.-In May, Juno and July. 'this is tho hottest season of the year. 'lhe temperature is as. follows:-

llsy 

June 

-July 

Sommer. 
Is SBA.DB. 

llsllimum. llluimum. 

97·8 71-7 

ioo·4 75'0 

llS·S 78·2 

Autumn.-In August, September aJli]. October. This season is ushered in by the hot weather rains. They 
break over the valley in four or five violent storms at intorvals of a few days, and tw() or tlu"Oo inches fall on each 
occasion. The temperature is as follows :-

August • 

September 

October 

Autumn.· 
br SIIADB. 

llsiimum. 

99·7 

97·7 

90·5 

68·S 

62·7 

59·5 

w 'nler.-In November, Der""' "anu i.lanii&ry. -~ihisrv .. :."-~1\. the '!"oath rods variBh.leua.aul. li.l!'"t.. rain 
falla.-. _ ~h,._,l .. ~• .....,111et1mos hot and the nights. always cold. Tho temperatUre is a;' folio~;;"_:" "llu '"6 "" ~ 

November 

December 

January 

Winter. I ,~ .. D 

74-8 

.. u-s 

llsximum. . llluimum. 

l 67-7 

60·8 

!8) Ge~al--;Thst thoro is J'C!~m for an improved source of sugar in the North-West Frontier l'rovince is piOved 
by (~) th~ h1gh ~nee of sugar and (n) the fact that ~o sug~r-oane crop, ~though of good quality, is not only a small 
one m this Provmco, but also because the season dunng which that crop JS In a fit stat& for crushing is limited to th 

. months of Novombor and December. e 

(i) The price of sugar during the past throe years has ranged between Rs. 11-12-0 and Rs. 13 per maund of 
100 lbs. and the prosont price is Rs. 12-3. . 

(ia) l'ho sugar cane crushing season begins on 15th November and every 6fl'ort is m&cle to finish by th d 
of December when light rainfall ie frequently followed by severe frost. 0 en 

(9) Pr~abilily of BUCCUB oflndualry.-It is naturally not possible for us to offer a detailed estimate of the coat 
·of production of sugar bec;ta in the Peshawar valley at prosont, nor the cost of manufacture of sugar but su h d ta 
as are ,!I'Vailable lend eonsid?rable support to the idea that tho industry should be profitable. Thie will be .,: t 

-apprecmtod from the followmg :- . l 

(1) Tho average outturu o.f oo;ta in Eu~pe is 10 tons; or excluding Austria-Hungary and Ruesia it is 11•3 
tons per aero. :Bclgmm has the highest average namely 12·1 tons. The recent crop at Tamab was 
about 10 tons. 

' (ia) The quality of tale roots grown at Tamab namely 15 per cent. sueroee is about equal to· a Eoropuan 
average figure. • 
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{iia) The cost of manufacture in Europe hi about 2&. (Rs. 18·12-0) por ton of olean boots, of this sum about 
188. (Rs. 13-8-0) is paid for the roots and 11. (Ra. 6-t..O) ta the ooat of wagoa and coal. • 

Depreciation Ita estimated separately. Of tho 711. about 111. 8!1. (Rs. 1-t-0) Ia thq cost of coal and 15 11. t d... 
(Ra. t-0-0) tho coet of salaries and wa.gea. lho coat of sugar in Europe has varied a gcod doal but baa rison on tho 
whole of late years and in 1910 Wl\8 1211. 911. per cwt. (112lba.) equal to Rs. 8-7..0 por 100 lba. Tho average prioo of 
sugar at Peshawar during the last three years has boon Ra. 12-6-0 per 100 lba. lho coat of coal at Peshawar would 
be half as much again as in Europe, say Ra. l-1t..o and tho coat of wagos, bearing io mind that a largo portion must. 
be paid to European exports, would be also much highor,-y Ra. 6, Tho C<'Bt of producing sugar bcots abould. 
not be any higber, in. fact it might be expected to be ¥as· Tho estimate for Pellb.awar may be put thus:-

Ba. .. ,. • 
• 18 8 0 Cost of 1 ton roobl 

Coal 
Wages 

, • , l"U 0 
0 0 0 

l!l 0 0 

The augar from 1 ton roots may be expected to be about 310 lbs. valued at Ra. 38. lbo depreciation must -
bo put rather higher for India than for Europe, say Rs. 2-0-0 but this would stillloave a margin for profit quito as
great as is expected in Europe. It ta hardly necessary to again state that auch estimates are open ~ considerable 
criticism, but they will serve tho purpose of showing that a sugar boot industry is financially poaaillle. If the manu~ 
facture could be linked with sugaroauo, tlie manufacturers' position would be materiaUy atrongth!!ned, 

. -
..- - ,_ . . - . . . ea it. ~;.n" ·rarn.ab r~oia from 85 to 90 ~· ;.iii. sugar "-- --

.-. / · .Pao-efficiem of purdy.-TJ;U& '!811 ed it is drml'lnstl"'t...,l .. b ... t Jrcou q . Y ___ · - · · · 
15'.. Thus so far as quality m ooncem • _- . . . 

. average. ~ _. _ . · · · . 
·Pef'b"-·· .. -
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APPENDIX-D. 

Subject VIII.-Notes on Rice Investigations in dift"erent 
Provinces. 

BENGAL. 

(THB DIRECtOR OP AGRICut'fURE.} 

As l'fg&rds future lines of work I beg to make the following suggestions :-

1.-(a) On the agricnltural side irrigation for winter rice in the Burdwan "Division is a questton demanding serioua 
consideration, The sinking of wella and the raising of water by some cheap method are very pressing problems, 

(b) The demonstration of green manuring on one cropped land and bcnemeal on double cropped land ought to 
bo extended as far as possible. We have made a good beginning in the District of Mymensingh. 

II.-On the chemical aide I think that the work done by Mr. Hooper in analysing the composition of different 
varieties of rice might be extended. Only thirty of the varieties analysed by Mr. Hooper belong to this province. This 
is necessary :for the purpose of knowing definitely what varieties. which have a large yi~ld per acre have also a high 
nutritive value. It is also necessary to have a soil analysis of the different classl:s of soil in the various districts of the 
province in order that we may have some general idea of the probable e:lfect of the application of artificial manures. 
Samples of soil will be sent to the Agricultural Chemist with this object. A third matter 1s the question of analysis of 
the various items of cattle :food on the Rangpur dairy farm in order that we may arrive at .the most nutritive ration 
consistent with economy. Samples will be sent to the Agricultural Chemist for analysis. 

lli.-On the Botanical side Mr. Hector is engaged in isolating pure seed of the best yielding varieties. More 
attention, however, ought to be paid to the selection of the best seed from the ryots" fields. The touring agricultural 
officers, and especially the demonstrators. have got orders to be constantly on the look out :for valuable strains for the 
purpose of getting the very best possible existing seed. 

(MR. F. S.uiTH6 DEPUT'! lhucroR OP AGRICut'rURE.) 

(1) The following experimenfa have been and are being carried out on winter rice -

A.-Manure. 
B.-Variety. 

C.-Methods of cultivation :-

(1) Implement•.-Iron ploughs fiW~t~• Country ploughs. 
(2) Sowing.-( a) Thick and thin sowing in broadcasting. 

(b) Thin and thick sowing in seedbeds for transp~ta. 

(3) Plar~ling.-(a) Distance apart in transplanting. 
(b). Number of seedlings per hole in transplanting. 

D.-Rotations, 

As a result of all the work that has been done on. this crop in Bengal we are able to make ~e following definite 
• conclusions :- · 

.A.. MantWe•.-The problem of manuring the rice crop is essentilmy one of the locality, the individual cultiVator 
and the soil. No general recommendation, applicable by every cultivator, can be made for the whole Province. The 
most important factor for this crop is water. 

One geneml conclusion however can be made and that is, that generally speaking. an application of 50 maunds of 
cowdung per acre is an economical application for the rice crop. 

The following is an average composition of cowdung in Bengal :-

Nitrogen • 
Phosphoric aoid 
Potaah 
Organic matter 

• ·spar eent. 
·a ,. .-, ., ... 

• -26 , JJ 

An application of 50 maunds of cowdung; per acre therefore supplica the following amounts of plantfood to the 
~~ . 

Nitrogen , 
Phoophorio acid 

-potaoh , , 
Organio matter 

.. . l~~J . 
12t lSi per acre. 

1.066 
_ It should therefore follow that any manure that supplies, approximately, the equivalent amount of plantfood per 

acre aa 50 mounds of cowdung, ought to have the same effect on the rice crop. · 
Wherever 100 maunds of cowdung per acre were compared with 60 mounds there was n? corresponding: increase in 

otitturn of the crop I How can this be explained P Where did the extra plant food goP This may be explamed by the 
nitrogen being destroyed by deDitrification. Do the bubbles that we see coming o:lf in the water ~ tbe Paddy fields 
denote a loss of free nitrogen gas and show that organic nitrogen is being destroyed P We mll5t &WBlt the Chemis.t's 
investigations on this subject. Generally speaking then it may be said that heavy manuring is not necessary for the nee 
crop. A small application is quite sufficient either as cowdung or green manure or castor cake or fish manure. etc. 

Special manures such as bcnemeal should be very carefully employed. In some cases they will have no effect what
aoner. How can they if the soil to which they are applied contains already aumcient phosphoric acid and lime P 

Artificial manures which are soluble in water should also be very carefully emJ;lloyed. If no(; tbo nter will carry 
,way the plant food to the drains and rivera Eind not to the rice J;llan;. 
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11. Yari~tie•.-There are many varieties of paddy in Bengal. Each locality, each kind of 'soil and each elcntion 
baa its own variety. At the Calcutts Exhibition in 1906.07 the late Mr. N. G. Mukherjee sho..!ed 1182 named varieties. 
Generally speaking the variety that is grown by the Bengal cultivator is a medium to ooarsevaricty and tho loool favourite 
is the heaviest yielder and therefore the most economical for that locality. The Agricultural Department eau recommend 
two fine varieties, tnJI., Dadklano and Jladlltablog for anyone who cares to oultivate fine varieties. The cultivator is 
recommended at harvest time to select the heaviest heads of rice and to keep same for his seed supply in the following 
year. • 

The Botanist is trying to create heavier yielding varieties by eroBB breeding and his work is progressing but at present 
he has not yet reached that stage that the Department llBn make any definite recommendation. 

·c.~Metlorh of Cultiwtioit-
(1) Implements.-The local country plough does good useful work and so long 118 the cultivator can obtain it so 

cheaply 118 at present there is no incentive for him to change. • 

When ploughs become dearer the cultivator oan purchase an iron plough (Meston at Rs. 6, Hindustan at Rs. 12) 
from Messrs. Burn & Co., Howrnh, who are ready to supply any demand in Bengal. 

(2) Bowing.-( a) Broadcsst. In broadcast sowing there is no need to use more than SO lbs. of seed per acre. 

(b) Seedbeds.-Thick or thin sowing. There is no definite statement to be made at present 118 to 
whether thick or thin sowing on seedbeds is the best. t of an acre sown with 1 maund seed 
gives sufficient plants to transplant 1acre of laud. Economically therefore the subject is not 
very important. · 

(3) Planting.-( a) Distance apart in transplanting. 

(b) Number of seedlings per hole in transplanting. 

· Both problems (a) and (b) affect each other. Generally speaking it is better to transplant a large number of seed-
lings farther apart and a small number closer together.! 

(a) However, it is better to transplant 2 to 4o seedlings per hole one foot apart. 

(b) The number of seedlings per hole in transplanting is governed by the time of planting. If time of trans
planting is early, one seedling per hole is the best. If time of transplanting is late, S or ;to seedlings per 
bole is best. It is found in practice that there is some trouble in selecting out one seedling per bole and 
that it is more simple. to grasp 2 or S seedlings in 'the act of transplanting. There is however no need to 
transplant more than S Seedlings per bole nuder any oonsideration. 

D. BotatioM.-In many localities jute can precede the rice crop while in most places a rabi crop such 118 gram or 
k ,\e~qt"i can follow the .rice crl)p. · -

Autumn rice.-Little work has been done on this crop except on varieties. The above remarks on the varieties ef 
the winter rice crop hold good for this rice. 

Bummer rice.-No work has been done on this crop by ~e Department.. 

So far 118 fungus and i~sect pests on the rice crop are concerned, a certain amount of damage is done and the attac.k 
of Ufra on rice which is caused by an eel-worm seems to be large but we have no definite data at present of the amount 
of damage done or of the area affected by these different pests. 

(MR. G. P. HECTOR, EcoNomc BoTANIST.) 

~ (1) The botanical work in progrCBB on rice h118 for its chief object the isolation of pure seed of the best yielding 
varieties of the Province. Varieties have been .collected from practically all the db-tricts of L9wer Bengal, and pure 
line cultures started from single selected plants. These pure lines are being studied in detail and a classification based on 
morphological and field characters is being made. Incidentally, the extent to which natural cross-fertilisation takes 
place is being worked out, as this has an important bearing on seed distribution, and cross-fertilisation ex· 
periments are also being commenced with the object of determining the mode of inheritance of certain characters. 
Attention so far h118 been almost confined to transplanted Aman paddies, but work bas also been begun with Alii 
varieties. 

The work already ·promises to yield practical results of value. This last season, the ontturn of all the pure line 
plota grown in our area together amounted to 32 maunds from 1•15 of an acre and if the area had been uniformly 
cropped with one of our best yielding types, the yield would have approached 40 maunds, on land which has never been 
manured. The avernge yield of Aman paddy on the Dacca Farm for the same year was about 20·5 maunds an 

'acre. . . .., · 
(2} In Bengal tbe question of quality is not of such importance 118 yield, but there is one important question 

which is being investigated 118 part of the general study of varieties, flis., bow far composition of the grain is corre· 
lated with varietal and field cbarncters. ~'his is being done in conjunction with the Agriculturnl Chemist. 

(S) Experiments have also been commenced in AU8 paddy in the specific gravity method of sec8. selection. Thia 
bll8 yielded results of value in Japan and also in Mysore, where it bas proved a very simple and eoonomical method of 
mcreasing outturn. The avernge sample of Au1 seed paddy sown by the ryot in Bengal is very poor, as a1Jart from 
being very mixed, it always contains at least 25 per cent. of light and shrivelled grain. This method of seed sele~·tion 
should therefore prove of value, particularly in .IJOnnection with, the AU8 crop. 

( 4o) The most important diseue of paddy in Bengal is. the BD·oalled Ufra diseue which according to the investigation 
of the Imperial Mycplogis,t appears to be due to a minute eel-worm •. Thit disease is very .prcvl)lcnt on inundated jlnddy 
tracts prnctically all over the Dacca and Chittagong Divisions, and does much damago to the broadoao;ted .dman Jla<ldy 
of these trncts. Where the ~ase is prevalent the eultivator iA lucky if 'he geta a 4-anua crop. The only practirul 
remedies appear to be (1) burning all stubble left in the field after harvest, (2) cold weather cultivation, (3) sowing good 
seed. Experiments in the above are being oonducted in Ufra infected areas. 

Ae only the .dman crop appears to suffer, wherever possible the cultivator should also be encouraged to grow trans• 
planted Aman after eit~er jute or.an .A.,u• cr9p, ~toad. of tqe present zpixture of Alii and .dman. Experiments in this 
are also being oonducte~ , . . . . . 

So far 118 in known there are no fungus pests of any importance. Insect pests are prevalent and frequently do 
much damage, particularly the Rice-stemborer, Ear-cutting caterpillar, Rice-hlspa, and Rice grnss·hopper but these 
are prevalent all over India and are in no way peculisr to Bengal. Advice and help in combating these pe.ts are given to 
the ryot 118 far 118 is possible. 

(THE AGRICULTURAL CHEMIST.) 

Up to date I have not made any apecisl investigations from the chemiral side in connection with the rice crop. 
I am, however, in co-operntion with Mr. Hector, Jo:conomic Botanist, Begal, about to take up at onre some a•pects of 
these questions. Mr. Hector bll8 been making pure line cultures of paddies for the past f•w years and baa now isolated 
eevernl varieties differing more or less in morphological characters, in time of maturation, ete. I am now about to oom· 
mence work with the view of finding whether any well marked chemical differences in grain compo.it.ion accompany 
thCl!O different field. characters, and if so whether these chemiral features are 118 fixed as tbe botanical oneo, or wb.tlwr 
."fitbin the limits of an1 oue variet.,, other facton &nch u Cllimate llDd &Qjl have an1 marll;t-d influence ou the compoaiti~n 
ol *he S'rnin, · . 



BIHAR ANU:ORISSA. 

( TBE DIRECTOR 011' AGRIOlTLTUB.B.}' 
~ 

(1) The Deputy Director of Agriculture is at present busy ,rlth the fofioWing investigations regarding rice t-

(tJ) Tlt11 •pretJtl qf gootl tw.rietis• ofrice.-Fine and. valuable varieti .. of rice from the best tracts in Bengal 
are being iDtroduced in places where they seem to be able to grow welllmd to be better than the 
local rioe. . 

(6) lJtJtJiap ia •eetl rille•.-It would seem that the seed rate for broadcast rice is usually too high; the matter 
is being iDvestigated. · • · ' ' ' • 

(o) lJtJuiaJ• ttl 6Betlliagi.-Abont eight teedlinga or more are usually transplanted 'in one bunch. It appears 
that two seedlfuga give as good an outturn so· far as experiments have yet gone. Experiments have 

.. however always been carried out on irrigated land and at the, nsual time of transplanting. Experiments 
are being undertaken to find out whether it is safer to transplsnt more ~gs o~ unirrigsted land or 
when the date of transplantation is late. · ' · · ' 

(tl) Mt~avriai-Tbe question of the best general manure for rice is being iDvesti'gated, with the object of 
finding cheep but efficient dressingB·of more 6r lesi general utility. · 

(e) Various manures are being tried at Cuttack' to see whether they tend to clieck \he ipread of the disease 
prevalent there ; thia work is being done in c6llsb0ration witli the :Agriculture! Chemist. • . 

(2) The Agricultural Chemist is making a det.illed survey of the soll of the C~ttack. Distrlct for growing rice. 
(3) The following points .are engaging the attention of the Professor of Agriculture who is in charge of the 

. SabOur Farm. · . · 

(11) I!Jeetl6etl.-I.-Dry sowing t7tlt'tltl.r wet sowing. 
n.-conditions under whioh wet method is &4vantsgeous. 

llL-E:Itect on the strength of seedlings when sown by dry and wet methods. 
IV.-ForciDg (by manures) of seedlings in seed bed. 
V .-Length of time seedlings can ·be kept alive after uprooting. 

VL-E:Itect of root pruning. 
vn.'"":'Best age of seedlings for tr!msplantation.· 

(6) PltJtltiag-
I.-The minimum number of seedlings required to be transplanted per hole for a maximum 

yield. . 

n.-Tbe minimum number of .seedlinlis required to be transplanted per hole for a maximum 
yield when transplanted lste in the season. 

lli.-DetermiDations of the conditions which a:ltect tillering of the paddy. 
IV.-BroadC&Bting fiBrt~t~.r transpbmting fler8U.S drilling. 

(o) MtJavriag-
I.-Green manuring with San-Hemp •. 
n.-. ,. .. ,.. ,. DlttJitJClttJ. 

Ill.-Bonemeal.. 
IV.-'-Oil cake. 
V.-Farm yard manure. 

VI.-Ashes of farm yard ma~~ure. 
VII.-Magnesium Sulphate (only applied' to early and lata AflitJt1 paddy). 

VIIL-Determinati~n of the lasting eil'ect of green ~anuring on early .Aman crop. 

{tl) Dov6Ze croppiag.-Tbe ad~tage of taking an early ~an-Hemp crop for fibre before the leta ~~~~tJtl-crciP, 

(4) No botanical work on rice has been done. A full account of the pests that occur on riee in Bengal, Bihar 
and Orissa is given in the erop pest Rand Book by Mr. E. J. Woodhouse, Economic Botanist. The book is in the 
press. 

(6) Mr. McGowan, Professor of Agriculture, SabOur suggest& that investigations. on the following points may. be 
takea up with advantage:- -· . 

(11) Quantity of water required for 4v.r and .dmtJ11 Paddy. 
(6) Effect of water on the quality of rice. 
(a) Does the application of manure or any particulsr treatment of paddy lands influence the water requirement. 
(d) Dry planting ljlld then OOCBBionalJI.oodiDg as is practised in United States of America., 

(e) Drainage of Paddy lands-Nigar flert~t~.r no Nigar. · 

(f) Determination of inlluence of a leguminous crop, e.g., Klt1111Jt'i gram on pad.dy. 

UNITED P.ROVINCES. 

(TaB DIRECTOR 011' AarueuLTUB.B.) 

l'he princl pal work undertaken in this department in connection, with the riee crop is the- extermiDation of the riC4!1 
bug (leptocorim utJncorai•) which does enormous damage in certain Y!'ars to the crop. · . 

The work at the Agricultural stations consista principally of varietal and manurial experiments, which are mainly 
of local significance, and experiments to determine the optimum number of seedliDga on transplsntation and the spaciDg 
between them. 

In addition to the pest mentioned above, a greet deal of da~age is done by the rice grasshopper; while oecasiooally 
l<'ports are received which seem to indicate nttscks by the rice stem fty. No information is available abod the fungoid 
disea.-es of rice in these provinces. The openiDg of farms in the rice growing tract of these _!)w.inces is of,reoent date 
BD<l not a r,reat deal of work has 110 far been doue in connection ~ith tbis crop. -

s 
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THE PUNJAB. 

( Tn DIRECTO:a. oP AGRICULTURE.) 

• The total ~rea annually put under rioo iu the Punjab is a little nuder 800,000 acres or about 2i per rent. of the 
total area under crop. It is not therefore a crop of great importance. The chief traohi with approximate maximum ' 
areas iu which it is grown are aa follows:-

Dutrict. 

Karnal 
·Umballa 
·xaogra 

Hoshiarpnr 
·Labore 

. . . 

AmritiiiU' • 
Ourdll!lpur • 
Sialkot 
Gujranwala. 
lll uzaffargarh 
Dera Gbazi Khan 

.• 

.• 

.dre11 '" aeru, 
fio,ooo 
'10,000 

• 120,000 
95,000 
40,000 
40,000 
60,(00 
65,000 
60,000 
45,()00 
60,000 

2. The conditions under which it is grown vary cotlsiderably. In Karnal and Umballa the rice is usually unirri
gated but a good deal is also grown on the stiff low-lying Naili lands along the Gbaggar and other streams. iu part of 
which there is an intricate system of irrigation by cuts from the Gbaggar. In Kangra most of the rice is grown iu 
terraced fields on the edges of the many hill streams. which traverse that district, and is irrigated by water channels 
laking off from the ~QI\JDB. In Hoshiarpur and Gurdaapur the swamp lands stretching for miles along the Bias and 
Ravi rivers are covered with rice. Tberi) are also large tracts of canal irrigated rice in the Pathankot Tahsil In Lahore 
and Amritsar the crop is irrigated' by the' Upper Bari Doab CanaL In Sialkot and Gujranwala it is grown largely on 
the flooded lands on the Aik and the Deg streams, iu marshy lands along drainage channels and on sour clay soils. In 
Muza1fargarh and Dera Ghazi Khan the rice is watered by the inundation canals taking off from the Indus 1Uld Chenab 
:.:ivers.. · -

S. The crop is generally manured. In the case of the finer rices (btUmati, 1Jegu.mi, t:iN') seedlings are reared in 
beds-often well-irrigated-and then planted out iu June and July. The ooaroer rices (;Tto..a, dAavl•, dlta&,., Hilt&. 
mvnji, kia,.n) are frequently sown broadcast iu ApriL Often the seed for broadcasting is kept damp till it germinates 
and then sown. In almost all districts both systems of sowing and of planting out are generally practised. 

In Kangra the irrigated rice is sown iu seed beds and then planted out 1 the unirrigated rice is sown broadcast. 
When the rice is sown broadcast it comes up thick and mixed with weeds. In July or Angnst when the crop is 4 to 8 
iuches high the plough is run through it and the whole field ploughed up. After this the rice is much thinner on the 
ground but is free from weeds and tillers well. · 

Rice is generally sown year after year in the same land. It is frequently followed by gram or by wheat or barley. 
In Kangra linseed is a favourite crop after rice. _ . 

4o. The local varieties of rice are numerous. The following are the local names and chara.cteristica of the most 
iinportent :-

Kamal • 

Amballa • 

Kangra • 

Hoshiarpur 

Lahore • 
Amritsar. 

GUl'daspUl' 

Sialkot • 
Gujranwala 

Distriot. 

Muza1fargarh • 

Vernacular name of rioe. 

• Ziri • 
Cha.l.aka • 

Munji 
B.ath~ 

Dhaulu • 

Zirl • 
Chahora, 
Dha.ulu • · • 
Sathi • 

, Begami • 
BaSmati. 
Kathiri • 
Kolhera, 

• Basmaa. 
Chorara. 
Begami • 
Munji • 
K1uusu • 

Sathi 
• Muehki • 
• Safeda • 

Dhain 
K1uusu • 

• Begami • 
Muoji 
Sat hi 

• Muehki 
• Bumati • 

Munji or jhona 
Dhain 
Kharau 

• Sathri 

. . 

.• 
. . 

Charaoteristioe. 

Fine. Small rioe with abort etraw. 
White grain with broad husk of a purpHsh 

red colour at the tip and longish beard 
of same oolour. 

Coane. 
, Coarse red rice: ripeua iu 60 days ; heaoe · 

ito name. Husk dark: ripens within 
the aheatb. 

Larger grain than mt'h.' and the grain 
stalk, when . ripe, separates frolll tl:e 
sheath. 

} Fiae. 

}Coarse. 
}FiDe. 

: } Coarse • 

: J Fine. 

' Coarse. 
Very ooarse1 grown iu poor rJIDYial 

aoiL 
Coaree. 
Fine ; scented. 
Fine ; white • 

} Coarao. 
. Fioe; white. 
Coarse ; red. 
Coarao. 
Fioe 1 ~eented • 
Fine. 

• } Coarse 1 white 1 with larp grain. 
Very ooarae. 
Coarse, 

5 .. The ag~icultural departmeut in the Punjab bu not yet taken np either the botanieal inveotigntion of "l'llrictiee or 
the survey of the different types grown in dilferent locelitiee. Nor have the methOO. of eulti.-ation been ltudied. 
.Aa IOOD as we have more Deputy Directon1 a aurrey of the rice~ of the province obould be earritd out. the botaDlral 
cbaracteristica of the dilferent types determined and experiment. made ln culti1-atiou, 111anuring and rotation. The 
cult;ivation experiments could be carried out iu leased lendl near Gardasl'ur• 
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6. There bas been•no special investigation as to fungoa and insect (attacks on rice. The following ha\'e 
been reported in recent years :-

Kangra , J Rice bog , , .• 
Ferozepore , • ( Leptocoriaa varicornis ). 
Kangra , Rice grasshopper 

Labore 
Amritsar • 

(Hieroglyphoa foreifer}. 

:} Rice bug 

BOMBAY. 

1912 slight attack. 

1912 alight attack. 

1909 general. 

(MR. G. s. HENDERSON, DEPUTY Dllll!CTOJI. 01!' AGRICULTURE.) 

The rice crop ie being dealt with in only one farm in Sind. at Larkaoa. Tbie farm bas ;just been newly 
• opened, it ie in the centre of the best rice district in Sind. The problems to be worked out are :-

J,_C•ltwal (a) The suitability of growing catch pulse and leguminous fodder cropJ, after the rice has 
been harvested, in the cold weather. 

(b) The best crops for thie purpose. 
(c) Effect of winter cultivation. 

(d) Single transplantation. 

II.-Yarirlal fa) Tbe above experiments are in duplicate to test the main crop rices against the early varieties. 
b) Trial of any superior varieties from other provinces. • 

• c) Investigation of a high priced acented variety locally known as Pe8iartJart. -
III.-Ma•Mrial.-Elfect of artificial manures. 

IV.-ImgatiOAGl.-Amount of water required for ric11 a.ltifNIIiOffo ' 

(THE AssiSTANT EcoNO)UO BoTANIST.) 

Tbe problem in connection with the botanical work relating to rice ie, in what manner the numerous varieties of that 
crop can be systematically classified.· Tbe chief difficulty of that work lies in the fact that the botanical aspect; of the 
question ie so intimately connected with the Agricultural and Physical aspects that it is practically impossible to study 
the first without paying any attention to the second and the third. The troth of thie can be easily seen if we take into 
eonsideration the extremely gradual gradation existing between two opposite extremes of characters showing size· and 
shape of the spikelet and its glumes, consistency of the grain, colour of the grain and husk, presence or absence of the 
awn, time of flowering and ripening of the varieties and conditions of soil, climate, rainfall and altitude in which the 
varieties grow and which also more or less influence theie. growth; to say nothing of the nature of the stem, leaves. 
leaf-sheaths and iuftoreacence, and the probable natural crossing. Such being the state of thin~ the work done in thie 
line so far has been :-

(1) To collect a great number of varieties grown throughout the Presi~cy together with information regarding 
their cultivation, duration, time of harvesting. uses, and requirements as regarda soil, water, etc. 

(2) To sow the seeds first at Lonavla and now at Alibagh. 
(3) To make a few pot-culture trials to see if the colour of the grain produced by the offspring showed any 

change from that of the parent. Thie was done by actually removing the hnsk to be able to see the colour 
of the grain and then sgwing the same. · . 

(4) To takes notes Of the average measurements ~g height of the plants, length and breadth of the leavea 
length of the peduncle and inftorescence, size, weight and cofout of the grain, colour of husk, presence or 
absence of the awn and time of flowering and harvesting of the varieties. 

(5) To sort out a single head of each variety for seed for the coming season so that the yarieties may be grown on 
pure lines. · 

(6) To prepare mounted specimens from single heads llf the varieties for future comparison. 

Tbe points noted during the last year were :-

(1) Tbe colour of the grain in two or three instances, in the pot cultural trials was changed from white to ted and 
red to white. · . 

(2) There are at least three or four distinct grades in the rednC!B of the grain (seed not husk} sometimes even lil 
the same panicle. · · ~ 

(3) Tbe so called early and late varieties did not necessarily alwaya remain so thus :- · 
~-

- Plote sown last No. of varietiea No. of (bose that No. of thoee 
Name flf Tnriety. that remained true remained nearly that 

Je&r. to the name. tme. changed. 
-

T.F!. 6'r 45 
.. 

5 17 . . . . 
T.L. . . . . - ·85 65 11 - 29 
:B. E. . . . 8 s s II 
:B. L. . . . . 88 25 II 11 . . 

··~ 'll .lllll' . 
f.i - tb. 'l 

N.r very~oPe'h~ o;ruwge as regllrdS the colour of the husk 
Such change was noticed as regards the size of the awn. 

and the size and shape of the spikelets waa noticed. 

Work proposed to be done during the coming season ;-

L Growing the same nrieties from one panicle of each collected last year and taking notes as before and compar-
ing them with last year's notes. - - • 

2. Growing a few typical varieties in &eTeral stations (Surat, Ah'bagh and Gokak) in dilTerent cUmat;c 
conditions. · 

8. Study of certsin of the varieties in their p.,;per districts. ~ 
4. Study of the 81uount of variation in the offspring of one plant. 
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· 5. To start a few pot cnltlll9J for growing varieties baTing the following character's:

(1) Longest and narNwest grain (slender oblong), 

(2) Shortest and broadest grain (short round), 
' (3) Latest rip8ning large grain, ' 

(4) Earliest ripening II1IIlill grain, 
(5) Y ellowisb wbite grain, 
(6) Chalky wbite grain, 
(7) Dark red grain, 

(8) ~bite husk, 
(9) .Red husk, 

(10) Brownish black husk, 
(11) Awns, 
(12) No Awns, 

(13) Large outer glumes, . 
(14) Small outer glumes, 

(15) Very small panicle, 
(16) Large panicle, 
(17) Finest grain, 
(18) Coarsest grain, 

and to give them the following treatment:- · 

(Some treatment for opposite characters.) 

Dry conditions: very little water and bad drainage; plenty of water and good tlrainege. 
Wet conditions: Plenty of water and no drainage; stagnant water, moving water. 
Salt conditions: Salt lind .. water. 

6. To try a few crosses. 

7. To study if possible the wild rices ·in their native places. 

The object in introducing these experiments is to find out if the varietiea remain constant or are gradually obr...15...,5 • 
~~~ . 

. If the varieties change at all what particular change is influenced by a partionlar condition of soil, climate and 
rainfall. (Expt. 2.) · 

Comparing the' characters. of the aame varieties growing in their own districts with those grown in other places. 
(Ex pt. 3.) _ · 

To find out the limits of variations. (Expt. 4.) · 
To examine under controllable conditions, what changea are brought about by dry, wet and aalt conditl.ons on 

different varieties. (Expt. 5.) ~ 

To see if natural crossing actually takes place and if so what are the forins evolved by the various crosses. 
(Expt. 6.) • · 

To see to· what extent there is connection between the wild and the onltivated forms. (Expt. 7.) 

(THE AsslST..urr PROPESSOR oP MYcOLOGY.) 

The only fungoid diseases of rice wbich have come witbin my notice so far are:
(1) Ustilaginoideavireus (eke) Tak. (Green "smut.») 
(2) Ephelis sp. locally known as "Muaalya .. disease. 

Both of these are sporadic and occur rarely. 

<.MR. J. B. KNIGH'(, PRoP~soR OP AGRICULTUB.E.) 
There are many problems in connection with rice cultivation in tbis Presidency· such :W implements, manures 

and better varieties but there is only one rice problem that I have bad opportunity to investigaw to any great extent. 
I refer to the questions in connection with rab. . . 

Rab is the treatment given to the seed iled and usually consists in bnrning such materials a8 cowdung or branches. 
lfy investigations have been carried along on two lines (a} as to what the beneficial effects of the rab are due to and (b) 
to find substitutes. On the first point I think that the value of rab is without doubt due to the heating of the land and 
my experiments indicate that the heat acts biologically. 

For substitutes I have found that nitrogenous manures like oil cakes, fish, poudrette and crude nitre are equally 
valuable to rab end in some cases as c!J.eap. 

' . 
( M:s. V. H. GoNEH.A.LLI, ExTRA Duun DIRBCTOB Ol!' AGRIOULTUB.s.) 

Note on the" agricnltural" problelns that are being inYestigated at the Alibsgh Experimental Farm. 

I.-Manuring. 
L Green manuring 'hg tran•Jer met.lod.-Sen (Crota'lan4 jtlflcea) and Dhaincha (Seba11ia GCIIZeata) abonld be 

grown on highlying lanil and the green plants trensferred to lowlying rice lands. Green manure aeed ebonld be aown 
on the 25th:of May and the green stu1r transferred to the rice lands five da71 previous to transplantf' ~ -.!1 with rice 
seedlings in July. • 

2. Green ma•vri•g bg grOtDtllg m11 Cllld d!ai~tc.ia in rice Za...U in tl.e l&larif •ea~o~t.-San and Dhaincha 
ehonld be aown on rioo lands on the 25th :May and the crop ploughed down in nt• five day• previous to transplauti.ng 
tice seedlings. Transplanting is done in J nly. The green manure crop will have five to eix weeks' growth. 

S. Green man•ring' in tlu rabi •ea~o• 'h!l •OtDi•g m• altll dlaiJJC!a. •eetl after la~lting riN orop.-San and 
Dhaincha should be shown eoon after ha"eoting rice crop and ploughing the fieldl. The green manure crop 1honld be 
broken and ploughed down when in flower. 

4. Gree• ma•vri•ll in tie rabi •ea~o• b!l •DfDing ftltl or dlaiiiCAa •utl i11 tlu ltaltlli•g rioe orop G forl•i$11 befDN 
~uti•g.-'.fbe green manure crop shonld be broken and ploughed down when in flower. 

\, 
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6. B011~m6td1U manlll'e ftn"riciii.-Bonemeal At the rate of 20 lhe. N. per acre ehould be applied at the time of pnd· 
dliDg or " chikal ,. making and then rice aeedlioga transplanted. 

6. BOIMmeal in eonjunction CDiiA lA• gr1111111 maaul'll ~f Mil fol'rice.-San seed ehould be sown on the 25th of 
ll'ay.and the crop ploughed down five days previous to transplanting rice eeedlinga, Bonemeal at the rate of 20 lhe. N. 
per aore should be applied at the time of puddling. . , 

'1. Oilcah• tU fll<llllfl'll jol' rice.-Castor, gronndout and JiAI'tJnj cekoa should be applied at the time of pinldling 
at the rate of 20 !he. N. per acre and then rice aeedlioga should be transplanted. \ 

8. :Fi•A mt~aul'e fol' ricB.-Fish manure at the rate of 20 lba. N. per acre should be applied at the time of puddling 
and then rice seedling<~ transplanted. 

9. Bullc9 mar~urlljol' rice.-Mohra refuse, rice bulla, poudrette and urine earth should be applied at the rate of 
20 lba. N. per acre. The fird three should be applied at the time of first ploughing and rice ~inga transplanted 
!lfter puddling. Urine earth, however, should be applied at the time o! puddling ,and rice seeldinga i'bould be then trana· 
planted. , · , 

IL-Tranaplanting: 
. 10. TAll mmimtull IIU!IIbi!IJ' of ordllia"!J rice •sedliag• to bll ll'tlll•pla.ted ill eacA bane A.-Ordinary seedlings are 

raised by sowing seed at the rate of 12 lba. per guntba of rabbed seed·bed. Seedlioga-16, 8, 4, 2 and 1 in each bunch
should be transplanted in separate plob at 9• both ways. 

11. T.M minim11t11 1111mbw of 611'0118 •eed"•g• to be tma•plt~..ted i• eacA Aole.-Strong seedlings are raised by 
aowintr paddy seed (thinly) at the rate of 4 .lbe. per gnntba, i.tt., one-third of the ordinary raj;e. Seedliog.t-16, 8, 4, 2 
and 1m each bunch-should be transplanted m separate plots at 9'' both ways. 

111.-RalJ. 
12. Rab-ftlbnihlle~.-Rice seedling s!lonld be raised by sowing seed on nnbnrnt seed-beds to which fish manure, 

Kal'anj cake and urine earth are applied at the rate of 2·5Ibs. N. per guntba. These seedlings and also seedlinga raised 
on seed-bed burnt with cowdung mb should be transplanted in four separate ploti with duplicates and the outturns 
noted. The ground selected for the application of fish manure, :Kil.ranj cake and urine earth should be that which was 
burnt in the previous year with rab materials. 

IY.-Seeilaelection. 
19. Ordinary seed belonging tO cultivators, seed selected by the salt water method of Japan and also that selected 

by plant to plant selection should be sown on rabbttl seed·beds, and the seedlings transplanted on comparative plob 
to ascertain outturns. 

Y.-Yarietiea. 
14. Tuting of owttu,.•• ofajefD locaharietie• i•. comptlril011 CDitA IMM fKWmiu obtai~~ttdfrom Madra~ anti 

NagptW.-Seedlinga of Banh, Ba~cadum, Gurmatia, Blw.tku, Pat11i, GA08altDel, KolambG end HalCDa should be 
raised and transplanted on comparative plots to ascertain outturns. 

1''1.-Tillage. 
15. PlougAing rice land in fAll fair •etUOII tU compared t~~ifA fiJOIIIOOII 'tillage.-At present rice land in the 

North Konkan is left nnploughed in the fair season and ploughing is commenced ouly after the break of rains. The 
two methods. of tillage should be tried on two plots with duplicates and rice seedlinga transplanted with a: view to 
ascertaining outturos. -- · 

Not..-The AlibQb Pann where the above problemJ are being invsstlgated ia aitnated In the trap area of the Konkan. The newl7 
SBneUoned Batuagiri Far.n wiU be 11tllised for abdibg similar problem• In &be la.lerite tract of th""Koall:ao. • 

MADRAS. 

(THE DIRECTOR 011 AGRICULTURE.) 

I have the honour to furnish below a brief; but detailed account showing the work done or in progress in Madras 
on the Agricultural side of the problems connected with the rice crop which are being investigated by this Department. 

I.-Improvement of varieties by selection of .trains. ·.'In all the more general varieties applications for seed are 
now supplifd entirely from stocks of selected seed. One of the selections raised from a single plant 
promises to be a marked improvement upon the main variety. · 

IL-Comparison of (a) local varieties, (b) varieties from other districts, (c) varieties from other pam of India. 
Of these latter Bt~~cadum from the Central Provinces is becoming increasingly popular with Mahomedans. 

lli.-Tbe advantages of a thin seed bed and transplanting the singly or at most in twos and threes ~of in 
bunches to 20 or 50 bas passed the stage of experiment and is now regularly recommended and is steadily 
being adopted throughout the Presidency. Work is now in progress to find the optimum distance and 
age at which to transplant such aeedlioga and the optimum seed rate in the nursery. On all ordinary 
lands 6 inches apart appears to give the best results. The other questions are being tested. 

IV .-The effects of dilferent manures on the croP-( a) those ordinarily used or obtainable, {6) definite quantities 
of Potash and Phosphorus in conjunction with green manure crops ploughed in, (c) the comparison of 
tbe value of dilferent green manure crops-natural manures are becoming costly as also in green leaf
and (d) testing the effect of castor cake alone and in conjunction with definite quantifies of phosphate 
and potash. CollSt!qnently e1forts have been made with considerable succe.s to induce ryola to grow green 
manure crops on their own lands and plougbJthem in green, Dt~inclttJ, •••·hemp, Kuliaji (Tepltrolia) have 
all succeeded on soils possessing good subsoil drainage. Experiments are in progress to discover the best 
means of introducing this system on the heavy undrained delta soils where the usual methods have not 
succeeded. 

V. Trials to find out the most economical method of growing green manure crops. 
VL Testing the e1fect of cultivating the lao~ during ~he hot wea~ber an~ of pu~dliDg, and ~!so th!' effect of 

drainage and the movement of the water m tbe soil and subso~. TbJS que.tion of dnun~ge JS of .first 
importance if green manuring is to be successful on fine delta soils. The work of Mr. Hamson bas direct 
bearing on this que.tion. 

• VII. Testing the various 2nd crop paddies against one another. 
VIIL Comparing the dilferent varieties of paddies grown under partially dry conditions. 

2. Aa regards tbe chemical side of the problem I enclose a copy of the note P!';pared by Mr. Harrison on his investi 
gatious into the conditions affecting the cultivation of paddy under swamp conditions. He has brong~t together ~: 
result of his work and is submitting to Pusa for acceptance as a memoir. I have seen the first draft and it throws coDSle 
derable light on 110me of the factors eosential for the growth of paddy. 
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8. Dr. Darbor is engaged en sugarcane ana Mr. Parnell has just arrived. No work has as yet been dono on the 
botanical side of rioe. 

4. With reference to paragraph 2 of' your lcttor under reply, I have the honour to enclose a copy of a nota from 
the Government Entomologist on the insect posts of' paddy in Southern India. 

6. Of' fungoid disease, smut upon which Mr. McRae is working causes most loss especially in the Kistna and 
Godavari delta. Bcze,.oti:~m org:r.ae Catt. bas also been found at Samalkota. Mr. Shaw has already investigated that in 
Burma. 

~· These enquiries cover much of the ground of economic importance in Madri\S in connection with paddy and the 
questions of' manuring, drainage and seed rate are fundamental. In addition, breeding or discovery of good rice' capable 
of withstanding shortage of water would be of immense benefit as the supply of water in so many of the tonka of tho 
presidency is frequljlltly very ")lrecarious, This problem is however complicated by the distinctions drawn by different 
communities atid people of different districts between the flavours of different kinds of rice. The kinds readily taken by 
one sot of people are unpalatable to another. 

(MR. w. H. HARRISON, AGRICULTURAL CHEMIST.) 

Inveatigationa into tlze conilitiona affecting tlze Cultivation of Pailily 1miler awamp conilitiona 
lJy tlze Government Agricultzeral Chemist, Mailraa. 

-Although irrigated paddy is generally grown under swamp conditions and in a puddled soil, yet no general system 
of cultivation holds good and neither can it be said that what is good for one district holds good for another. In one 
district, it is the genera1 custom to plough the land in the dry season with excellent result'! • yet the same custom 
imported into another district leads to failure. Paddies which flourish in one delta or district d~ not do well when 
transferred to another place where the conditions are, to all intents and purposes, of 11 similar character. Green manu· _ 
ring is found to answer perfectly well in one place, yet in another 1t may practically inhibit the growth of the crop. 
The;;e and tlie many other mutually opposed facts which can be adduced make it essential that the conditions governing 
the growth of paddy should be closely studied in order to obtain, if possible, some common basis capable of explaining 
them. 

As a basis from which to approach the problem, the study of' the soil gases was undertaken and these have con
tinned for several years. The soil -gases are found to consist mainly of varying proportion of nitrogen and methane 
with a smaller proportion of carbon dioxide: Hydrogen is generally absent but as much as 11 per cent. has been noted 
and the amount of oxygen present is usually only a trace and was never found to be more than Si per cent.; the soil 
conditions are consequently quito anaero~ic in character, denitrification is intense atid consequently the most suilnble 
nitrogenous manures are those containing ammonia or those whioh, under the conditions, can yield ammonia or 
analogous compounds. 

A prominent feature of the case is, that the conditions become anaerobic in character immediately water is admitted 
to the-field and consequently all nitrates produced during the dry season when the soil is deeply cracked and air has 
free access to aU parts, are quickly destroyed and have little effect on the growth of the crop which is put in some time 

_after the first puddling. On the same basis, neither can the good effect of dry ploughing as is customary in Malabar 
be pJJt down to the nitrification induced but on the other hand, the failure of this _system, when imported into other 
districts can be ascribed in some measure to the reduction of nitrate to the poisonous nitrites. 

A. further and most surpassing fact brought out was,· that the composition of the gas is dependent upon the 
presence or absence of the crop. Before the crop is put in the land, the soil gas consists of about fiO per cent. methane 
and SO per cent. nitrogen. Whereas, within about SO days from the time of trallsplanting this proportion is entirely 
reversed. That this is due to the presence of the crop is shown by analysing the gases from the cropped and uncropped 
J_>lots when in the latter case, methane greatly pr~onderates throughout the period of experiment; whereas in the 
cropped plot nitrogen is present in the greatest proportion~ So far as the measurements go, the volume of gas in the 
cropped plot is not less than that in the uncropped plot and Consequently the crop either brings about a reduction of 
the amount of crabon converted into gaseous products or leads to a liberation of nitrogen. The mechanism of this 
change can of course be due to one or all of several 01l,Uses which are under further investigation, but recent result'! 
with pot experiments show that the possibility of carbon assiinilation by the roots must not be left out of account. 

• The :fact that the soil gases of cropped areas consist so largely of nitrogen made it desirable to discover it'! source. 
It can come from (1) air imprisoned in the soil, (2) the nitrogen dissolved in the irrigatjon water and (S) from the soil 
organic mattor and the manure used. Comparisons between manured and nnmanured fields gave results pointing to the 
last mentioned being the source and these observations have since boon confirmed in the pot-culture house. Conse
quen~;y; th.ere is, ~nnually!/ii. lqrge loss of nitrogen occurring in paddy fields and investigations having as their object 
the m1tigation of thlB 1}1~~-.. re in ba&. -_ _ -

_B..o f~.:-;the ··g&~ actually in the soil o~y b-ave'liii<J..~.!;'!I..~islflt~ J:!.u~ ~he m~~! !a ~mplicated by the fact that the 
• ,---- -';dies actually evolved from the surface of the soil and which can lie coilectea ·r~ mv.erted funnels consist of a 

approximately equal parts of oxygen and nitrogen with no trace of carbon dioxide or meitme or bl'dr~gen. In other 
words, in normal conditions,no carbon escapes from these soils in gaseous combinations. ~be sobrc~ o:o.tb~ ~volved gas 
was traced to a thin layer of organized growth formed over the whole surface of the soil and wh1ch Vlllle.t"Adu~ral'ter 
in different localities. That it is the source of the gas is easily demonstrated by the use of wmk copper sulphiiL 
solution of such a strength as not to kill the crop, when the evolution of the oxygen immediately ceases and in it'! place 
a much smaller volume of the soil gas is obtained. In the finest examples of this film the bubbles of oxygen and 
nitrogen are imprisoned between it and the soil so that there is. a.highly oxyg~natod.atmospbere in contact with the 
latter. Even when the film is not so apparent, the surface of the s01l1S covered w1th mmuto bubbles of the gas and 
consequently the water at the soil surface and just withill the soil is very highly charged with oxygen. The paddy 
root-at least those portions capable of taking up water-is devoid of air l]la003, such as are found in water 
roots and consequently it requires oxygen from the surrounding water and therefore the probability of the film 
in bringing about aeration was studied. Measurement'! of the gases evolved from cropped and uncropped pot'!, 
under varying conditions, always show that less oxygen is disengaged by the f?rmer than from t~e lattor, altb~ugh tbe,Y 
evolved approximately the same when both pot'! were without crop, thus dl.l'ectly demonstrating the absorption of thiS 
oxygen by the crop. _ 

In the experiments just quoted, the importance- of drainage was first made apparent. It Wilt found that tho r?ot 
development in the pots which had drainage was deep • whereas in the undrained pot'! the roots merely formed a thiCk 
mat at the surface of the soil and did not extend to any ,ireat depth and at the same time the cropping was much 
heavier in the former. This is explainable in the light of the method of aeration of the root~, for in the. case of. the 
undrained pot'!, the aerated water is pear the surface of the soil and there the roott naturally go, whereas, ID the dramed 
pots, the aerated water passes downwards into the soil allowing the root'! to penetrate dec.pcr. Tho more extended root 
action will obviously be of great value to the plant. }'ield observations support thts, for whenever fields have. been 
trenched deeply, as for surgarcane and betel vine cultivation, and the trenches subsequently filled in, then the dramaga 
is improved and a corresponding better stood of paddy is obtained. 

Direct experiment• on the effect of drainage on the crop show that a small amount. of drainage '!'ill greatly 
improve the yields but that mnch drainage is very detrimental and prevent'! the format10n of the aeratmg film and 
decreased yields result. The effect of too much drainage on the paddy crop is BCI!D in the Periyar Delta. 

It was expected that, as paddy root~ require aeration, the draining off of the water at lnterv~~;la and a.llowing the 
air to penetrate the soil would be beneficial to the growth of the crop. The rcsulh were very dt..,.ppolnhng, tbe bcst 
onea abowing very little increase over the unaerated pots and all were very inferior to the yields pr~uced by drainage 
alone. This ahowa that the oxygen required for aeration mu•t be in solution, and furthermore the Importance of ~he 
anrfaoe film wae demomtrated aa th.e drainin$' and auqaco drying preve~ted it,• formation and tbe conaeq_uent aera~oq. 
of\~~. . 
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This qnestion of aeration combined with drainage throws a vivid light on the behaviour of vari<ti.. of paddy
when tran•phmt..•d to :fordgn district.. The different paddi .. are n•nally confined to circumscribed district. and have 
been evolv•~l in conr.e of time with cbaraet:lwtia. suited to the local soU eonditiona and it ia quite plle'lible that when. 
lntrodnr.U into other dikict~ where the drainage is dilf~rent that the aeration ia unsuitable and the crop deteriorates. 

During thr course of these experiments, the pl'tluliar elft't!t of green.manoring in badly drained soU. was made very. 
apparent. l:mlrain.U mannreol pok gave less yield. than the corresponding uomanured pots, whereas when drainage 1J8!I,. 

intr.xluc.U, the revel'lll' remit wao obtained. Here the conclusions arrived at point to tbia b2ing doe to the toxi'e products 
of •lecompooition not being removed :from the area o:f root development in the ca<e of the undrained pot4. Corueqoently 
the Introduction of green· manuring into areas of badly drained paddy land most be ondcrteken with extreme caution.: · 

In making the meunremenfa of the oxygen and nitrogen cvolv.U from cropped and uncropped .Pots, it was foundl 
that 11!88 nitrogen (&swell as oxygen) was evolved from the f<~rmer. On plotting out the differences, it was apparent 
that the &bsorption (using the word in a 1~ sense only) of these ga.ea took place in two stages, namely, the quick 
growing period and the period of tllliug the grains and that in the iotennedia~ stage no abaorption took place. This 
polota to the conclusion that the nutrition of paddy take• place in two otages and combined with tho fact that in a few 
p&rtt of l£odras it ia tho custom to manure at half growth makes it dcoirabl'! to investigate the best time of applying 
manure. 

&deriological investigations have g.:~ne band in band with these experiments and several obaorvations of interest;.. 
have been mode. They are not, however, in a stage advanced enough to permit of general conolnsions being drawn. 

The following general conclusions have been arrived at with regard to swamp paddy onltivations ,_ • 

1. Paddy soils under swamp conditions are anaeNbio in character and the fermentation of the manure leads to • 
large !011 of nitrogen. 

2. The function of the anrface film is to. aeratAI the paddy root and that drainage increases the area of areatioo 
thus producing a more extended root action and b2tter cropping. 

3. Tb& rate of drainage required to pradnce the best results b comp&ratively slow. Too mncb drainage is detri
mental. 

4. Alternate irrigation and ~g of[ is detrimental if the snrfac:e of the soU is. allowed to become dry. 
5. Green-manuring is ouly suited for land having drainage. In undrained land it red~ces the yield. 

Tbl' above inYl'Stigations are being prepared f.,r pnblic:stion in detail as a departmental Memoir and will propbabl1· 
be available at the time the Conference sitB. ~ · 

(l.b. T. BAINBRIGGK-FLETCBER.) 

IXSECT PESTS OF PADDY IN SOUTHERNDDIA. 

OBTBOPTJ!:&A ( GBASSJIOPPI!BS ). 

l.-Hierogl!Jplt.U8 lJanian, Fb. 

This grasshopper occurs throughout the plains of Sontbem India in all rice-growing traets. The eggg are laid m. 
mBSSl'S in the ground, often in bonds of paddy-fields, nanally between October and December, the young emerging' 
about June, soon after the Sooth-West Monsoon rains have atarted. The young hoppers are brownish-yellow, with a 
yellowish stripe down the middle of the thorax, and do not usually assume a greenish colour until they are about to: 
acquire wings. The hoppers live and grow for ab:mt 70 days in the case of males, or 80 days in the case of females, 
More reaching the adulli winged state. • 

Tbia insect feeds on paddy, sugarcane and maize, bot chielly on paddy of which crop it is a major pest, doing. 
lll'rions damage both in the adult and hopp~ stages. · 

The best remedial measure seems to be the catching in small bag-nets of the young hoppers soon after they bsve-
batched out and bef·Jre they have bad time to do serions damage. , 

2.-0zya-veZoz, Fb. 

This grasshopper ia smaller than H. ia•ia•, more !W!i.derly built and with tho upper pair of wings reddish in 
colour. Ita life history ia not known in detail. It feeds on paddy, cAol•m. angarc:ane, eto., and is usually a minor. 
pest of paddy, sometimes doing appreciable damage. It is often found in company with H. 6-io•, and may be con·. 
trolled in the same manner, i.e., by sweeping in bag-nets. The adult grasshopper is sometimes attracted to lights at._ 
night and trial of ligbli traps ia indicated in eases where damage is being done. 

COLEOPTERA (BEETLES). 

3.-Epicauta, Sp, 

This ia a small Cantbarid Beetle with drak-brown wiog-cavera bearing a longitudinal eream.,loured stripe. It!has, 
been found as a local pest of paddy in Sooth Kanara in OctJber, eating the tlowers and also ,U.cking ripe ear-beads.. 
The life-history is not known. Collection of tbe beetles by the band or in smsll bandnett ia in'dicated as il. means of· 
control. 

4.-0ides a.ffiniY, lac. 

This beetle has been fonnlat Sboranor (Malabar) in July an•l August. Ita afatnsat a pelt ia ~o:.btfnl; at mod it 
set>m§ •poradic and loeal. · -

6,-Leptispa P!/gmaa, Baly. 

Tbi• minute, narrow, steel-blue or dark green beetle is f~nnd cliietly in Sooth Kanara, Malabar, Mysore and Coebin, 
mnally in July and August. The~~ are laid on paddy leaves and the grubs also feed on the upper surface of the
ll'RVl'S, the attacked leRves nsnally f<~lding over so ti ta bide the enclosed grub. which. wben full-fed, pupate& on the 1~ 
the beetle •merging after about f.,or days.. S>metimes as many a. five grub. may be p11!!!1Cnt on a single leaf, eatinor o $ 
longitudinal patches.. The l:cri11'1' also eat the leaves bot ta a less e:~Wnt. This i.nsed m&J be a serious pest. aid to be 
wor><t in w<t wratb~r. 1 -

No ~nl'<'oAAfnl remedy baa been devised so far, bot bsgging by bandnefa may b~ tried. 

• 
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6.- Hispa aenescens, Baly. 

:r'Jlis small, blue-b'lack, spiny beetle o_oour3 in all the !ice·g~owiog tracb of Southern India and becomes sporadically 
a ~rtous pest of p~dy. The eggs ar~ latd on the leaves 10 whtch the grubJ tunnel, producing di>coloured patches, and 
ultimately pupate m the leaf. No satufactJry remedy has been f<~und so far, but bagging of the beetles in nets may be 
suggested. 

7 .-Calandra oryzae, L. 
The Rice-weevil is occasionally found in the field on the ripe ear-heads, bot can scarcely be considered a pest of 

paddy, although of cour$8 it is a serious pest of stJred rice. 

Ll!:PIDOl'TBBA (Butterllies and Moths.) 

8.-Melaniii& ismene, Cram. -

This butterfly is found throughout Southern India occurring from sea-level to elevations above 7,000 feet. Egg3 
on leaves of grasses. Caterpillar pale-green with a roughened skin, the bead darker and bearing a pair of horn-like 
processes, and with the anal extremity produced into two slender processes; it foods obicfiy at night, remaining motion
less during day time. The staut, smooth, pale-green pupa is slung by the tell ftom a grass-stem or leat The caterpillar 
aometimes attaoks paddy bot does very little damage as a rule. 

9.-Parnara mat!ias, Fb. 
The Rice-skipper occora throughout the plains of Southern India but is a minor pest of paddy as a role ·its number 

being kept in check by various parasites and predators. The catterpillar lives in leaves rolled longitudmany and is 
pale-greenish with a whitish line along the side and indistinct pale creamy bara across the back. Pupa pale greenish 
attao!ted to a leaf. · ' 

10.-Parnara colaca, Moore. 

This skipper, rather similar in appearance to P. m11tii11B, bas been found on paddy at Saidapet and Madras, but eau 
acarcely be conside;ed a regular pest. , · 

. 11:-Telicota augias, L. 
This skipper whose winga are tawny-yellow marked with bla,ck, is a minor pest of sugarcane as a role, but is also 

atsted to feed on bamboo and paddy. It has not been noted as doing any real damage. 

12.-Cirphia anipuncta, Haw. 
The Army worm occnu throughout Southern India, usually appearing in any numbers in October and November 

The caterpillar is a minor pest of Ollolum, occasionally attacking paddy, maize, etc. Protection of cultivated tractJ by 
digging narrow steep·sided t:encbejl around them, is usually the only practical measure to prevent attack when' the 
caterpillars are swarming. · J 

13.-Spodoptera mauritia, Boisd. · 
' This moth occurs throughout Southern India and the caterpillar sometimru doe1 considerable damage to seedling 

rice-planh. The egg1 are laid, usually on the unde:-sorfa.ce of blades of grass or paddy in b~tcheJ coverei by buff. 
coloured haira de:ived. fro1;11 the female moth. The caterpillar h variable in -colour, lighter or darker green, often 
with a row of black dasbeJ along the side l it :Ceei1 by night, biding during the day-time under clods, etc. When 
:full-fed it pupate.J in the soil, the moth eme:ging after abJut ten days. In the caJe of smal). areaJ, such aJ sood·bols 
the following control-measureJ may be adopted:-(i) Protection of seei-be.U by surrounding them with narrow steep: 
sided t:encbeJ, (ii) Collection of egg·masses, (iii) Spraying, (io) Flooding of area and turning in ducks. This last 
method is used succe.Jsfully in some dist:ict.J. 

14.-Seamia inferetta, Wlk. 

This moth occurs throughout Southern India, the caterpillar being a bad pest of t'agi and often found as a minor 
pest of maize, Ollolum, paddy, wheat and sugarcane. The caterpillar borru inside the stem, pupating in the larval 
burrow. The attaoked plants show dry ear and de.;troction of the>e is indicated to prevent extension of the attack. 

15.-Remigia frugalia, }'b. 

This moth occurs throughout Southern India, and is occasionally a very minor pe.;t of paddy. The greyish yellow 
semi-looping caterpillar feeds exposed on leaf-blades. 

16.-PaaUa (Do.sycltira) aecuria, Hb. 
This occurs throughout the plains of Southern India and is a minor prut of,paddy. The eggs are laid in batcbea 

covered with hairs. The full-grown caterpillar is about lt incheJ long, rather stout, in colour bright yellow with a broad 
red·b:own stripe down the back and a narrow paler stripe along the side J head doll orange J on either side of the head 
too long toft3 of hair project forward and a single tuft backwards from the anal segment J down the middle of the back 
are four short thick rounded, brush like tofts of pale yellow hairs and behind the.<e two b:ight red papule! l all the 
segment1 with num:rous warts from which ariJe spreading tofts of fine pale hairs. Pupation as a rule on a leaf-blade 
in a cocoon formed of silk interwoven with larval haira; pupal period about ten days. The caterpillars are conspicuous 
and feed exposed and are therefore easily collected by band. 

17 .-A.ncylolomia cllryaograpael&a, Kollar. 

This moth is found throughout Southern India, the caterpillar .feeding on paddy, P118plllum dillltatum, and 
probably 00 all grassru. It bas only been found on one occasion as a serious pe.<t of paddy seedling~~, but is, however, 
liable to occur at any time in dry, sandy localities. . 

The caterpillar is about an incb long, cylindrical, slender, smooth, with abort prolega J in colour pale green with a 
blackish bead and plate on protboraL It feeds at night, remaining during day in hiding underground in long tabular 
galleries lined with silk at the root1 of the footplaut. Pupation in larval gallery; pupal period about 10 day1. 

Control measures include (I) Flo~g of affec~ areas to bring up the·· caterpillars which are ~readily devoured 
liy crows, etc., (II) spraying of plants (to small expenmental areas, seed-beds, etc.), and (Ill) attraction of moths by 
means of ligbt-trapJ at night. 

18.-Sc!oenobiua bipunctifer, Wlk. 
·.. The paddy stem-borer occurs throughout the plains of Southern India as a very serious pest of paddy. 

The eggs are laid on Iesvea iu clusters covered with yellowish bair derived from the anal turt of the female moth, 
The catarpillar bore1 in the stems of paddy and porhap1 of wi.ld grassea also ••• Tbe full g!"wo cn~rpilla~ is about 
four·tlftha of au inch long, slender, amootb, distinct segments; 10 colour dull whitish or yellowuh aometimoa w1tb a green 

• 
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titt; heed orarge-yelkw. Pupation takN place iD the lam] ho""w• whlch is liued with silk, ud the moth emerges 
tbrot·gb a bole prniously cut by the caterpmar through the oide of the stno. -

No really aucct'Offol control·meuure can he given as yet, but the following are indicated aa mean1 of reducing 
damega :-(I) Plougbirg and, if poo>ible, burning of paddy-ttuhble after the harvest is gathered, (II) colledion of 
eggmuaea whlch are compicoooe, (Ill) attraction of motbe to llgbt·trapa at night. 

19-NympAt~la tltpunetalu, Gn. 
Tbie moth is a terioua pest of p~dy throughout Southern India'" eometimaa caUJirg great damage. The 

caterpillar ie llf'Dii-aquatic, living iD euaa made of rolled piecea of leaf, and is fnrniahed with boncbea of alender 
filamentous gills along the sib; it is slender about tbree-£ftbe of an inch long; iD colour pale green with an orange 
h4181L It crawls up the plant ahcve water-level and feeda on the green tissues d the leaf. :Pupation iD the lanal ease. 

Draining the water off the affected felda is indicated aa a l'f'111edy hot this is rarely practically possible aa tbie peot 
Is chiefly found iD lcw·lyirg water-logged areas. In aome diEtricta a tboniey bUJh ie dragged over the feld to dislodge 
the larval e&!e& aud the water ie then drained off; it i~, however, difficult to aea what ie the value of the tborney branch 
and the drainirg of the water is evideJltly the imported factor where auccesa is claimed for this method cf treatmm:t. 

20.-CnapAalocrom metlinalia, Gn. 
T)lis moth occura tbrorghout the plaina of Southern India and is a minor pest of paddy aa a rule, occasionally 

doirg consideJ'IIble damage iD the Northern Circal'll. It is not known 88 a peot iD the Southern parte of lladraa. 
'Ihe slender green caterpillar is about four·ft'tbe of an inch long; it Uvea inside folded leavea, which are not actually 

rolled but the tip :fa.tened over the broader basal part; it eate the leaf-tissue ao tbet the leaves becGme whitened and 
aickly. 

:Yo remedial meaaorea, applicable on a field acale, can he suggested at preaent. 

THYSANO:PTERA. 

21.-Tllripa, Spp. 

Various species occur on paddy, but they have not-been worked out and cannot hedh-crimiuated at preeeut. 

RHYNCHOTA (Bugs.). 

22.-Menitla Aiatrio, Fb. 
Pound throughout; !!outbem India aa a minor peat of paddy. Aleo on wheat, eJolw•, and pulsea. Life-bistor:T 

not known. Colledion by baodnets is indicated iD the casea of small areaa. 

23.-Tetrotla Auteroitlea, Fb. 
H88 been found at Salem and Coimbatore 88 an occasional minor peat of paddy. Collection by band and iD 

haodnets is indicated iD the ease of small areaa. 

24.-Lept~torua tJari~ornia, Fb. 
The rice-bog occ~ throughout Southern India as a serioDB pest of paddy especially on the West Coast. 

Tbe round flattened, dark-brown pggs are laid iD rows on leaves of paddy and grassea. The young bcga are 
pale-green with long antennae; they suck the juicea of their food plant. but are little noticeable aa they do not a1fect the 
e~posed parts of the plad and readily drop to the ground when dirtor'bed. The bugs eopecially attack the ripening 
grain, sucking the milky juice, 10 that the ears tom wholly or partly white. no gram beiJ:g matured. , · 

Collection iD handneta baa been found the most ellicient method of control · • 

25.-Tettigoniella apeelra, Dist. 
Tbie 1mall white laaaid occurs throughout Southern In~ iD paddy fielda. It baa not actually been noted to he a 

pest. but may at times do eome damage. The adults are strongly attracted to light at night and this fact may he 
utilized 88 one means of control . 

26.-Nepllotettiz bipunttalua, Fb. 
Tbie minute green Jassid occurs throughout the plaioa of Southern India on paddy and probably on varioUJ grasses 

also. It baa not actually been noted to do damage but aometimea appears iD 1111ch enormoDB numbers that it may he 
IISIIUmed to he at least a minor pest. The adults 11y freely to light and this fact may he utilized if control-measures are 
required. 

The foregoing iDEecta may he tabulated as followa :-

Status. :Boring iD stem. I Eating leavea. I Sucking juice of Otb&r damage. plant. 

Major Pest, doing Soboenobiua hip-
1 

Bierogi)-phua banian. Lep- Leptocorisa vari-
aerioua diiJDllge. 11111"tifer. tiepa pygmaea. Biopa comia. 

aenei!C6D8. Spedoptera 
mauritia. N:J'Dipbula de-

! 
punctalia. 

lliuor P86t. of regular Seaamia inferena ·I Oxya 'Yelox. llelanitia llenida hi &trio. 
general ocourreuce. iemene. Pamara matbiaa. Teti.igooiella ~ I :r= :."!ii~i ... Cnaphalo-

tra. Nephotetta 
bipunctatua. · 

Oaeaaional Peats of Tetroda histeroidea , Es:-uta ep. CaWa-... - Oides allinis. Pamara col.,. 
little importanoe ae ca. Telieota augi... Cir- 017-. Tbripe, 
a rule· f!ia uuipuncta. RemigU. 

galia. Anqloiomia 
cbryaograpbella. 
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CENTRAL PROVINCES. 

(THB DIRECTOlt OF AGRICULTURE.) 

On the Chemical side Mr. Plymen proposes to ommine the more important Central Provinces varietiru with a view 
'to determine the distribution of the nitrogenous constituents in the grain, 

· 2. On the Botanical side a full review of the past 5 years• work on tha classification of Central Provincru rice.~ i• in 
~reparation by the Economic Botanist and should be ready before the meeting of the Board of Agriculture in Deceu1bor 
next. Six hundred and seventy rices have been received, pure cultures have been sepatated out, and the bw of 

·classification examined and defined. 
' 3. On the Agricultural side the usual osperiental series have been tried at the Tbarsa and Raipnr fanus to detennine 

\the effect of varietieo of manure and of differing seed rates, opacing between plants and water supply, as bearing on the 
·general question of defining the best system of agriculture for rice. Rut the main work of the Department has been tho 
attempt to introduce superior varieties of seed and superior method. of rice cultivation, a.pecially those already acet']>ted 
in one part of the Province but discredited elsewhere owing to local ignorance or prejudice. Thus the introduction of 
transplantation in Chhattisgarb,. where the general practice is broadcast sowing, ia a matter that bas abmrbed a large 
proportion of tho Department's attention in recent years. Again, in areas where transplantation is well o•tablisbed the 
advantages of transplantation by single seedlings are gradually being taught. Then there is the problem of introdu'cing 

Improved varieties or special varietieo suited to special conditions. Tho advantage of growing the finer qualitie.~ for 
export is one not sufficiently appreciated. And besides this, the growth of heavy yielding COBt>lO rices, and of rices 

"which are not so brittle as to suffer from being polished before being put on the market, or are not fancied by pig or 
·other wild animals, require. a good deal of pushing. The introduction of mechanical rico hullers should also be taken 
up sOon, if these can be obtained at a reasonable price. 

4. As regards the prevalence of fnngi and insect pests, DO lllOre information seems to be available beyond What ia 
stated by Mr. Evans, namely, that the erop as a whole is singularly free from such attacks, but suffers from grass. 
l.boppers and frOm stem borers occasionally. 

fMu. R. G. ALLAN, 0FFIGIATING bEPUTY DmEc1'0& oF AottiCULTU&E, SoUTHERN CIIlcu:.) 

Thia circle contains the 3 divisions of Herar, Nagpur and Chhattisgarb. Rice forms the staple crop throughout the 
)sst named Division where it covers an area Qf on an average of 3,150,700 acr03. In tho Nsgpnr Division rice is also a 
-erop of major importance, but chiefly so in tbe more eastern districts of Balagbat and Bhandara and to the south in 
Chanda. The acreage nuder rice in tbia Division is about 1,055,700 acr03. The remainder of the circle is chiedy a cotton 

'tract, and rico ia only f.:mnd in comparatively isolated areas. The chief centre of the Department's rico work ia at 
Raipur, the centre of the Chbalfugarh Division. The Na,"Pur Division is provided \vith two farms at which rico is 
dealt with, fliz., Tharsa in the Nagpur District and Sindewnhi in Chanda. Both these farms are, however, of much 

·more recent origin than that at Raipur, and up to the present littlo experimental work has been attempted in them. 
The attention of the Department has been chiefly concentrated on Chhattisgarh. 

The Cloloattisgarlo .Diei.HOtS.-Cultivation is backward. Paddy is. almost universally broadcasted in the fields and 
ctreated to a form of cultivation known as Bian, by which when the plants have attained a height of one foot or 15 
inches the plot is cross ploogbed,-a process which partly thins and partly stimulate; the surviving plant;. Transplanta. 
·tion before the advent of the Agricultural Department .vas pructically non-existent. But early work on the Raipnr 
farm clearly demonstruted its great advantages. Though requiring more care and lsbour and' delaying the date at which 
·the crop can be cut, it was found that transplantation obtained for, the cultivator a yield exceeding that given with 
Bian by from 500 to 600 lbs. per acre. Hence the chief work' of the Department in this Division has been the 
furtherance of transplantation, especially in areas commanded by tanks where the possibility of irrigation pennits the 
we growth of the later and heavier yielding ric&. The benefits of transplantntion ma;y; not be new, but tho work of 
"P«<rsnasion and demonstration to a class of cultivator intensely conservative and at tho same time lazy, has called for 
'COnsiderable energy and organisation. 

The following figures show a steady progress in the area transplanted which way soon be expected to expand wore 
.rapidly as the assistance of districlo officers has now been invoked in preaching the benefits of the new method:-

Year. Arsa tranl}lla~at6d. 

1906-07 • 20 acres. 

1907.()8 • 1,000 .. 
1908..(19 • 3,f00 .. 
1909-10 • 4,000 .. 
19111-11 • 6,000 

1911·12 • 6,910 

1912-13 • 15,,70 .. 
1913-14 • 30,000 ,. (approdmaloly). 

'The \1Cork is being conducted this year frOm 12 centres to which Agricultural Asshtants have been posted. In n<Llition t.» 
"these some 48 ]{g.flltlar• are employed, some in demonstration and others in co-operation with tho Land Record 8tn1f. 

. The chief lines of work then in this Divi.ion are the introd14•·tion of transplantation and higher grain-yielding 
·vaii<tics 1Jf paddy. For the latter purpose seed farms will. be lllnrt<;d at sever_al.ccntres this ymr. ~mpronment.in ~he 
production, however, of local paddy bas been sought by the mtrodu...tion of vamtictl from other Provwrea and dt>trl< t.1 
and by a plant to plant selection of the bttter local types. Such breeding work, however, can be done more arcuratdy 
and BDtisfactorily by the Economic Botanist, and the fann work in the future will be principally the trial of ouch 
types u he uolstes and their comparison with those already existing. Quantity at present app<are more nu1e..ary 

'"than quality. 
Nag pur .DioiliOA.-In the cfutricts of this Division, rioo cultivation is on a much higher plane- tl'llto.planting 

being far more common than in Chbalfugarh and at oome centr"" nnivei'I!Bl. But tranoplantntion is invariably made 
in bma·hes. .A8 experiment bas shown the value of tingle se<dling tran•plsntstion, efforts are now in progrua toward. 
the •1•:• ~g of this method in place of that men~ioncd abLve. There ~ 'v~ry indication that the rul~vat.•':" ..,£ ~i• 
'tract will pick np thia m<thod rapidly. It 18 probable that quality wdl have to be taken into con&ulcratiun In noo 
brced.ing in these districta. 

. Jlucella.eou proble~U.-Tnrning to other and m~re ge';'eral pn;blems which have ~n node~ eumi11atio~ at 
Ra1pur, we have problema relating to manuril•g, green-manunog, water rates, double eroppmg af'1l.'1' net', and •vacmg 
in transplsntation. 

In manuring, experiment bas obLwn that rll'fl benefits to the grcate.t e~teot when the aoU it manured with ouch 
"heavy organic manures, u pondntte and nightsoil or with organic fcrtilizera such u eaator cake and bone duoll. 
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ll:intrul l•·rtiliz~no, cynamitlt•, ammonium sulphate and nitrate of pt.tash have given bet poor resnltlll. Tbe avl!nge 
result.< of diJfcrtDt naanur.,. in rre<:nt yral'll are stated bdow :-

I Medium. p~dy grain I llDll'rlpted. 

I Biasi. I Tn.nsplankd. 

-c-a-tt-le_d_nn-g-20-lb-e-. -N-.-. ------------------------, ~- l.OiO 1,87-i 

Name .,f ll•nure. 

I 
Caicium Cyanamide ~I) lbe. N. ·I 
llone doat 20 Jbs. !il. • ~ 
llone dna-~ "to lb•. liit. 1\nd Faltpotro 10 lbs. N. • ; 

Dried loaves ::o lba. ~. I 

Tank tilt 640 111annda 

·Cnator cake ~0 lba. N. 

1 year t.ld poudretto :!0 lbP. Nitrogen 

Night auil (llragher •yatem) once io throe years 

Bono dllst 10 lba. Nitrogen and ammonium sulphate 10 lbs. Xitrogen 

"Unmanored • 

~ 

I 
·' I 

i 

'i 

654 971 

1,207 1,750 

692 1,511 

&9 1,177 

9"~S 1.33-1 

£89 1,627 

1,10' 2,071 

s;;s 1,052 

• 277 514 

Green mannrillg has been found to be effective and profitable. The two main crops used have been .tata and .tawri. 
Sa• is the quicker growing and in that respect more e:ffective; but 81Jm is less affected by water-legging, which is apt 

·to occur if 81JII is BGWD in the monsoon. At Tbarsa ms has been aown lKfore the rains with light irrigation and bas 
grown well 

Double cropping is common on tho heavier soils throughout Chhattisgarb; linseed, urid, Ieora and gram are 
•tho common crops used. The system usually adopted is that lccally termtd Utero, which consists in broadca.tirg the 
2nd crop while the fi!'!t is otill- ata.nding. Enquiry has been in progress as to whdher this or drilling after the 
ha.rvtotillg of the first crop is the btttcr. The results up to date, however, are inconclusivt>, but point to an advantage in 
favour tf drilling if water is available for cold weather irrigation. The growth of a cold weather legume benefits 

•the next year's gruwth of paddy. · - . · 

The problema of water rates for irrigated paddy have not ytt received sufficient study to call for any r(marks. 
lmpleme•ta.-Me..ton and other light plorghs are. becoming popular. An effe(tive small power and reasonably 

·cheap hpller would find a mark(t. , 

(Ma. G. EVANs, DEPUTY DIRECTOR oP AGRICULTURE, NoRTHERN CIRCLE.) 

'lhis crop is n< tone of great importance in the ten :Northern Districts of the Central Provinces, but there are several 
•tracts of country where it may almost be considered a staple. · 

Of these tho south-east portion d Sconi lllitrit-t, with Burgbllt as the centrt', is a famous rice tract e<-mprising 
about 80,000 acres annually under this crop. The cultivators are largely Powara and the cultivation mEthods are good. 
·The fields oro well embanked and transplantation is almost invariably prarrued and the general methods compare :favour

.· ably with those vf the adjoining W ainganga tract. In this tract the problems resolve themselves into-
{1) The saving of seed by transplantation of single seedlings instead of planting several young plants. as is done 

at present. . 

(2) Where irrigation is available the introduction of heavier yielding varkties. 
(3) The introduction of varieties Lf lKttcr quality, as in addition to being consumed l;_lly large quantities of 

' rice are e1>portcd to ndglabcuring tracts and • quality • is a :factor that is appreciated and is recognized 
by enhanced rates in local mar kt ts. ·. . 

In parts of tho llandla dbtrict also rice is an important crop .; but as markets for the disposal of surplus produce 
· are not so accessible, quality is n~t of so much importance and heavier yielding varkties are at presed being sought for. 

Another considerable ric.e tract is that which extends through the southem part of Damoh into the two northern 
Tchsils of the Jubbulpnr lllitrict, rcpresentillg an average area of 55,000 and 1,50,000 acreS cf rice respectively, culti-

. --voted annually. · 

• Here the rice is grown on land which is net specially suited for Rabi crops and the cultivat!on ewing to .unct;t&in 
ramfall and the lack ef proper embankments and irrigation, is precarious. So that the tract owmg to the partial failure 
of the rico crop su:ffera from periods Gf scarcity. 

Since tho 1900 famine, howtver, the Irrigation Department bas constructed a number of tanks and rendered other 
·sources of irrigation availablt', so that tho problem naturally resolves itself into two parts-

(!} In the areu commanded .by irrigation which are comparatively ':few in number, transplantifag of heavier and 
bigger yielding varit ties is being taught on the yellow soils. While on the black and !".xed soils double 
cropping is encouraged, ·an early ripening rice being fo:qowed by a pulse crop or a mutnre of wheat and 
gram. • 

{2) In the :far larger area nnprott>etcd by irrigation, htavy yielding £arl:y varid:ies !'re being in~uCEd, an1 
transplantation is ntt ott£mptcd as this process tt>nds to delay the timed npenmg. The lceal machowa 
m<thod is found more suitable. 

The idea is to go for safety and ensure as far as possible a crop £Very year. 
The varieties grown hi this tract at present are all of ccarse quality and in the neighbourhood of good markets an 

'alkmpt to introduce varit ties of lKttcr quality is being made. 
In other diotriets •mallnnd scattered rice truth! occur. and localities are also found in wbtch conditions sHm suited 

"for early riOt', but whcrt>, ~wing to the backwardness and iponu:c:e d the peoplr, the inferior millets such as Kodoa and 
Kutlri only are grown. 
. Demon•trntion Farms for rice either have been or are ]King open£d ;t two placos in £&cb .. f the Jnbbulport>, ll'~la 
and Sconi diotricb! at prcstnt; and more will be Opcllld to tackle the di:ffere&t probltms of the various tracts as tramed 

-•taff becomes available. · • 
With regard to impl(ments a really o;flicicnt hand or bullock pow•r rice-huller is ot£drd an~ eould. I think, 'be 

readily introdnctd if the price was not too high. liHton and other light ploughs tore rap:illy becomtrg po}onlar. 



13S 

With regard tJ manures, green-manuring with •a~t·hemp bas given good result1 in the advanced Durghat trart 
where the rainfall is heavy and irrigation is available. 

As regarda actual diseases and pests a species of stem borer docs damage if the crop is kept flooded at the time the 
ftowers have appeared; and grasshoppers sometimes do a Bel'tain amount of damage. But the crop as a whole is singu· 
larly free from pests; and birds and wild animals do mPre damage in an average year than all of them put together. 

ASSAl\f. 

(MR. A .. G. BIRT, DEPUTY DIRECTOR OP ARGICUTURF:.) 

Rice is the most important. crop in Assam, the average annual area being a little over 4.! millon acres. Winter · 
paddy accounts for about St million acres. .d.u paddy for ab3ut 800,000 acres, and Boro paddy for about 200,000 • 
acres. 

' 
Winter paddg.-Under this head is included all paddy harvested from the end of October to the beginning of · 

January. This constitutes the main crop. It can be divided int3 :-

{a) broadcasted; 
{b) transplnnted. 

No figures showing_the proportion of transplanted to broadcasted are available, but as a rule paddy is broadcasted on · 
land which goes under more than about a fJot of water during the rains and transplant?~! on higher land where the 
water can be controlled. In the A~sam Valley district;, therefore, where the bulk of the paddy land is above fiood lrvel, . 
the . crop is transplnnted; but in Sylhet where there are large heavily flooded tracts, a large portion of the crop is broad· 
casted. In the Upper Assam Valley, most of the cultivation is" Ek Fasl," i.e., only one crop of paddy is taken f,·om 
the same land in a year. In Sylhet, however, an .d.u paddy crop or in rare cases a jute crop precedes the transplanted 
paddy crop, and thL~ is known as "Do·Fasl" cultivation. 

Broadcasted winter paddy is grown in the plains on land which goes under from I to 10 feet of water, and is the 
only crop grown on such land which is tberefJre known as "Ek-Fasl." The land is prepared in March and April when 
the spring rains have softened the surface of t)le land, and th11 seed is broadcastcd in April. Sometimes a mixture of · 
.dus and .dman paddy is sown, the .&us being harvested and separated in July and the .dman allowed tJ remain until tho 
autumn, but this is more common in the Sooth-East districts of Bengal than in Assam. The crop is rarely manured,. 
bot I have beard of water weeds lieing collected from the blaeels for this purpose. The crop is sown dry, but as the 
rainy season advances the water level gradually rises and covers the fields to a depth of som£times as much as 10 to 12 
feet. The growth of the paddy keeps pace with the rise of water, and consequently straw 12 foct in length is not; 
uncommon. The Pl!ddy is ripe from end of October-December, and by that time the water has usually snb>idc>d snffici· 
ently to allow harvesting operations to be carried out. Only the bead of the paddy with about 12 inch~s of straw is cot, 
the remainder of the straw being left on the field where it is subsequently grazed by cattle during tbe cold weather. 

For the purposes of crop forecasts the normal yield of all winter paddy is taken as 12t maunds of cleaned rice per 
acre, which is equivalent tJ ab3n"t 20 maunds of dlaan per acre, bot in a good season yields of from 25 to SO maunds of" 
dlaall per acre are not uncommon. 

In the bill tracts broadcasted winter paddy is grown under wet cultivation in valleys and in terraoes on tbe slopes. 
Here the water supply is usually under control, the water being let into tho fields in April, tho land puddled, and the 
seed broadcasted on the puddle in May. In some parts of lower hills transplanting is done, bot the usual praetioe is to 
broadcast. ' 

Transplanted winter paddy is grown on moderately high land where the water oonditions can be controlled. In · 
the Upper Assam Valley districts it is practically the only crop taken. The preparation of the land is in progr<'ss . 
from April until August, but the Upper Assam cultivator is generally in no burry to commence work and so long as he · 
get'l his paddy in by August be is usually content. After two or. three preliminary plooghingJ the land is puddled in 
July-August when there are two or three inches of water on the fields. Tbe paddy seedbeds are usually located on higher · 
land. 'fbe seed rate of paddy sown in tbe seed-bed is generally about 2 maunds per bigha (1 bigba • t acre) and a bigha 
of seed-bed will provide sufficient seedlingJ for from 10 to 20 bighas of transplanted paddy. Tbe number of sccdlinga 
transplanted in a bunch and the distance at wbicb transplanted, varies· considerably with locality and time of planting. 
Speaking generally, in the Upper Assam Valley, planting is done wider apart than in Sylhet, and in both t!'BCti the 
earlier the time of planting the greater the distance and the fewer seedlinf• in a bunch. For example, in early July 
seedlings are transplanted in bunches of two or three at dhtances of from 12 to 189 apart, while at the end of August . 
the number of seedlings in a bunch would be increased to five or six, and the distance reduced to about 8 or 9 
inches. 

In 8ylhet, where a crop of .d.u paddy is usually taken first, tbe land is puddled and tbe paddy transplanted in 
July immediately after the .du paddy bas been harvested. Manuring of paddy in the Upper Assam Valley is. 
uncommon, but in Sylhet and some of the lower Assam Valley districti where the transplanted crop is preceded by .dru, 
cowdung is applied before sowing the .d.u. The quantity depends upon bow mooh the cultivator can spare after 
keeping sufficient for his vegetable garden, Faddy seed-beds, and perhaps a small patch of sugarcane,' bot probably 
about 75 maunds per acre would be somewhere near the mark. 

The bulk of the transplanted winter paddy crop is harvested in November and December, about a foot or more of 
straw being usually left standing in the field. Sometimes this is cut subsequently and taken home for fodder, bot · 
usually it is grazed off by cattle on the field. 

A good crop of transplanted paddy from " Ek-Fasl " land would be from 25 to SO maunds per acre, and from 
"Do·Fasl " land from 20 to 25 maunds per acre. . 

.du paddy.-Tbis is an early variety of rice grown usually under dry land cultivation, although OC<'.asionally in 
Sylbet it is transplanted in puddle like winter rice. About balf the total area under this crop is returned by the Surma · 
Valley, while the Surma Valley plu• Kamrop and Goal para account for about three-fourths of the total area. 

Tbe crop is sown broadcast in April and the early part of May, and is usually followed in July or. August b~ a 
crop of transplanted winter paddy. Sometimes, however, it it follo"!'ed by a ,.abi crop (rap! or pulse). mstead. 'l be· 
grain is generally coarser than that of transplanted winter paddy and 18 not so valuable. Tho ytcld also 18 lower than 
that of winter paddy, from 15 to 18 maunds per acre being regarded as a fair crop. The normal yield taken for the 

• purpose of forecasts is 14 maunds per aore. 
In the hill traeta .du• paddy is sown on .TlautM either as a pure crop or mixed with cotton,. til, et.;. JlaatM are 

prepared by felling tbe jungle and homing it in situ. - The only implement nscd is tho "dao " wtth whtch tho sccde · 
are dibbled in the burnt surface. 

No manure is ever nscd in " Jbom " cultivation and tbe "Jbum " is abandoned after two or at tbe most three 
yeara. 

Boro paddy or spring rice.-This is groWl! on the sides of blaed• and other low places in Sylhd where t?o 
1
water · 

is too deep even for long stemmed 4ma11 paddy in tbe rains, but where the water recedes as the fioods •nb•ule n the 
beginning of the cold weather, leaving long str<tcbes of damp mud. 

The cultitivation is similar to that of transplanted winter paddy. The IICCd ia IIOWD in seedbeds in Octuber-Nov .... a. 
ber; meanwhile the fields &rl' prepared by making" ails" and puddling. Tbe seedlings are tran•I•lanted frum the latter-
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·part of November h the first week In Jannary. As the land on which the crop b grown is heavily silted by the floods, 
tiD manuring is necessary. The crop is harvested in March and April before tbe floods rise. The average outtom taken 
for purpose of crJp :forecasts is 20 maonds of d M.• per acre which is the same u that for winter paddy. 

Sylhet is the only district in the Province which rtturna an area under JJoro paddy. 
I ••ect pen• artd fun !I"• di•e<Ue•.-Since the reconstitution of Assam u a separate Province no complaints have been 

·received of damage t~ paddy by insects or fungi; we may, therefore, conclude that lut season the crop in this province 
waa exceptionally free from these peste. With rrgard t3 former years I have eumined such records u we have in the . 
office and find that reporbl of insecta damaging paddy in 1909, 1910 and 1911 were received from the following 
;plncea :-

1900 ~l'orUl L•khimpur Stem borers. 
1910 Karimganj, Sylhet 
,. Maolvibazar, ., ., 
., Teapnr, Darrang Semi·aqnatio pee caterpillar. 
,. :Sarlekba, Sylhet Stem bofera. 

Xhaai Hilla Paintaphih. 
•• Gauripur, Goalpara • Crickets. 

1911 f!ylhet Stem borer•. 
,. Habiganj, Sylhet ,. 

The Entomological Collector, Eastern :Bengal and Assam, was in each case sent to the spot to investigate. For stem 
'borers be advised burning the stubble and ploughing up the land immediately afterwards with the object of distroying 
the bib< mating larvm and pupal; and for the semi-acqnatio rice cattrpillar he advised letting the water out _.ef 

·the fields. He identified the " Paintaphih" (local name) pest of the Khui Hills as "Phrygancidal Nenroptera," a fly, 
·the larva of which is contained in a bard shell-like CB&e. For this pest he advised letting the water out of the fields, and 
also light traps to distory the mature insect3. 

Aa to what extent and with what success the cultivators applied these preventive and remedial measures I am unable 
·-to say, not being in charge of this portion of the Province at the time. 

With regard to dist>a~ caused by fungi the only record traceable is of a disease call!fd " Khardhara .. reported froml 
·the Goal para district. The cause of this disease b rather obscure and is variously ascribed to a fungus and to ,. accnmn· 
lation of organic acids in the soil!' From the records which I have been able to consult it appears to be very similar to 
the ,. Ufra" disease now being investigated in Sonth·East :Bengal. It b recorded that one :Babo Lalit Mohan Dutt of 
Dhubri used a dressing of "Hide aalt" with great success on some paddy affected with this disease in 1910. 

The above account is very incomplete, but owing to the diaruption of the Agricultural Department of Eastern 
:Bengal and Assam last year the records are difficult to trace. 

At present we have no Entomological assistant in Assam, but a man is under training at Pn..<a, and if suitable, will 
·be appointed to the post next November. One of his first dntiea will be to make a survey oNhe insect peats of the 
paddy crop. 

Op~rati01J•for fie impro11ement of paddy cultirali01J.-Manurial experiments were carried out at Dacca by the 
Ea.tern Bengal and Assam Agricultural Department which proved raw bonemeal to be a very valuable manure for 

'transplanted winter paddy, and demorutrations were forthwith earried out on cultivatord' holdings with good results in 
1911 and 1912. In 1909, the Economic Botanist, Eastern :Bengal and Assam commenced a survey c.f varieties of .do 
and winter paddy in Eastern :Bengal and Assam, with the object of isolating superior varietiea. This work is being 

-carried out at Dacca Farm which has now no connection with Assam. However it is hoped that the r&ults of the·· 
Economic llctanist's work will be of use in .As..<am. 

Up to the present time very little work on rice has been done in Assam proper owing to the lack of a suitable 
-experiment ~tation. This want, however, will be supplied this year with the opening of an 0:1periment station in Sylhet 
district. · . 

In 1908 bonemeal as a manure for paddy was tried in serveral centr& in the Khui and Jaintis HillS district with 
such success that annually since then demorutrations have been carried out on cultivators• holdings throughout the 
dhtrict. Aa a result of these demonstrations the demand for bonemeal is fucr~ing rapidly, and this year we have made 
arrangements for a supply of 15 tons for sale to cultivators in this dk--trict. The hill cultivators are so convinced of the 

· effiCII('y of bonemeal that they 81'11 even willing to pay "fancy" prices for it, the price delivered to the Deptt at 
- Jowai this year being R5-2 per mannd. In order to obviate the heavy freight charg& from Calcutta to the hilb we are 

·about to erect a small bonecrushing plant at Shillong, and nm:t year we hope to supply bonemeal at about R3 per 
mannd on the apot. It b anticipated that when the price is reduced the demand will he greatly increased. 

Very little has been done with rice hitherto in the plai)ts of Assam, bot this year, on the strength of the results 
obtained at Dacca, where the conwtion of the soil is very similar to that in Assam, both soils being very deficient in 
phosphate., we have commenced a seriBil of manurial trials in the districts of Sylhet, Kamrop and Sibsagar, representing 

·the Surma Valley, Lower Assam Valley and Upper Assam Valley, respectively. The trials are being carried out at ten 
· cent rea in each district, there being five plots, each approximately one bi9 4a in area in each centre. One plot receives a 
dressing of three maunds of bonemeal per acre and another three mannds of flour phosphate per acre, the other three 

. plots being controls. The flour phosphate b a raw mineral phosphate containing about the same amount of tricalcic 
phosphate as raw bonemeal. In Kamrop Md Sylhet the trials are being made on" Do Fasl" land, i.e., land annually 
carrying a crop of ..dtU followed by transplanted winter paddy ; and in Siruagar on ,. Ek Fasl " land, since the usual 
practice there is to take only one crop. 

A similar series of trials is also being made this year ih the Khui and Jaintia Hills, in order to test the value of 
illonr phosphate as against bonemeal. Should the supply of bones be insufficient to meet the increasing demand, we shall 
he able to fall back on flour phosphate, provided the r8ilults are satisfactory. 

With regard to future work.- (a) A survey of varieties of all clus& of paddy, ..d.u, Ama11, Sai' and JJoro should 
4le made tract by tract, as a basis for improvement by selection and possibly crossbreeding. 

(b) Manorial experiment should be carried out to determine the most economical method of manuring .diU, and 
-~transplanted paddy especially ; (broadcasted .dlll<liJ and JJoro being grown on heavily flooded tracts, manuring is of minor 
importance to improvement of varieti&). 

(c) The whole queotion of the most economieal number of seedlings transplanted per unit area requires to be 
worked out, and in connection with this the effect of early and leta traruplanting and the seed rate in the seed bed on 
·the tillcring and producing power of the seedlings should be stowed. 

·(d) Preparation of the land for transplanted winter paddy by puddling should be investigated with regard to the 
· effect on the succeeding dry land crop on " Do Fasl " land. In this connection also the degree of puddle to which the 
land should be brought to obtain the best rBilults with transplanted paddy should be considered. 

On "Ek Fasl" land which carriBil one crop of transplanted winter paddy, the effect of early wrnu late 
preliminary ploughing requires to be worked out. . 

(e) The possibilities of rotating winter paddy with jute or AIU paddy in the same year on some of the higher land 
·in Upper Assam where the water is under control and wbe.--e now only one crop of transplanted paddy is taken, 

should be considered. 
if} Ymnlly, the whole question of the nutrition of wet land paddy requires inveotigation. H this were thoroughlf 

··threahlld out, it wonld.prohablJ' settle a good many doubtfnl points with regard to cnltivation and manuring. 
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Of the above six heads "a" will be taken up in twa district• by District Agricultural Offi~Prs who will ~ R}lpoiutpd 
shortly. A oomplete survey will have b be postp~oed until the nppaintment of au Economic Botanist for the provin~P; 
mPBnwbile a collection of variPti93 will be made on the new Experiment Station in Sylhet M a basi• f,lf further wo>rk. 
We shall probably be able t> obtain a•>istance from the Economic Botanist, Bengal, in this work; "b" "c" and "d •• 
will be taken np and an attpmpt will be made tJ w~rk thPm out on the new Experiment Station in Sylhet. "·e" will be · 
kept in mind pending the appaintment of a District Agricultnrnl Officer tJ one of the Uppe~ h.am Ynllev Districts 
"f".h a prJblem which might suibbly be taken up by the Imperial Department. lt is certainly at preot'nt bt>yond the-
st'ope of the Provincial Department. • 

BURMA. 

(THE DIRECTOR. OP AGlUCUL'l,'URE.) 

I have the honour tJ f~rward a statement of t]j.e problems in oonneetion with rice which are being inv~tignt...t by 
the Agricultural Department of this Province. • . 

· .Agricult'f'Ftsl. . 

(1} Experiment~ are being conducted both at Hmawbi and Mandalay to test the effect of certain artificial and green 
manurru, as also that of drainage and of different methods of cultivation. . 

(2} Sowing and tmnsplanting experiments f.:~r the purpose of discovering the most eoonomical methods are abo in 
progress at both stations. 

(S) A study of machinery in connection with the crop is in progre.os at Mandalay and will be commenced at 
Hmawbi as soon as the buildings have been erected.. • 

Botanical. 
(1} Surveys of the principal varietim of paddie1 grown in both parts of the Province have bwn kgun at both 

ations. The object is ta obtain from tb~ district; and maintain in pure cultures a oollection of all the rices in the
rovince that seem most suitable for the }J\'esent requirements of the rice industry. A considerable number of varieties 

eceived last year from Japan, Java and Siam are also included in the list, but most of the lntterJhelong to types unsuited 
or the Burma trade. · 

(2) Intra-varietal selection il being carried on at blth stations for unif~rmity of grain colour, form and yield. At 
Hmawbi six principal typru were chosen last year and about 100 single ear cultorm were i11olnted from each. These 
are being grown in separate row.; during the pr93ent year and selection f~r yield will be made from the hroviest yielding 
rows. The selection .yill be made ft.:~m year ta year and will form a permanent part of;tho routine work of the. 
station. · . 

- (S) As a precautionary measure tJ ensure purity of culturm cross-pollination tests have been devised at both 
stations. Last year's tests at Hmawbi had special reference to grain colour. Red oolorntion of the husked grain is one of· 
the most serious defoots of Burma rice and its continuance in the crop has been found ta depend to some extent on the
inability of cultivators to reject grains which have arisen from flowers cross·pollinated in the year of selection. From 
last year's r83ults the amount of cross-pollination would appear tJ be less than 5 per t"ent. but :a continuan'"e of the work 
is necessary ~ obtain more reliable mean fignr83. 

Clzemical. 
The work on rice ~rried out by the Agricultural Chemist embraces

(1) :Pot and plot cultures at Mandalay. 
(2} Plot cultures at 6 outstations (including Hmawbi). 
(S) Analysis of crops. 

The questions under investigation may be summarised as follows :-
The effeet of manures, soils, watering and climate upan the ripening yield quality, composition and proout"tivity ot 

some paddy varieties. 
The questions of yield and of varietal distinctions are only considered in a few cases. 
The work is not yet sufficiently advanced to permit differentiation between more important and le .. important 

questions. 

Insect ana fungua peata. 
Insect attack in Lower Burma is of three kinds. 
(1) Sucking insects attack the grains when the ear is emerging from the sheathing leaf. This i• not of mu~h 

importance. 
(2} Caterpillars ring the stem either wholly or partly ren .. ring the ear either wholly or partly sterile. This atmck 

known locally as "gwa·bo" is often serions and is being investigated at both stations. 
(S} Occasionally a la!'ge caterpillar bores up the stem. This usually ends in the death of the plant bnt it i• not so 

common as "gwa·bo." 
There are no fungus diseases of importance or which cause serious loss. Some Ti!Mia were found by Dr. Dutle~ 

ast year. 
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I. 

Statement dowing the area in acrea wntler rice during tAe year1 1902-03 to 1911-12 . . 

1908-06. 1904-0S., 1905-06. 1906-07. 1907.08. ' 1908-09. 1909·10. 19111-11. 1911-JJ. 

Bengal • 

Bihar aud C'nsaa • 
~ J -87,893,929 85,r.0,91o8 88,921,157 88,888,160 

20,05So!iQO 

l6,SB2,EOO 

19,725,800 

14,586,900 

21,078,870 

17,887,900 

20,969,4o88 . 

17,7~2.100 

20,960,900 

17,865,000 

s United Pl'ovlncel • 

Punjab • 

5 North· We~t Fl'ontle!' Province 

6 Bomba.;r ' . . .. 
7 Centl'al Province& and Beml' • 

4J Madras • 

II Coorr 

10 Ajmer·lllerwara . , 

11 Perpna :Vanpur, Centel'a.llndia , 

lS Ai•a.m • 

13 Burma • 

TOT•L 

8,980.Sl~ 

605,895 6&7,626 

25,536 82,789 

2,228,582 U47,n1 

8,7:52.888 8,621,651 . " 

7.~.785 l 8,ll78,5~ 

80,694 79,763 

170 558 

56 69 

8,99!1,001 8,960~020 

8,883,0211 8,678,5~2 

7,0Bt814 

578,7'1.7 

28,868 

2,889,922 

7,221,60~ 

79,111 

,275 

8,968,886 

9.265.097 

7,078,568 

29,667 

2,526,163 

4.206,887 

7,551,1111 

79,17.3 

171 

98 

8,803,258 

9,288.801 1 

7,726,690 

726,688 

29,957. 

2,669,521 

4,287,858 

8,048,888 

'· 
I 

0
, 79,617 

24.9' 

88 

8,!1.80,813 

9,807,078 

6~966,654 5,692,018 8,120,518 

695,887 720,4.76 . 799,09, 712,NS Sl3,781 

29,240 46,651 40,7741 . ~.598 

2,694,450 2,755,755 2,1160,622 2.99~,863 2.770,690 

4,498688 4,821,921 

10,618,906 10~~59,209 10,781,886 to,2sa,461 

I 
• 81,121 81,149 . 81,792 f2,502 BU27 

1,098 U66 189 

88 137 

4,062 849 4,4132,507 1,406,158 4,616,197 

9,400,952 9,l'98,352 . 10,080,208 10,020,557 . 9,894,261 

~-----1--------~-------1-----~~'~------:--------l----~--l--------~~------·~-------
69,596,6p!lo l·o~• 78,525,888 78,400,5281 _'i8,561,118 l " 75,980,682 ,'ill,S00,586 78,780,64.21 78,52UIIL I 

=o.ICp~~ I ·I 
~6,688,887 



142 

II. 

6tatement allowing tile 'Proportion of tf,e ri~e area to tlle cwltivatt'li area a1ul tlif total arta Of 

· t!te protnnrea cl11ring 1902-03 to i911·12. 

(Byprofea- Pcroent-1 Peroent-
sional Cultivated Aree.unoler age of rioe age of 

Yea.r. survey.) area. in rioe in area. to rioe r.rea BBIIABKI. 
Total area. in ·r.orea. aorea. cultivated to total 

aoree. area.. area. 

-
1 ll 8 ' 5 6 7 

BENGAL. 

1902..()8 100,192,881 51,861,727 87,893,929 .78'7 117'8 

1903-04. 100,277,74.9 60,135,808 35,770,948 71•8 35'6 } Thooo ... ". • •• 
1904-05 100,410,018 52,668,188 88,921,157 78•8 

olude the area wbioh .. 38•7 now forme the pro-

1905..06 99,84o7,126 
vinoe ••f Biha• r.ud 

52,281,74.6 88,838,100 78'S 38•8 Orissa. .. 
1906..07 99,250,64o5 51.006,4.88 87,289,181 78'0 87'5 J 

1907..08 4.7,878,882 24,492,500 20,053,500 81'8 42•8 

19l8-o9 49,~~682 28,835,248 19,725,800 82•7 89•7 

'1909-10 . '!"''·"' I 24.918,HO 21,078,870 84o'5 42'5 

1910-ll 49,646,4M 2,,559,778 20,969,488 85'1! - 42'2 

.9ll-12 49,646,444 2,,931,100 20,960,900 81·0· 42'2 

BIBAH AND OBIBBA. 

190fo..08} ' Fignrea inolndeJ 
1906-07 under Bengal. 

190N)8 53,252,540 25,4.95,800 16,882,800 66•2 81'7 . 

1908..()9 53,461,119 23,475,000 14,586,900 62'1 27'11 

1909-10 58,420,236 27,181,700 17,887,900 65•9 88'4. 

1910.11 J 53,172,976 27,511,000 17,752,100 64•5 ss·8 

1911-12 58,172,976 27,556,300 17,865,000 680 82'4 

~~- .... .r- '.--- .. 
U;TtTZ'rEO P.BDVINCES. 

/' .. 
,-~~1M'S 

"/ 66,608,042 35,397,590 6,980,542 '!6".7. I 10'4 

1903-04 66,541,410 85,711,023 6,088,543 17'0 9'0 

1904-05 65,822,151 85,905,891 7,084,814 19'7 10•8 
/ 

20•2 10·6 1905-QG 66,301,596 84,994,685 7,078,56S' 

1906..07 68,704,0!0 86,666,179 7,726,690 21'1 11'2 

1907-08 68,869,684 88,104,452 6,966,654 2NI 10'1 

1908..()9 68,826,104 35,888,646 5,892,018 16'4 8'6 

1909-10 68,841,165 36,591,800 6,120,518 16'7 8·8 

1910.11 68,272, n' 86,250,036 6,034,108 16'6 8•8 

1911-12 68,275,889 85,590,711 5,274 742 17•6 7•7 

l'UAj4B. 

1902-oS 57,324,187 22,705,117 605,895 2'6 111 

1903-0t. 57,182,701 24,911,5{0 687,626 2'7 1'2 

.1904.-o5 57,1.E0,019 28,217,955 878,727 2'' 111 . 
1905..()6 57,188,011' 24,112,119 493,062 2·o •8 

1906..07 57,266.118 25,960,4.99 726,688 2'8 111 

1907..08 . 61,189,858 lll,801,075 ·695,887 !1"2 1'1 

1908..09 61,189,988 25,821,102 ,7211,476 2'8 1'1 

1909-10 61,262,689 25,Z93,401 799,096 8•1 111 

1910-11 61,228,74.3 24,808,1]1 712,848 2'8 1'1 

1911-12 61,255,052 22,257 .oss - 513,731 2•8 •II 
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Statem~nl allowing tlitJ proportion of rice area to tile cultivated area anJ t!ltJ total ar~11 of tlie 
provincea fluriii!J 1902-03 to 1911-12-continued. -

-
Percent-J. Peroent· 

Total aroa Cunivatea Areaundu ..... T .. , ... Year. In aorea. area In ria& In area to area to BBIIABKB, 

- aorea. aorea. oultivated total 
area, area. 

I 
---· 

1 9 8 ' •. 5 & 7 

l.'IIORTH-WEB'l' FRON1'IEB PROVINCE. 

1902·1\3 8,461,071 2,02j,7M '25,536 t·a ."3 

1003-04 8,498,905 ~.3~8~01~ 32,739 1"6 ·s 

llM-05 8,4M,l35 2,018,378 28,868 N '3 

1905..()6' 8,449,849 9,197,107 29.6'7 1'3 -8 

1906-07 ·. 8,494,788 2,440,939 29.91i7 1'2 '3 

1907·08 tl,493,126 2,195,614 29,240 1'8 . ·8 

19()1!.()9 . 8,574,443 9,438,627 '-',65i 1•8 ·s . 
1909-10 8,5U,M6 2,896,991 40,774. 1'7 ., 
1916-11 8,574,087 2,,11,1:95 42,598 1'7 •5 

1911-12 8,57~4.52 2,28454.0 47,181 2"1 '5 

BOMBAY. 
1901J.03 73, 71!6,683 26,938,499 2,228,582 8·s ·a 
1909-0i 73,844,981 27,802.9~3 2,447,711 8'9 ·s 

1904-05 7.1,118,9241 ,26,54.7,469 2,1:39,922 !1'8 ·3 

1905..()6 71,280,199. 25,84.3,833 2,526,1~ 9·8 ·3 

1906.07 '1"280.~03 28,222,981 2,669,521 9'~ '3 

1907-oB 78,681,697 - 28,0S9,216 -- 2,69,.,450 9•6 '3 

1908-09 . 'li!,M4,808 ~,167,812 2,755,755 9·, ·3 

1909-10 78,694,222 29,168,4.29 2,960,6t2 10·1 '3 . 

1916-11 78,870,676 ~ 9,463, 7'27 2,993,863 10•1 ·3 

1911-19 78,886,729 25,M7,065 2,7'10,690 1•07 ·3 .,_ 

CENTRAL PROVINCES AND BERAR. 
1902-03 59,039,399 22,9;'1,212 3,752,338 163 6'3 

1909-04 59,186,889 23,505,808 3,621,651 15"4 6'1 

190i-05 50,199,235 23,84.3,639 . ~0!7,839 .17'3 6"8 

1905-06 59,@08,030 24,886,353 ~206.887 17'2 r;·o 
1906-07 6i,511,101 ~712,565 4,287,853 17"3 6'6 

1907-08 64,601,454. 23,,71,049 ~!98,633 ·19'1 6'9 

1906-09 . 64,601,251 14,01'1,178 .&,54.3,1!54- .18•9 7•0 

1909-10 64L232,485 24,886,230 4,837,802 _19•4. 7'5. 

1916-11 64,830,315 • 14, 921!,S6:a 4,728,&;;2 18•9 'i'3 

1911-12 64,817,54.1 25,(•26,300 .,821,9"21 19"2 7"4 

MADRA B. 

l902.03 64,651,79G 26,893,788 7,784,785 28•7 11"9 

1909-0i 64, '110,056 26,973,974 8,278,529 80•6 12"8 

1901-05 66,441,50<; 25,S25,978 7,1!21,603 28•11 10•8 

1905..()6 66,907,301 26,411,806 7,561,611 28•6 11·8 

1906-07 67,4'11,638 27,556,942 8,048,383 29"1 11"9 

1907-oB 87,155,887 83,802.679 10,618906 Ill'S 12"1 

1906-09 89,571,650 38,755,306 10.~685 30"5 n·& 
1909-10 89,015,611 32,217,294 10,859,2011 82'1 11"6 

1910-11 88, '118,300 33,75~796 10,781,836 81•9 1..&'i 

1911-1:1 69,0ill,612 ~.068,409 J0,2f9,461 31'1 us 

u 2 
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StatetJtent a!" wing t!Je propot·t;on of tile rice orea to tile cultivated area and tile total area 
of tile provi11ce1 during 1902..()3 to 1911-12 -continued. 

Total OnltivatAid Aroaundor 
I Percent- I Peoeot· I 
age of rice age of rice 

' 
Yai.r. area in area in rioa in 1 area to ' area to I . RlilABKB. 

ao~. aorea. acres, lonltivated I Total 
j area. 

1 I ll 8 ' I 5 I 6 I 7 
-

COORG. 

1902·03 1,012,260 152,928 80,696 52•7! 8·o 

1903-0i 1,012,260 1~W 79,763 M'91 ~·9 

190!;05 1,012.260 139,72'i - 79,111 56'6 7'8 

1005..06 1,012,260 141,190 '19,172 56'0 7'8 

1906..07 1,012,2CO 141,083 79,61'1 56'-1 7•9 

1907..08 1,012.260 1~.176 81,121 57'0 8·o 

1908..09 1,012,260 138.392 81,1-19 58•6 8·o 

19~9-10 1,012,260 13M27 . 81,79~ 58'6 8'1 

1910-11 1,012,260 141,128 82,50.3 58'4 8'2 

1911-12 1.0l2,26Q 141,228 82,527 58'4 8'2 .. 
· AJ'MER·MERW ARA. 

1902..QS 933,852 306,5891 170 (1:'!; 

190S..Q4 959,790 337,411 553 'I 

1004-05 9611,565. 327,570 2i5 6'8 

1905-06 960,583 187,492 171 0'9 

1906-0'i' 974,226 346.861 249 0''1 

1907·08 1,654,685 356,627 646 '1 

1908-09 • 1,693.'lol0 426,748 1,008 •3 

1909-10 1,770,9l1 618,162 1,266 .·3 

1910-11 .. 1,'170,921 &8,'158 425 '1 

1911·"2 1,7'10,921 220,175 139 0'2 

PERGANA l'tfANPUR (CENTRAL INDIA). 

,1902-03 . .38,il71 '1.218 54 '7 

. 1903-04 38,871 '1,585 £9 '9 

191)4..05 8!',871 'l,r.4t 1!9 1'1 

1905-06 38,871 7,623 98 1•2 

1906..Q7 31,383 • 6,900 88 111 ... 
1907-08 81,383 ' 6,679 oa 1"3 

1908..Q9 31,883 6,'189 59 1·8 

1909-10 

:I 
31,383 .~I 85 1'21 

1910·11 31,SSS 7,146 88 1"2 ~ 
I 

1911·12 3t,882 '1,188 137 1·8 

ASSAM. 

1902..03 18,802,973 5,073,896 8,998,001 '18·8 ! 1!12 

1903..04 18,492,149 4,94.7,237 8,960,020 80'0 -1 21'& 

19U4o-05 18,616,6(13 4,968,920 3,963,888 'ill'S 21'5 

1905-06 11!,487,616 4,822,129 3,803,253 78•8 20'5 

1906-07 211,020,104 4,389,348 8,430,818 7~·1 14'9 

1907..08 80,024,'143 5,113,386 4,062,8'9 'ill'' J8·s 

1908.09 31,805,57~ 5,416,369 4,345,738 80"2 13•8 

1P09·10 31,805,576 5,582,276 4,482,507 I 80•2 14'8 

1910·11 31,805,574 S,560,5Ho 6,4o06,l!i6 79"2 1'"0 

1911-12 31,305,57' 5,711,698 4,616,197 80'S 14'i 
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.'iitatemed &!owing tAe proporlios of the rire area to the cultirJaterl area a111l #Ae total area of 
tile provincu tlurin.tr1902-0!J to 1911-12-concluded. 

. 
Percent;. ! Percent;. 

Total area · Cultivated Jzea onder age uf rice age of rioe 
Year. ia acree. area in .rioe in area to 1 area to Ba•u.Bss. .. - r.oree. oultiu&ed I total area. area. 

' 

I -
s I . -6 ·1 a 8 ' . 7 

BURMA. 

11101!-03 . 101,627,616 11~400.600 8,333,020 . 73•0 8'1 

11J03.0oi 1M,019,39ll 16,966,507 8,678,502 M'S 8·3 

JDM-05 1M,Ol:!,S29 "13,500,048 9,265,007 73'7 s·9 

1905-00 1M,OOS,U1 19,399,208 9,283,801 7''8 8'9 

1906-07 11',653,248 12,575,471 9,807,0'i8 7411 11"1 

1907-08 112.987 ,cos 12,842,308 9,400.9521 73•2 s·a 

1908-W . 113,0M,SSS 13,652,676 . 9.'i98,853 71'7 8'6 

1909-10 11,,000,263 13,857,&!5 10,080.,203 72'7 8·8 

1910.11 108,793,095 13,8011,525 10,020,:;57 75'3 9'2 

1911·13 108,799,1~ 13,S.q9,916 9,8!»,261 74'1 9'0 . 

INitiA. 
' 

1903-08 554,052,949 205.239,350 71,633,M6 34'9 12'9 
' )9()3..04 . 55i,23i, 'i36 101!,2'13,095 69.J96,654 33'4 12'5 

1DD'-05 ---- 555,974,830 73,523,368 35•4 207,'120,904. '13':! 

1905-06 556,599,29~ 207,683,741 73.400,528" 35'' 13'2 

.1906-07 . liES, 746, '133 214,026,319 73,561,118 34'' 12'6 

1907-08 . 619,456,133 210,883,511 75,9S0,68il 36·3 12;3 

1908-09 623,135,293 218,039.9,11 72,EOO,:.SG 33•4 11'7 

1909-10 • 624,358,714 2:!2,911,547 'i8,730,64ll 95'8 \ 126 

19111-11 618,581,099 223,064,601 78,li24,391 95'2 12'7 

1911-12 618,605,938 215,981,683 76,636,887 35'5 12'4. 
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Ill. 
Stalemeng 8howi119 annual e:rports qf ricefroll& province8 during 1902-08 to_ 1911-12. 

1002-03 

1903-04. 

19M-OS , 

19{,S-()6 • 

190~7 

1907-08 

190IHI9 

1909-10 

- 1916-11 • 

1911-12 

1902-03 

1903-M 

JDM-05 

1905-06 ._ 

190~7 

1907-08 • 

1908·09 

1909-10 

1916-11 

1911-12 

190-J.O'\ 

1903·04. • 

JDM-05 • 

1905-06 

1906-07 

190'1--08 

19,8·09 

'190:1-10 

1910·11 

1911-12 

1902-03 

"11108-M • 

19M--OS 

1905-06 

11106-07 

1907--08 

908--09 

1909·10 

]JIIQ-11 

t9:t-12 

Year. 

.I 

·' 

-. 
·-

BBilABK8, 

Bengat. 

6,630,871. 

6,9,7,310 

8,076,47il 

8,971,301 

4,'i36,694. 

2,1W,968 

3,4.02,4.86 

5,7S7,20S 

7,601,858 

9,952,075 

These flgurea repreaent rioe not in the bnek .. - well ae 
rica flonr exported. . 

Bombay. 

1,260,433 

1,116,703 

_1,111,635 

888,953 

1,891.379 

1,,72,49S 

1,255,778 

..t,S14,847 

1,078,602 

'187,816 

Tbeae 6gnru represent rice not in the liuslt ae weU a a 
rice flonr exported. 

Madru. 

2,631.191 

3,388,783 

2,4.69,949 

J..S20,US 

3,SM,870 

6,611~1 

3,637,920 

11,320,1184 

11,4.7S,S69 

2,888;855 

These flgnreR represent rice nnt in the hua'll: ae well ae 
rice flonr e"l}lorted. 

Burma. 

36,819,1171 

-SS,SSS,4.35 

37,632,4.84 

s t,lll34,89t. 

B8,308.951 

29,14.8, 711 

111,766,558 

29,351,768 

1'6,61S,41?S 

88,68S,Ot.5 

Tbeae 6gurea represent rioe not iu the hull: ae Wt'll AI 
rice flonr exported. 

Footfl(Jte.-Of the oountriee of export Straita Settll'JIIent, Ceylon. Germa.ny, lan. Holland, A.uatriaoHUDgnry, Uoitea 
Kingdom, ,Jp.pa.n, Tnrke;r (Aaiatio) and Hauritiue oome foremoat. 
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IV.--

Staldmenl ~!towing tAs area~ ouet11rn amJ e~porl o/rice t111ri11g 1902-09 to i911-12. 

I EXPOBTB, I ~Ou~um of oleaned - -
Area under 

t Bn[JBB:a. Yetll'. rioe rioe 
(in aorea). (in owta.). Quantity (io Value fin . owta.). Bupeea} • 

. -----· ---- ---
'- -.. ...... , (G) 651,962 1 

I (a) Bi ce iu the husk, 
190?r08 . - 71,631,5~ lb) ,7, 033,187 J 18,89,sa,so6 
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APPENDIX-E. 

·(I) 

Subject IX.-Note on Agricultural Eda.cation.• 

(J. :MAcKENNA M.A., I.tl.S., AGRICULTURAL AnvisER To THE GoVERNMENT op INDIA.) 

1.-Historkal. 
1. In the Fifth Quinquennial Re\'iew of the Progress of Education in India, 1902..07, dealing with 

Agricultural Education, the Director General of Education wrote:-
. • I 

· " 537. A c<.nvenient summary of the lo'lg and complex history of agricultural education in 
• .India is g1ven in paragraphs 793 to 814 

The previooa hialor7 ol AgricoltqroJ Edocatiooin India, of the 4th Quinquennial Review of the 
Progress of Education in India. From 

tl}ese paragraph~ it will be seen that althou~h much anxious com>ideJ•ation had been 
g1ven to the subject and although there were Ill the 1ear 1901 five institutions in India 
at _which theoretica~ and practical in_struction in. agrtculture was imparted, the results 
wh1ch up t~ that tune had beJn achieved were m-commensurat11 with the time, labour 
and money which bad been devoted to the subject; and it was considered that tins 
result was due chiefly to the fact that the Agricultural Colleges and Schools wen• 
regarded primarily as· an avenue to Government service1 and the training offered at: 
them ha~ ~ot bee~ tak~n ad':antage of t<! any_ material .extent by those who wou111 
turn thell' mstruction .to pract•cal account m imvate farmmg and estate management. 
Having reg.ard to these facts, ~he Govei'Dment of ~ndia, in addressing Local Governments 
on the subject of the Proceedtngs of the EducatiOnal Conference convened at Simla m 
1901, expressed a doubt whether there was any need in India for advanced theoretical 
instruction in agriculture and whether it would not suffice if practical knowledge wer .. 
supplemented by a merely elementary acquaintance with such subjects as Botany and 
Chemistry. They also remarked that it seemed open to question wher,her the study 
of !lgric)l~ture need be encouraged by the affiliation ~f the Agricultural Colleges to the 
Umverstttes and the offer of degrees, and whether m some cases the attention whi<'h 
up to that time· had been devoted to higher agricultural education might not profitably 
he diverted to elementary VP.rnucular instruction in agriculture." 

2. In the same year, 1901, an impetus had been given to the development of Agricultural Science 
in India by the ai!Pointment of an Inspector-Geneml of Agriculture aided by a nucleus staff of 
scientific experts. In 1903, Mr. Henry Phipps made the donation which resulted in the crystallisa
tion of the proposal to establish a fuliy equipped research Labor11tory for this nucleus staff and the 
absorption in this project of the Bengal Government)! original proposals for an Agricultural Resentcb 
§!tation and experimental Farm at Pusa. . 

The polic:y! of the Government of India as regards agricultural education at that time is expressed 
in a Resolution dated the 29th February 1904, as follows:- , , 

'' 13. An Agricultural College is required at Pusa, not only in ordet to provide for t~e needs 
of Bengal, but also to serve as a model for and raise the standard. of Agr!cultural 
Colleges in other provinces and to provide for a more complete and efficient agr.JC.ultwaJ 
education than is now possible in any of the existing institutions. The prov•s•on "for 
agricultural education in India outside Bengal is at present as follows :-In Bombay and 
Madras there are Colleges at Poona and Saidapet, where the students pass thrO"J!P:h a 
three years' course. In the United Provinces there is a school at .Cawnpore .w•t~ a 
two years' course especially intended for the training of kanunyoe&, m wh1ch. directiOn 
it has dono and is doin~ very good work. In Nagpnr there is also a school w1th a two 
years' course, and spemal arrangements are made there for a vernacular class for .s~ms 
of landowners and the like. A good p1·actical education is given there, and a pr.omJsmg 
student. is yearly sent tQ Poona to finish his education, with promise of an appomtment 
if his progress is satisfactory. The Saidapet College is. under the Education Department, 
as is the one ~~:t Poona, though to a less extent. ~he ~a":npore and Na~q>ur !'Cho.ols a~e 
under the Agr•cultural Department. In all these mst.tut10qs the educatiOn ts g•ven. m 
English,.and at present this is unavoidable in all but the most eiPmentary classes, owmg 
to the want of advanced text books in the v3rnacular. In the Punjab and Burma 
there is at present no Agricultural School or College 

"14. At none of these institutions however, aro there arrangements for a COf!!plete agricultural 
education. Facilities are r~quired for better practical training than tt has bpen fou!ld 
possible to give at Poona or Saidapet, and these it .is hoped .tl! fin.d at Pusa w1th tts 
large farm and strong teaching staff. At the same time, provtston ts necessary for the 
extension and completion of the education acquired in provincial sd•~ols or ooiiPges. 
A three. years' course m~y P<!hsibl:v, especially if Rl!PPI<;mented hy prartJCal "'ork, affo_rd 
a suffictently good quabficatton ·f9r··mcm whose !•fe 1s not to. ~e devoted to RpE'rial 
agricultural work but it is necessary also to prov1de for the trammg of the tca<'hPr~. of_ 
the future a'ld 'of the specialists in the various branches of science ronnertcd wtth · • 
agriculture' whom it is at •present found nec~ssary to import from ~nro~. Flo~f.' 
organisation by which the men reQuired for these purposes may be tramPd m IndJR 
itself is essential, if the scheme of a~cultural ~ducation is ever to .be plnc<'d on u 
broader basis and made really efficient. The necessity fo" such an education 111 conRtsntly 
becoming more apparent but progress must begin at the top and spread downwnrds. 
Before education m the v<'rnn('ulnr is possible, it is necessary that natives of thl" 
country should be taught in English who will provide the text hooks for general u•e. It 
is admitted that for the produ('~inn of a satisfnct~r~ tex!- hook .eyen of nn. elemrnt~r·y 
cl:nracter, in ony subject, a h•gh dPgree. ~f t!a1mng 111 reqm111~e. and •r_t 11ru>n~tfi~ 
subjects now under consideration, such trammg ts at present noss1ble only m En~~:lrqh. 
The education at the Pusn College will therefore be in English, with a view to the 
training of men who will make the spread of agricultural education in the VPrnacular 
possible in tho future. 

• This note represents the personal views of the writer and must. not loe taken as rl'flf.'rting f"iPWI 
adppted hy offidal autbmity. 
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" 15 Having regard to the present condition of agricultural education, it ia 9889ntial in the 
' first place that the College should be organised in such a manner 88 to provide for the 

education of the class of youths who at present attend the J>rovincial schools or colleges 
It must begin where these schools begm, so as to provide for provinces in which na 
agricultural school exists. The second essential is that the College should provide fot 
the carrying_ on of the training of pupils beyond the stage at which they leave their 
provincial schools or colleges, and that the course should be sufficiently extended to give 
a thorough education to those who wish to qualify for professorships, or for research 
work or for posts requiring special scientifio attainments. 

" 16. For this purpose it is proposed that the complete course Of instruction at Pusa should 
be one of five years. The general educational standard required for admission would 
be the School Final or the Entrance Examination. Those students who only require 
an elementary education with some practical work to qualify for the lower posts in the 
revenue sernce, wonld go through a two years' COU1'88, at the end of which time they 
would correspond with students who in the ordinary colleges have passed the First Arts 
Examination. Tho third year's course would bring' the education up to the standard now 

tv:n JS!hp~i!tt :dr~;~d~e!m!fe~~ar Thls1:~0: ;!:er~:r:n(:hi~ !!~1~t e~:at; / 
fourlears in the case of those who did not statisf:y the tests imposed by the College) 
woul complete the education of the majority of the students, and wonld correspond 
in a general way with the B.A. course in ordinary colleges. At this stage students 
p~ding with their education wonld be encouraged to specialise in any branch for 
wh1ch they seemed practically adapted such as Entomology, Chemical analysis, Botany 
an.d the like. Some students also, it is expected, wonld remain at the farm in order to 
st1ll furtner accustom themselves to practical work, with a view to qualifying for the 
management of estates, either of Government or of private persons, without the intention 
of engaging in higher scientific work. It is perhaps open to question whether, if the 
school is successful the students who have como for a two years' course can advantafP:&
ously be trained together with those who have come with the intention of underaomg 
the three years' or the complete course. The former class will consist of men quali1ymg 
for minor appointments, ·or aiming only at a practical training in the elements of 
agriculture, and their association with students who have higher aims inay tend to 
retar~ the progreBB o! the latter. ~ut it is, t~e Government of India think, unneceSBBry 
at th1s stage to coDBider the question of haVIng a separate two yean/ course especially 
adapted for elementary practical work, and apart from the general college course; and 
in this and other respects, matters of detail must be left for arrangement as the 
Institution developes. . 

"17. It will be open to provinces other· than Bengll.l to send students to the school either 
for the whole course, or (with the consent of the Government of India) after completing 
or partly completing their training in the Provincial College. Instruction at provincial 
institutions would be accepted in the place of that given at Pnsa up to any point to 
which it was found to be efficient; that. is to say1 the existing provincial institutions · 
wonld, on the analogy of the Universities, be affiliated upto that point to which each 
was considered to give a thoroughly practical training. This power of afli.liation will, it 
may be anticipated, enable the Government of India to exercise over the provincial 
schools and colleges for agriculture an influence which can hardly be otherwise than 
beneficial, and to gradually raise the standard of efficiency. . 

"18. The detailed curriculum which the College will embrace will be more fnlly elaborated by 
the Government of India in consnltation with their agricull:ilral and educational advisers 
when the scheme is further advanced. So far as it is at present formnlated it will 
include:-

!. Agriculture (theory and practice). 
2. Chemistry (inorganic, organic and agricultural). 
3. Syetematic Cryptogamia Botany. 
4. Agricnltural Entomology. 
5. Geology, as applied to agriculture. 
6. Elementary Physics and Mechanics in their application to agricnlture. 

The practical side of the iraining will include:-
1. Veterinary Science, so far as requ~ed by agricultarists. 
2. Laud Survey and MenSUl'ation. 
S. Farm ruanagement (practical), farm accounts and allied subjects. 

" 19. The Government of India tum now to the question whether . there is likely to be a 
sufficient demand fol' the ·educational facilities which it is proposed to afford, and in 
what directions the:y may be expected to be of benefit to the public service and to 
private landowners ·m the country. There is, they conside';, no reason to doubt that 
the claBBeS of the first three years' course will be well filled witn students apart altogether 
from the lower claBB who join only for a two years' course. Men with a still higher 
education will be required to fill pollts in the Department of Agriculture itself, such 
as those of Assistant Directors, Research Experts1 Superintendents of Farms, Professors, 
Teachers and Managers of Court of Wards antt Encumbered Estates. If the resnlta 
arrived at on the various experimental farms are to have wide e!fect withi~ any 
reasonable period it will be necessary to establish small demonstratiOn farms m aU 
parts of the country • and the Pusa Institute will provide the men who will take cb~ 
of them. The Gove~ment of India have also on several occasion_s e'!'phasised. the 
importance of having a leaven of mere with an agricultural edul'!ltJon l}l t~e higher 
posts of the revenue service and if the College opens a way to th1s serVIce It may be 
anticipated that considerabl~ numbers of pupils will attend it.. The practical character 
of the instruction should provide a better class of men for active work, such oa that of 
the Tnbsildar and the like than does the purely literary education which is at present 
nvnilnble. But it is not o~lv Government service that is looked to 88 offering induce
nJenta to young men to qualify themselves at the Pusa College. For some year;t past, 
if the insistence of the Native Press is to be acoepted, there h88 been ~wmg up 
among the land-owning classes a demand for men with agricultural training; and if 
the ~ew college ;BUcceeds in turning out men of. the right. cl888, w~o com~ine w!th a 
Roffic1ent theoretical training a tbot;ongbly practical acquatntance With t~e1r ~b)ect!'· 
" demand for their services may arl88 from the ~t lan~-owners of lndl8 wh~ch Will 
do more to promote our objects than any attractions wb1ch Government &el'VIce can 
offer. It is possible, however, that the two final .Years of school ~rse mo;v: not at 
first nttract very many students, and that those who come at th1s stage Will, os a 

X 
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rule, be personl) who have a practically assured prospect of an appointment. P~ovinl'ial 
Governments will probably be prepared to send the most promising men from their 
own ·Agricultural Collo~tes to take the higher course or to undergo a period of practical 
train~ng at Pusa, g~vmg the~ a scholarshipil and holding out the expectation of an 
appomtment on their return 1f they are we reported on. The Government of India 
would cordially approve of such arrangements. It is moreover not at all improbable 
that scholarships may also be provided by private persons. The fact, however, that 
a comparatively small number of pupils may take up the highest part of the course is 
an additional reason for making the Institution an Imperial one, which students from 
all provinces may attend." . · 

• • • • • • • 
Circumstances have combined to afford an unusually favourable opportunity of establish
ing an agricultural institution and farm in this· country from which definite practical 
benefit may be expected to arise. The Government cannot at present find teachers of 
agricultural subjects, nor can they obtain trained practical men to manage experimental 
and demonstration farms, or to take service with the Court· of Wards or with the 
Native States or with the large land-owners in their own territories. These requirements 
they trust that the Institute at Pusa will enable them to meet, while at the same 
time its trained staff and laboratories will provide facilities such as have not hitherto 
been available in this country for the application of higher science to those agricultural 
problems the importance of which to the welfare of India. and its people it is hardly 
possible to exaggerate." · ' 

. . .s.· This statement· of policy is important because although, with -the great expansion of the 
.i\gnQultural Department that took place in 1905, the functions of the Pusa Institute as regards 
education were reduced to providing the two years' post-graduate course only, the three years' 
degree course being relegated entirely to the Provinces, in all of which the estsblishment of colleges 
was then urged, no departure from the principles there laid down has since been made. 

Reading this Resolution in the light of the attitude of Government in 1901, we may conclude 
that the Government of India were still somewhat sceptical as to the demand or necessity for 
higher agricultural education for farmers or managers of estates, but contemplated a very large 
development of "Agricultural Education in the Vernacular" with the help of text books, and of 
agricultural investigation and demonstration work; for all of which a large number of agricultural 
graduates would be required, while for the writing of text books, for research and as Profes&ors of 
Agricultural Colleges, selected graduates would qualify by a two years' post-graduate study at Pusa. 

· Considerable numbers of students would, however, it was suggested, be ensured by making 
higher agricultural educat-ion an avenue to appointments in the higher posts of the revenue service. 

4. This was in 1904. In Januay l905, the Government of India sent a despatch to the Secretary 
of State for India in which the following; passage occurs:-

"We desire to place all the chief Local Governments in funds to enable them to take effective 
steps {or the .development of agricultural experiment, research, demonstration and 
instruction. Circumstanoes with which you are already acquainted, prevented for many 
years any substantial progress in this direction. But we believe you will readily a1,rree 
with us that, in a country so largely agricultural- as India, a Government which owns 
the largest landed estate in the world should do far more than we are now doing for 
the improvement of -local agriculture. The ultimate aim which we set before ourselves 
is, the establislftnent of an experimental farm in each large tract of country of which 
the agricultural conditions are approximately homogeneous, ·to be supplemented by 
numerous small demonstration farms, the creation of an Agricultural College teaching 
upto a three years' course, in each: of the larger provinces, and the provision of an 
expert staff in connection with these colleges for purposes of research as well ss of 
education." · 

5. In the Financial Statement for 190.5-06 an announcement was made that a sum of 20 lakhs 
had been. set aside for annual expenditure in India on the improvement of agriculture (including 
veterinary questions). · 

The Inspector-General · of Agriculture· and Inspector-General, Civil Veterinacy Department, 
furnished the Government of India with detailed notes which were fo1-warded to Local-Governmenta 
suggesting lines for the contemplated expansion. 

The suggestions for the expansion of the Provincial A.gri~ultural Depart~ents made in Mr: Sly's 
note, consisted, for our present purposes, of three mam 1tems, the bean~g of all of whwh on 
Agricultural Education will become apparent as we procwd. 

These suggestions were :- · 
I.-The concentration under one ·Deputy Director of Agrioultur!'l in el!ch pro':inoe of all 

1 
the spe

cial work that must be done as a foundation for all other rese~rch work, m relatiOn to the .gr~wth. of 
crops, the management of experimental, seed and demonf!tratwn farms, ~e~d and plant 4•stnbu~ton 
and the like;' and the extension of research by th.e appomtment of SJ!ec!alista to deal with ':arioua 
crops, as well as 'additbnal Botanists, Entomologists and other ~pemahsts. The Deputy D1re~tor 
was to have an experimental farm i!l each important represen~abve tract, under a good qualified 
Indian Manager, 8 or 4 such farms bemg suggested for each provmce. 

II -The provision of a number of Provincial Agricultural Colleges with a three years' course 
Jeadin · u to Pusa-with reference to u·hich ~r. Sly sn_Is "I am m'!ch jmpressed wi.th the ~nn~er 
that P~s! may be diverted from its primary object as a Research Sto.t.ion. ·mto a_ Teachmg InstJtutum 
only The demand for men trained at the} College, both by the provmmal agriCultural departments 
and ·private estates will be so great that it will be swamped by the,lo.rge number of students." 

III -The establishment of a demonstration farm in each un}t of Revenue Administration 
(Tahsil· Taluk or Sub-Division). Mr. Sly contemplated a demonstration. farm of fro!fi 10 to 50 acres 
in charge of Subordinate Agricultural Assistants on Rs. 50 to Rs. 75, With a Travelbnp: ~'!spMtod on 
Rs 2()():.....300 in char~ of each ~~:roup of, say, 10 farms, and suggestl'd tw'! grou11_s e!'-c . m a ras, 
th~ Central Provinces, and Bengal anil one each in Bombay, the United Provmces, Punjab and Assam. 

6. While these suggestions were under consideration by Local Gov"rnments, Mr. Sly made a 
tour through all the provinces and discussed the matter generally With the !Den '!n the spot, 
embodying the result of these' discussions in a Note, dated May Slat, 1905, m which he says, 
referring to the three principal items sketched above :- • 

· " I wish first to draw attention to a criticism of the proposals futf f~hard •: my N:!et;:t 
dated the 16th January 100/i, which was made by severn o e mos compe. 
authorities. It was J>Ointed .,ut that the adoption of my prjf.osal would r!lsult m _.• 
large Centr(\l Rese~~;rch Station and Collegeh, wt\h t~ stTng etas~ to(l\h~:s::~a!ri':::~~~~ 
of the·outlymg agncultural tracts. Fort ese a r, sugg~ t' b d' to d 
farrp for each important agricultural tract in charge of a go na ive su or tna an 
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(:!) de:Oonstration farms, where necessaf!_ also to be" mllllBged by a native staff, both to 
be inspected from time to time. by th!' European experts from. headquarters and more 
particularly by the expert agrtcultunst destgnated the Supenntendent of t'anns. I 
llgree with. the critici.sm that the~ _proposals err on the side. of over-centralisation. 
1'he diverstty of agriCultural condittons from tract to tract IS so great that each· 
demands separate and detailed investigation. At the present stage, almost aD the 
native staff available h; not sufficiently g:ood to manage Government farms without 
constant inspection and supervision_. from European experts. Still less is the native 
staff competent to undertake the detailed investigation of the agriculture of each 
tract. Under such conditions a single expert agriculturist cannot undertake the 
investigation of the agriculture of a 'whole province and the supervision of all ita 
Government fatms. The expert must be familiar with f>Very detail of the agriculture 
of his charge ; he must be in close touch with the agriculturists : he must control the 
distribution of suitable seed to each part; he must be able to recommend and distribute 
improved implements; he must attend agricultural shows and the meetings of the 
agricultural associations; he must supervise the clemonstration plots. Above all, he 
must be in close touch with cultivators in order to give them advice in response to their 
many enquiries. • • • • For such work it . is essential· that the expert. 
should have a good knowledge of the local conditions and, in case of necessity, should 
himself examine the holding of the enquirer or send a qualified native subordinate to 
report upon the local details. Careful attention to1 and encouragement of, such enquiries 
is one of the most h!~peful ways of introducing Improvements. It is one of the most 
important points of contact with the cultivators. For all these reasons, each. important 
province is too large to be worked by one expert agriculturist. It must be divided 
10to convenient circles with a Superintendent of Farms (as I prefer to call him in 
preference 'to the title of Deputy DirectQr of Agriculture) in charge of each. This is 
!'9 im}>Qrtant that I look upon the duplication of Supenntendenta of Fanus as more 
tmportant than the appointment of some experts for research in more specialised 
sCiences.'' 

• • • • • • • 
"I also suggested tentatively for purposes of estimating (probable expenditure) the number 

of ~arms required by each pro~nce so as to/rovide one for !lach important distinct 
agncultural tract. My suggestmn was base upon a ..Very tmperfect knowledge of 
several provinces, and most Governments show that the number suggested is toQ small 
to cover the general principle; they, therefore, prefer to spend the available money on 
more numerous smaller farms. This is another instance of over~ntralisation in my 
proposals where I did not recognise sufficiently the importance of the diversity of 
local conditions. My main reason for suggesting a considerable area for each fann 
was to provide a supply of improved seed. I regret that this important branch of 
w;ork will suffer in farms of small areas sufficient only for experimental and demonstra
tion work. But Local- Governments are certainly right in requiring more numerous 
far!Ds and probably right in starting with smaller areas until a good native staff is 
tramed up. The importance of seed distribution is bound to force itself more and 
more. to the front .wi.til the progress of research wotk resulting in the production of new 
and tm}!roved varJctiea pf crops SQ that larger are .. s for seed production will certainly 
come WJth development. At the yresent stage, I would accept the general opinion in 
favour of more numerous fanna w1th smaller areas. · 

"A.ll provinces accept the principle of the proPQsal for an expert staff, although the full 
complement of officers cannot be employed at once. Madras wants a 8econd Supenn
tendenl; of Fanus in addition to the staff of five other experts; Bombay asks for the 
same, but is prepared to forego the second Agricultural Chemis~ (ProfesSQr of Chemistry 
at the Agricultural College). The United Provinces ask for four Superintendents of 
Farms for four circles or two in addition to the ·existing appointments of Depu~ and 
Assistant Direct.ors, making a total of eleven officers, but for the present would work 

· without the second Chemist and second Botanist ; the Central Provinces ask for three 
Superintendents of Farms in Bddition to the other expert staff. I think that all these · 
proposed modifications are in the right direction and to other large provinces I would 
suggest the importance of dividing the province into a few agricultural circles and 
appointing a S'uperintendent of Farms to each, as a more pressing necessity than 
the appointments of second Chemist·and <Second &taoist as profesSQrs of the agricultural 
colleges. • 

"Proposal (e) for the establishment of agricultural colleges is accepted by all provinces, and 
there is no alternative suggestion upon anr. matter of importance. I have noticed in 
the preceding paragraph some proposed modifications ~ the staff of European professors. 

11 Proposal (d) for the establishment of Demonstration Farms has brought out more diversity· 
of opinion. Madras ultimately contemplates a fann in each district, partly experimental 
amd partly dem11nstration with no separate demonstration farms. Bengal proposes 
fewer large experimental farms and ultimately a considerable number of demonstration 
farms. Assam wants one experimental farm and eight demonstration fanns. Bombay 
desires no demonstration farm in addition to the proposed largO' number of pennanen'l; 
farms, partly experimental and partly demonstration. The United Provinces proposes 
an indefinite number." 

7. Such then was the whole achelne of agricultural expansion of which the colleges .were in 
every sense-and this is a very important point,-the central and not the fundamental unJt.-

Firstly the provision of agricultural experts with a farm in each :mportant tract '.for fAll special 
work that must bfl done a8 a foundation for all other research 100rk , and the extenmon of research 
by the appointment of numerous speci~lists. 

Serondly coming to what Mr. Sly called the 'intermediate subject of agricultural education,'-
agricultural colleges to train men for agriculture and for research. _ · 

Thirdly the demonstration of agricultural technique on a large scale by the men eo trained. 
And this scheme, by general consent, eired, if anywhere, on the side of over~ntralisation. 
The ilcbeme bad, nowever, been, in the main, approved by Provincia.l Governments and a 

despatch embodying definite ~roposala was sent by the Government of India to the Secretary of 
State for India on October 26th, 1905. · 

8. But here began a subtle chauge. The following extracts from the despatch referred to 
shew very clearly the alight difference in the point of view:-

" Dealing with agriculture alone, we will first sketch. the complete orga~tio1l to which, in 
our opinion, an approximation should be made 111. every large provmce. 

• • • • • • • • 
x2-



1
' We pro~ose to establish i~ each ~mportant p~ovince an agrioultuml college and reseat-ch 

stat10n, adequately eqwpped w1th laboratones and class rooms, to which will be attached 
a farm of suitable size . 

• • • • • • • .. 
" The Institutions ~ill fu~ a two-f<;>ld J?Urpose. The problems connected with the agriculture 

of el!'ch provmoe will be studied m the laboratory and in the field while students will 
b~ glVen a thorough general. education in all branches of agricultur~l soienoe. The farm 
w~ ~!ford a field for expenment and for the test of laboratory research as well aa a 
trammg ground for the students in the practical application of soience to ~griculture. 

" Each Institution with the far!D ann~xed will form the 1;1Ucleus out of which the fully organised 
department for the provmce will be ddveloped w1th greater or less rapidity aa circum
stances a~mit. The _im_Petus and direction will come _from th~ central fOuroe of activity 
t~us. proVlded: _but 1t 1s also very necessary to proVlde for diversity of local conditions 
Wif:hin the p;roVlnce." . . 

Then follow recommendations for, what had been hitherto treated as the fundamental unit in 
the soheme, the division of provinces into representative tracts grouped under Deputy Directora
followed in tw·n by the third item, the provision for demonstration, etc. 

This was the form in which the soheme went before the Secretary of State for India,-coupled 
with a request for sanction for an annual grant of 34! lakhs instead of the 20 lakhs already allotted. 

9; Lord Morley's reply was as follows:-

" Broadly sJ_Jeaking, it may be said that the Governments of the larger provinces favour the 
establishment in each province of an agricultural college with a minimum staff of three 
European experts, and consider that they will require after utilizing as far as possible 
the college staff for agricultural research and experiment, one or more additional Euro
pean experts for the management and superintendence of farms and demonstration 
plots. The schemes provisionally sanctioned * * * proceed on these lines, 
and I am willing to accept the opinion * * * * that the general direo· 
tion is right. It js evident, however, that the schemes of the Imperial and Provincial 
Departments. are cap"able of considerable expansion or contraction, both aa to the 
number of European experts and as to the size and number of farms and the scope of 
the experiments; according to the extent to which funds are available. As provisionally 
sanctioned these schemes will re~uire the development grant to be increased b:y 10 lakbs 
of rupees a year, and the q_uest10n arises whether this is necessary or expedient. The 
attempt to improve the agriculture of the country is still in ita infancy and is an 
experiment of which the results are at present uncertain. Having regard to this I 
should have thought that a policy of cautious-advance would be vreferable, that depart
mental expans~on should take place by degrees, that the staff of Imported experts should 
for the present be closely restricted, _and that the development of the .Agricultural 
Department as they show signs of life, should .be chiefly effected by means of an indi· 
genous agency trained at the Central Institute." 

~he despatch then continued:-

"The proposal to increase, with effect from the next year, the annual grant of 20 lakha of 
rupees to Provincial Governments ior .Agricultural and Veterinary development does 
not therefore commend itself .to my mind." 

• • • • • • • • 
"I understand that the following ·experts are required, in addition to those already enter• 

tained, to enable Local Governments to establish Agricultural Colleges, with a staff of 
three Europeans :- · 

For the Puniab, Bengal and Burma, each, an all-round Agriculturist as Principal, an 
.Agricultural Botanist and an .Agricultural Chemist. . . 

For the United Provinces and Madras, each, an all-round .Agt·iculturist as Principal, 
- and an .Agricultural Chemist. 

For the Central Provinees an all-round .Agriculturist as Principal and an Agricultural 
Chemist. 

" I agree to the creation of these appointments, and shall take steps to select suitable persona 
for them. I assume that whate11er reductions in the provincial schemes may be rs
qu.ired to bring them within- the financial limits which I have indicated as de.rirable /or 
obser11ance, the creation of pro11inciat colleges having the above mentioned BtaH• wiU 
remain a ;primaru feature.'' · 

10. The Government of,India, while agreeing that colleges were l!lost necessary protested against 
the curtailment of their proposals, and the grant was eventually mcr~ased to 24 lakhsi· b~t the 
colleges had been made the primary objective, and in at least two provmces in N~rtherJI ndta the 
normal increase of expenditure on strictly agricultural work ras, if anything, restncted rather than 
encouraged as a consequence. 

The result is a matter of recent history and may bE! briefly summed up in the statement that the 
economic achievements and educational success of the variout provincial departments of agriculture 
have been -roughly _proportional to the number of imported e~perts in each province whose time has 
_not been entirely absorbed in tuition and inversely proportJOnal.to the area undpr the control of 
each such expert. · ' 

Where only one such eXJ?ert has bee~ empl~yed .on _a large administrative area, the 'experi.ment ' 
remains '.uncertain ', there IS no work for tramed md1genous agency and the collt>ges have fa1led to 
attract students. 

11.-Educational. 
11. But this does not represent the whole extent of the deficiencies iu the colle~es. For eyen 

where the development of the Department~ a work has cr!"ated a. demand for the semces of oflic1ala 
trained in the colleges, they have not prov1ded the matenal reqmred. . . • 

Detailed information as to the progress of the various colleges since 1907, 18 g1v!3n 1!1 a N~te 
on .Agricultural Education, for. the <J'!-inquennial ~eview of the Progress of Ed.ucatJon m Ind1a, 
prepared by the present Offioiatmg .Agr1cnltural .AdvlB8r to the Government of India, who make~ the 
following comment :- · 

"Experience is already showing that the courses ori~inally prescribed in the St&J!dard Curr1d". 
oulum for provincial agricultural colleges, as latd down by the Board of Agrtculture an 



il.ine~uled in 1908 are, i~ m~ cases, not suited to the class of students that the colleges 
are mtended for. Provm_c1al reports .are _aim~ ~nanimoua in tone. In Bombay, while 
the percentage of passes ID the exammat10n 1a high, the question of the utility of and 
demand for, the cour~ ill obscured by i~ being made a roa~ to a degree. College' gra
duates on the subordina!'e. staff. have, w1th very few exceptions, continued to show no 
vower to develop any or•gmal line. In Madras there ill noted in graduates "a. lack of 
mtelligent inquisitiveness and power of independent thought" •. Similarly in the Punjab 
"There is too much cram and too little power of practical application." 

There are some who see in this only a proof of the limitation of the capacity of Indians. But 
others not only refuse to take this pessimistic view, but have always held and exprOBBed the opinion 
that an attempt to teach upto the standard syllabus prescribed by the Board of .Agriculture in 1906 
was bound to end in failure. 

12. An examination of the documents relating to the constitution and framing of the curriculum 
of the colleges reveals the following facts:-

The Gf>1lemment of India in paragraph 18 of the Be~olutwn of Febroaru 29th, 1904, qooted 
abf>1le, •fated, with reference to the •keleton cuTTiculum fOT the Pu&a CoUeoe "the detailed curri
culum which the college will embrace will be more fully elaborated by the Government of India in 
consultation with their Agricultural and Educational .Advisers when the scheme is further advanced." 

.In the p~ogramme of th~ I~ ~eating of the Board of Agriculture held in January 1905 the 
'IUbJect of agncultural educat10n 1s mtroduced as follows:- · 

"Mr. Mollison proposes during his furlough to visit agricultural colleges in England, consult 
- profeBBOrs, and draft a curriculum of studies for the Puss Agricultural College. This 

subject is therefore not ripe for discussion." 

Mr. (now Sir Alex) Pedlar, Director~ Public Instruction, Bengal, was present at the meeting 
but the discussion had reference to the question of r1,1ral education and the training of teachers 
only. The Bombay Government had recently proposed to raise the character of the training given 
by the Poona College, and the Government of India had welcomed the proposal as likely to provide 
students for advanced training at Puss and was already contemplating the -establishment of a collegp 
in each province. The idea that the three years' course was to be delegated to provincial colleges 
was therefore already in the air and explains the attitude of the Board of Agriculture, which con
sidered 'that as Puss is principally a research Institute the present scheme does not admit of teach-
ing a large number' of normal school teachers. . ~ 

13. Thus no action was taken at Pusa with a view to the elaboration of a curriculum until 1906, 
when there were no representatives of the Education Department at the Board of Agriculture's 
Meeting, but the programme included " a consideration of the curriculum of studies best suited 
for provincial agricultural colleges and schools. .A subsidiary matter is the designation or title which 
should be allotted to passed students." -

The following is the official account of the First Day's Proceedings of the Board with respect to 
this item of the programme:- · - _ . 

11 The President then initiated a discussion on some general principles connected with agricul
tural education, in order to allow of early reference being made to sub-committees of 
the Board for the purpose of drawing up a standard curriculum for agricultural colleges. 
He reminded the Board that their functions are advisory only, and that the very dilfer
ent local conditions of each province make it impossible to lay down a fixed course of 
atudy applicable to all India. He pointed out the danger of attempting to include too 
much in the course of studies, and suggested that the separate subjects of study should. 
be limited as far as possible, because of the danger of attempting to teach more than 
the time of the course and the ability of the students would permit. 

11 The Board decided to frame a standard cuinculum, which. might serve as a guide to assist 
provincial departments in settlfug their college schemes; that the standard curriculum 
should be drawn up for a full three years' course of education, with the object of turning 
out students with a general knowledge of agriculture which would fit' them for upper 
subordinate posts in agricultural departments, and for employment as managers of 
court of wards and private estates. It was agreed that the Board should pro~ a 
certain minimum course, which should . be held as essential in all colleges, but whtch 
should allow of a margin for expansion or Jllodifi.cation to ·meet special local conditions. 

" In regard to the standard of educational qualifications which shquld admit of entry to agri
cultural colleges, the Board is of opinion that the minimum qualification should be that 
required for the Entrance, Matriculation or some examination of equal stancling, except 
in the case of _private students who may not have in view employment in Government 
.service, and who may be admitted on the Principal of the College satisfying himself 
that the general education of the student is sufficient to enable him to benefit fully by 
the instruction provided, even though he may not have passed any public examination. 
A good knowledge of English is held to be essential for all students. . 

11 The Board ill of opinion that the course should be subdivided for the purposes of drawing 
up a curriculum into the following; main sections:-

(1) Agriculture, including Geology and the Study of soils; 
(2) Chemistry and Physics; 
(3) Biology, including animal Physiology and Entomology; 
(4) Other aud minor subjects, including Surveying, Mensuration, elementary Engineer

ing, Veterinary Science, Meteorology and the like. 

" The working hours may conveniently be assumed to be thirty-three a week, di~ded into five 
days of six working hours and a half day of three hours on Saturday. Taking the work
ing year at about eight months, this provides for a total o_f eleven h1.mdred hours a year, 
and it is proposed to allot this for tlie purposes for frami.ng a curnculnpt as follows:
A~U"iculture 35 per cent. of the total working hours, Chemistry and Phymcs 2G per cent., 
Biology 25 per cent. and minor subjects 15 per cent. 

" The Board further recognises, as a general princi~le in agricultural education of the son 
contemplated, that the purely scientific teaching which is required. should, as far as 
possible, be provided at an early period in the course, so as. to pe11;1Ut the latter stages 
being held free for the application of these sciences to pract•cal agnculture. 

"The following SulKA>mmittees were nominated:-

(!) Aoriculture.-Messrs. Moreland, Benson, Fletcher, Clouston and Hayman. 
(2) Chemutry and Phvriu.-Mr. Lawrence, Drs. Leather, Lehman and Mann and 

"Mr. Meggitt. 
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(3) hiolooy.~Messrs. Oldham, Barber and Gammie, Captai~ Gage and MeBBrs. ltoward 

and Lefroy. 
(4) Other Subjects.-MeBBrs. Renouf and Knight, Colonel Morgan and Mr. Smith. 

" The Sub-Sommittees were requested to prepare their respective syallabuses by Thursday 
January, the 18~h. Each S_ub-Com~ttee will then nominate two of its members to forO:. 
a general comJmttee who wdl co-ordinate the results and submit them to the Board in a 
consoldiated form on Friday, January, the 19th." 

~1· On January ~9th th:: Bo~rd consi~ered the ~e_Port of the Genera~ Committee u.nd aooepted 
the Standat:d Curnoulum which as slightly modified by the Board m 1908 (see introductory 
remarks~ waa m turn, ~epted by the Government of. India, published in Bulletin form and adopted 
by all D1reotors of Agriculture. 

~· Sly the Pr6!1ident had. suggested that it was.impoBBible to Ia>: down a fixed course of study 
applicable to all India, but senous departure from th1a Standard {i'urriculum were to all intents and 
purposes prevented by the Board in their Resolution on the ' Subsidiary Matter ' of the designation 
of passed students, ,iz. : ~ 

"The Board considers that some form of degree or diploma should be conferred by Provincial 
· Agricultural Colleges. ln view of the danger that diplomas conferred by individual 

Colle~_es sh?uld have a differ.ent value, and to secure uniformity,_it suggests, that a 
C«?mb~ned diploma should be g~ven and that the Government of India be moved to recog
nise 1t as equal to the B. A. degree. As regards the exact title conferred, the Board 
C«?nsider that some such title as Licentiate of Agriculture (L. Ag.) may suitably be 
gtven.'' 

Which Resolution was approved by the Government of India (Circular No. 30-28-41 of 8th 
October, 1907) • 

. · 15. Now there is a significant fact about the way in ·which this Curriculum of Agricultural 
Education was elaborated. 

The ' subjects' were chOBen and the time for each allotted (presumably by a majority vote) by 
a Board of 35, of whom. none ·.were professional teachers and only 11 could be c8lled agriculturists. 

Secondly, the Syllabuf.l in each subject was adopted by a. group of specialists in that subject 
aasi[it&d by a member of the Indian Civil Service. 

The natural inference which is supported by a study of the 'Consolidated form ' of the standard 
curriculum, is that it consists of a number of independent courses each complete in itself, and all 
compressed into the allotted time; without any refe1·ence to the capacity of students in geneml or 
of Indian students in particular, or to the limits to which any of the subjects could be pursued with 
advantage in a general education or by practical agriculturists. ' Agriculture' had been amply 
provided for in a watertight compartment to which had been allotted a. preponderating number of 
hours per week. 

16. The realisation is now slowly being enfor~d, that there is not, in Northern india at any 
rate, any educational basis on which such a curriculum can be grafted, and it ·seems probable that 
even the partial success achieved in some of t}le Colleges in Southern India is due entirely to the 
sufficiency and efficiency of the staff ·of the departments concerned, and has been obtained in spite 
of the standard curriculum. 
· As regards filling the Colle~es, this can of course be secured, regardless of aU possible defects 
from the educational point of vtew, by taking a purely academic standpoint and affiliating the Col
lege to the University thus giving an ordinary academic degree of a standard appropriate to tho 
educational position of the Provi~ce: or, again1 by throwing open a sufficient number of Govern
ment appointments,to J:lassed students, llnd lowermg the examination standard until a suffici«!_nt num· 
ber of students _paas. But no one would defend the latter course, while the former has been con-
demned by the Government of India. _ , 

17. And this brings us tO the question of the extent to which agricultural educational policy baa 
been guided by the Government of India and how far it may now be possible, without any reversal 
of such policy, to adapt the Colleges to ends likely tO be useful to agriculture. 

Ali eal'ly reference to a definite policy. is contained in a letter to the Government of Bombay 
dated November 6th, 1901, from Mr. (now Sir) John Hewett, then Secretary to the Government of 
India in the Home Department. 

"In regard to Agricultural Education (referred to in Resolution Nos. 55, 56 and 57)1 it appeara 
that the training which has been offered by Government, whether as a turee years' 
course at Foona and Saidapet, or for.two years at Sibpur, Cawnpore and Nagpur, baa 
not been taken advantage of .to any material extent by those who would tum their 
instruction to profit in private farming or estate management, and that Agricultural 
colleges and schools have been regarded mainly as an avenue leading to Government 
service. It is no doubt desirable that the officials emploved in such branches of admin· 
istration as those connected with the maintenance of village records or the settlement 
of land revenue, should have some practical acquaintance with the conditione with which 
they have to deal, and provision may be usefully made for training them in agriculture 
and land surveying. But it appears oren to question whether the instruction need be 
so advanced or so theoretical as it is m some cases, and whether practical knowledge 
need be supplemented by more than an elementary acquaintance wath such subjects aa 
Botany or Chemistry. fn this case a two years' course would probably suffice and would 
perhaps be more likely than a three year's course to attract those who wish to learn 
agriculttlre for its own sake. It is, further, open to doubt whether the study of agri
culture should be encouraged by the affiliation of Agricultural Colleges to a University 
and the offer of a Degree. In some circumstances development might indeed more pro
fitably follow the contrary direction, vernacular being substituted for English as the 
medium of instruction and the course being thus thrown open to those who have not 
taken up English in their school studies. A vernacular course would offer an incidental 
advantage in providin~ a means of giving village school .masters such training as would 
enable them to explam to their scholars the meaning of lessons in agriculture and 
elementary science. But the principal argument in its favour is that it may populsrise 
the study of agriculture amongst those who live by its pursuit and are now debarred 
from it by their ignorance of English. It shotald of course be the policy of the Govern· 
ment to give all possible encoura~ement to students of this class, and the Governor
General in Council would be glad af consideration were given to tho practicability of a 
further development in the establishment in those provinces \\·here it ma:v be found 
desirable, of a special school, of somewhat superior class for tho sons of lanilholders, in 
which instruction, while perhaps following to some extent the ordinary school course 
would include practical training_ in subjects, such as agriculture1 •• Isnd surveying and 
farm book-keepmg, which would be of use to the students in after we.'' 
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Further reference to the same policy occurs in paragraphs 19 and u;-of the Resolution of Febru· 
ary 29th, 1904 already quoted (pages 1 and 2 above). 

18. From a study of these pronouncements it appears that up to ~he end _of that. year the policy 
of the Government of India was to encourage elementary vernacular mstruct1on des1gned to 'popu
larise the study of Africulture amongst those '!'tho live by ita pursuit and are now debarred from it 
by their ignorance o English.' 

It is clear that what was intended in this sentence, was not the study of agriculture at all, but 
the study of elementary science and the application of the scientific method to rural phenomena. 

However, to use the words of a Circular (No. 80-28-41) addressed to Local Governments on 18th 
December 1907, "the situation has been comJ?letely changed by the immense expansion of the Agri
cultural Department, which has taken place m recent years and the demand that has conaequently 
arisen for highly qualified native subordinates.'' · 

The magnitude of this demand appears to have been exaggerated and the nature of the required 
qualifications misunderstood, but paragraphs 3 to 11 of the aatne circular set out the new view 
ndopted by- the Government of India in con~quence of this 'complete change_' and ~ show tl_lat 
while tha _problem of rural vernacular educat1on was apparently no longer cons1dered m connect10n 
with develofment of the Agricultural Department, the former policy as regards the affiliation of 
Agricultura Colleges to Universities was maintained, in consequence of a doubt as tn the qualifica
tions of University Senates for advising regarding the management of Agricultural Colleges. 

This policy has been approved in the Resolution No. 1-234-10, dated 4th January 1910, and has 
been the bnsis of recent Government action as explained in a letter (No. 954 of 11th October, 1912 to 
the United Provinces Government) in which a proposal to affiliate the Cawnpore Agricultural College 
to the Allahabad University was negatived by the Government of India. 

The policy would appear to be based on two considerations: firstly, the desire to free the Agri. 
cultural Department from all connection with the Universities, and to avoid overlapping with the 
Jt:ducation Department as evidenced in the documents cited above; and, secondly, a doubt as to the • 

1 expediency of the affiliation of geographically isolated teaching institutions~ expre888d in paragraph 
45 of the recent Resolution (No. 301 C.D. of 21st February 1913) on Educational Policy. 

19. The maintenance of 'Agricultural Colleges' can be made consistent With this policy either by 
converting them into purely technical institutions under the Agricultural Department or by turning 
them into rural colleges affiliated or independent, under the Education Department; but in the
former case the scientific side of the present curriculum would have to be drastically altered, and in 
the latter the agricultural side wholly omitted, and a rural bias given by the use of natural rural 
phenomena for illustFations in the teaching of science and of the application of the scientific method. 

There has now long been 11 consensus of opinion that agriculture, as such, is not a fit subject for 
teaching in schools (it is not in fact a ' subject' at all) and that rural education must be as general as 
agricultural educat1on should be technical. ' 

The existing idea of an Agricultural College, however appears to be a compromise between tlleae 
two incompatible ideals, and it is probable, as sugg~ above, that the existing institutions will 
have sooner or later to choose between becoming rural University Colleges, teaching what may, for 
want of a better term, be called 'Rural Philosophy,'-for the sons of wealthy landholders and scholars 
aspiring to educational and research appointmenta--or farm institutes giving courses in highly 
specialised agricultural technique for professional agriculturists. The upper ranks of the Agricul
tural Department would be filled by men whose education had culminated m the fomer type of insti-
tution; the lower ranks, partly at any rate, by men trained in the latter. • 

111.-Conclusions and terms of reference. 
20. In the preceding paragraphs we have attempted to give an his£orical retrospect of the dove. 

lopement of Agricultural Educational policy in Ind1a and a description of the present practice. U 
now remains to detail the points of reference for the consideration of the Committee. But before 
the whole qu£tstion is discussed by a large and· representative Committee it 888ms to be desirable 
that we should have from the Deputy Directors of Agriculture an expression of opinion on the fol· 
lowing points:-

(a) What difficulties are met with in dealing with cultivators which can be ascribed to def~ 
tive education and in what respects is the education of .cultivators defectiveP . 

(b) What assistance can the Agricultural Collegeti giye in educating the cultivator. generally 
or technically!' -

(c) What educational and practical qualifications are required in recruits for the stall of the 
Agricultural Department P Can they be classified into grades of different educational 
qualifications? . · 

With the opinions of the Deputy Directors on these points before them, tha Education Com-
mitwe will cons1der the following points of reference:- . · 

(i) for what classes of persons should education be provided at the Agricultural Colleges and 
. what general forms should such education take; · 

(ii) in wha~ respects is the present College Education deficient and how should this be 
remedied; 1 · 

(iii) what additional agricultural education, if any, should De provided outside the Colleges. 
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Al•PENDIX-E. 

(2) 

Subject IX.-Agricultural Education. 

(J. H. BARNEs, B.So., F.I.C., F.C.S., A.R.I.P.H., PRINCIPAL, AGRICULTUlUL CoLLEGE 
. P~lAB.) - . I 

A Note on the Punjab Agricu!tural College ~or the inf?rmation of the 8tTt meeting of the 
Board of Agnculture at Cotmbatore m Dece1nber 1913. 

D~rin11; the past two years it baa become m!>re and. more evident that onr system of agricultural 
education IS not a success so far aa the PunJab Agricultural College is concerned The expense 
incu!"red by Gove!"nme~t in giving the edu~ation at Lya!lpur. is out of proportion to the number and 
quality of the fimshed product, and the failure to recrUit this year shows that the cost in effort and 
money. to the Indian student is too high as compared with the salary he can command as a licentiate 
of agriculture afterwards . 

..\.t the time of the inception of the College it was hoped that the greater portion of the past 
students would find a livelihood in practical farming, and in order to further this object every effort 
has been made to secure the sons of agriculturists as students. Our hopes havo not been fulfilled 
for out of sixteen holders of our diploma, only one, a Jat Sikh, is engaged in private farming. ' 

It is now fairly e~dent tha.t the. candjdates for entra.nce to the diploma classes _in this Coll«.>ge 
have Government serVIce o,s their mam obJect, and the failure to secure students this year must in 
large measure be attr~butecl to'the fact that more remunerative employment can be obtained through 
·lther educational avenues. It appears to me necessary therefore to make a careful enquiry into all 
our Indian agricultural colleges and their system of working, and, with due regard to their require
ments and the state of progress of each province, to see in what. respect they are successful. 

I do not wish success to be judged only by the number of students passing the test of the diploma 
examination or by the number of candidates for entrance to the College, because these will be ruled 
by the cost of the education, the standard of examination and the competition which exists among 
the educated classes for employment. The success of an agricultural college must be estimated 
rather by its capacity to supply a class of practical scientific farmers, capable 9f efficiently filling 
the rankS of an agricultura,l department and of meeting the demands of the progressive section of the 
agriculturists of the province. Of these two, I consider the second the more important, since this 
must constitute the main justification for the upkeep of a large and expensive educational institute. 
If there is no demand for the products of the college outside Government service, it means that the 
college is ahead of its time and a more lowly system of education will suffice to supply the present 
needs of the people. In this case we are driven to ask the -question whether the present expenditure 
is justified for the mere purpose of increasing the competition for Government employment. · 

· As will be shown later, the College expenses in 191~13 were Rs. 98,277, the income Rs. 11,739, 
and the number of successful diplomates eight, or the cost incurred by Government in producing 
each graduate is nearly Rs. 11,000. I have debited the entire expenses of the college, with the excep
tion of the pay of laboratory and research assistants, to education, because during ·the past five 
years the college staff have been occupied for the most part with educational work. Even allowing 
25 per cent. of the expenses to be debited to research, a 11ery liberal {i.gurt, it would still leave us 
with a bill of some Rs. 8,000 aa the cost of educating one licentiate in agriculture. _ This ia purely 
the recurring expenditure of one year, and no account has been taken of the heavy initial cost in 
buildings and equipment or of the recurring expenditure in previous years. On the same basis of 
calculations the cost per licentiate in 1912 was about the same (Ra. 92,517 less 25 per cent. 
for research and 8 successful licentiates). · 

If these men do not become active dis.qeminators of a~icultural knowledge, but are only capable 
of employment in the ranks of a service such as the Agricultural Department, we are forced to ask 
ourselves whether an equally effective staff could not be IJUt together at less cost from among the 
present educational inst1tutes of the country, after giving the men special training on the farms and 
In the laboratories of the Agricultural Department. ' 

The present session of the Agricultural College at Lyallpur- haa opened without any student 
appearing in the 1st year class. I received in alll5 applications for"admittance to the College as fee
paying students,· and 25 applications for the entrance scholarship examination, but only 1 of the 
former and 11 of the latter attended the College for interview and for examination, respectively. 
Admission was given to 12,-seven scholarships being granted-but none of the students have yet 
appeared, and many of them have replied to my enquiries that they now propose joining other col
leges. The Medical College appears to have the preference as several of my lastdyear's students have 
left the Agricultural College to take up a course in medicine. This may be ue to the propoBt>d 
increaaed expenditure by Government on Sanitary Science and the resulting prosiJect of increased 
emJ>loyment. A's there can be no question that a medical qualification reQ!lires a longer period of 
study and is much more difficult to obtain than the Diploma of J,. Ag. at Lyallpur, we must attri
bute this preference to the higher salaries commanded by a graduate in medicine. 

I am led to the conclusion therefore that both our standard of education is too high for the t:vJJe 
of student we can obtain, and the salary commanded by our licentiates is too low, and that in order 
to render the College popular and induce competition for entrance we must either lower the standard 
of education, or increase the pay of our departmental assistants who will be drawn from among the 
graduJ'teS of the College, if we are to command a full roll of students. 

I do not consider the standard of the present licentiate in agriculture snfficiently high U permit 
of any reduction either in the time devoted to his training or in the standard of subjects taught to 
him. The lowering of the standard of education would therefore be fraught with danger to tho 
future progress and development of the Agricultural Department which has to be largely staffed by 
these men. 

There remains therefore only the prospective inducement of higher pav to secure a full roll of 
students. In m:v opinion neither of these two remedies appear sound or )ikely to vield results of 
lasting value so far aa the popularity and utility of the College is concerned. It will 'be necessary to 
improve the prospects of Agncultural Assistants, but this is a matter which can be considered Bepar
ately. The difficulty lies deeper and is to be associated with the «.>xisting elementary ooucation in 
the Province1 which is not sufficiently extensive or of a sufficiently high standard to ~ndure htmlthy 
competition m higher education. It appears to me that, having rf'gard to the needs of thie Pm
rince, the higher teaching institutes are out of proportion to the existing elementary education, and 
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thnt the latter requires extension and amplification before such colleges as the Agticultural College 
at Lyallpur can obtain regular and satiBfactory recruits. -

It seems that we have reached a stage in Agricultural Education. in the Punjab where it is 
noo~,s.~nry to review our policy and see ":here it is leading us to !ind to make such changes as appear 
d<'sJrnble. These changes should I conBider come under the adVIce of the Board of Agriculture. 

I have summarised the general situation into the following nine heads which might form a basis 
for discuB.!Iion by the Bonrd, and upon which resolutions could be passed. I shall make what refer
_ence 1 can to the Punjab Agricultural College under each of these headings:-

(£&) To what extent is it advisable under existing conditions in India to extend higher educa
tion in 119ientifio agriculture, and elementary agricultural education and in the form of 
Vernacular courses and farmer claB.!Ies, in the existing agricultural collegesP 

(b) To what extent can the licentiates -of these agricultural colleges be given employmenti' 
What is their market value in different parts of India and whether in applied Agricul
t~ral Science eithe_r in field. or l~boratory such .a licentiate is more intelligent and ori-

. gmal than an ordmary U01verBity graduate w1th post-graduate training? . 
(c) The relations which do or should exist between agricultural education and higher educatim1 

(University) on the one hand and primary education on the other. 
(cl) 'fhe r~vision of the t:urriculum for Indian Agricultural Colleges in view of the past fixe 

or BIX years' expenence. · 
(e) A !lonsid~ration of the neceB.!Iity or otherwise of standardising the diploma of licentiate 

m agriculture. . 
(f) Recommendation "for a curriculum for vernacular courses. Should this curriculum be 

· standardised or should it differ in different provinceaP . 
(a) Recommendations with regard to the staff required to cam out the above with special 

reference to the utility of Indian assistants and how far the existing Indian assistants 
can he independently used for-- - • 

(i} Teaching. 
(i1) Research. 

(h) A consideration of the advisability of placing the subject of agricultural education per
. manently on the agenda of the Board of Agriculture. 

(1) The rel~tive importance of agricultural education compared with investigation and research. 

ta) To wltat eztent is it ad'IJisable under ezisting conditions in India to eztend higher 
education (1) in Scientific Agriculture and (2) in Vernacular Courses awl Farmers 
Claues1 · · 

(1) Hiyher ~ducaticm in scientific ayriculture.-As will be seen later under heading (c) our ex
perience during the past five years has proved that the University Entrance Examination is not 
of sufficiently high standard to enable ita holders to satisfactorily assimilate the course at Lyallpur, 
and that students possessing a better elementary education than this have done better on the whole 
in all subjects, irrespective of whether they were the sons of zamiudars or not. The present diffi
culty of recruiting students for the Agricultural College precludes the possibility of raising the 
entrance standard under existing conditions. This combined with the fact that the greater number 
of these students are candidates for Government employment and only enter the college so long as 
they have a good opportunity of securing well paid posts, indicates the necessity of exercising 
reserve in the extension of expenditure on higher education in scientific agriculture here, and of 
scrutinising carefully the present system of training staff for the Provincial .Agricultural Service to 
see if a cheaper and equally efficient method cannot be devised.* 

The experience gained -in - agricultural education in other oountries seems to indicate that, 
generally speaking, the students taking the higher University courses in scientific agriculture aU do 
so with the object of practising either scientific farming or one of the sciences bearing on agriculture 
and very seldom take up any other employment. Hoys attending purely practical Iarmers classes 
of short duration also do so with the object of applying the technical knowledge which they learn 
there, and as these classes do not qualify them for any·other means of livelihood save farming, they 
almost invariably return to it. Between these two limite agricultural education results in a large 
proportion of the trained men taking to other sedentary occupations. 

If we can generalise on the experience gained in other countries-and I think we are justified 
in doing so-this means th~t agricultural education in India should be of two types,-the very best, on 
the one hand, in which the training shall be of such a highly special nature that the finished product 
shall have a .higher market value as a specialist than he can have as a merely educated man, and 
will ensure him seeking employment in this direction. 
• On the other hand,- the education should be of so simple and yet so special a type that only the 
tillers of the soil will be attracted a!ld benefit by the classes. Between these limite education should 
not be given by the Agricultural Department, as it will only bring this Department into competithn 
with the Department of Public Instruction, and by adding to the number of existing colleges tend 
to lower the education standard. At the present time the only employment outlet for the first class 
in the Punjab seems to be in the Agricultural Department itself, and there the appointments and 
pay are too scanty to induce healthy competition. The result is that we cannot command as intelli- ._ 
f!l'nt a class of students as the liniversity colleges, nor can we secure them in sufficient numbers. 
This means that we must offer snfliciently good salaries and prosp~ in _the. Agricultura~ Department 
to induce the more int~lligent boys to compete. The extent to which this ~1gher education should h!J 
carriE>d at present in this province shQIIld be limited by the vacancies in th1s Department, for expen
ence has shown t}lat the present external demands are not such as !'o induce _stu~ents to enter the 
profession. Th .. re is no 1mmediate need for over production, an'! mdeed th1s. will only !ead to. a 
falling-off in the quality of the candidates. What we want dunng the opemng years !S quahty 
rather thai> quantity so ns to gain the confidence of the public. .A few years' demonstratiOn by •n 
adl'<)uawly ·and efficiently equipped agricultural department will fix the market. value of. s~ch men 
nod will prepare the way for this type of education on a larger SCllle. Econonnc compet1t1on must 
follow later. . . 

(2) Farmer c1a$.,es.-We have held at Lyallpur a number of classes va~ng from the simplest 
type of out-door instruction in. the use of improved implements, to an orgaru~ vernacular ~urse 
.. xwndinl!; OVE'r six months, the syllabus of which will be found at the end of this note. In the .case 
of the farmE'rs cln'!.~E'S these were attended by local zamindars and were consequently of d1rect 
practical utility. This also appliPs to the case of military farm ovei"!II'E'rs ~nt to Lyallpur to IPam thA 
use of English ploughs and reaping runchinPB. Out of 13 students taking the vernacular course, 

*Briefly summarised in the Ceylon Journal of Agriculture for June 1913. 
T 
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2 are now engaged in far~~g. This see~ discouraging at first sight, but it must be remembered 
that the men and the tmmmg they receive are unknown and for the present their value i t 
understoo~. Later on .. with bet~r district org~nil!l~tion we shall be able to provide an outltl~ f~r 
J!len of this type m .P•_1vate serVIce as well as m Government employment on seed farms and sucil 

, bk~. I am ';lf the opmion that th~e vern~cular classes should be extended and should constitute our 
mam educatiOnal ~!fort at the ~unJab Agricultural College for sonie years to come. I have suggested 
a mea!ls of e~ectiv~lY. controllmg. the employment of boys leaving the class by giving district co
operative. <;redit SOCieties and. agricultural banks the privilege of selecting candidates for entrance 
!lnd r~qmrmg _on our part theu guarantee that their nominees shall be actually engaged in farming 
lD th~u own VIllages ~or ~ pe~io~ of at least. a year after their return from the Agricultural College, 
If thi~ can. be. done, 1t Will aid m ,co-operation between such societies and the Agricultural Depart
ment m brm~1ng the results '!f this department's work to the notice of the cultivating classes It 
wol!ld I conBlder, be a so~nd mvestment f_or Government to subsidil!le such students and cove; the 
entue cost of their educatiOn and keep while at Lyallpur. 

(b) To wha_t e$t~nt can the licen:tiat~s of Agricultural Colleges be. given employment 7 
lVhat u thetr market value tn different parts of India and what is the relative ·value 
of these licentiates compared 1cith Unit·ersity graduates with 71ost-graauate train-
ing in Agricultural Science 7 - . . 

1. The main opening at present in this Province is in the Agricultural Service where the proba
tioner starts on a salary of Rs. 40 rising by increments of Rs. 6 to Rs. 100* in the lower grade. 
Thes,e pr'?spec~s are not Bl}fficiently go'!d to attract .sui~able men. .There is a small demand for the 
PunJab bcentiates of agnculture outside the Provmmal Agricultural Service but this demand is 
not su.fficiently ~rent or well known, nor is the pay offered sufficiently high' to have any marked 
~ff.m;t m attractmg students to the College. Here and there are one or two posts carrying a good 
tmtial salary, but these offer no future prospects. lt will be necessary to raise the initial pay and 
improve the prospects of Agricultural Assistants in this Province if we are. to obtain the servic£>s 
of .suitable men. This matter is now receiving the attention of the Punjab D£>partment of Agricul
ture, and proposals are about to be submitted to Government. 

I also recommend .that .an employment bureau be opened by the head of the department, nnd 
that suitable employment be offered to all men trained by us. The existence of such a bureau will 
become known in time and employers requiring assistants will then know where to apply for men. 
This in itself wil), I think, assist in advertising and popularising ~he department, and will moreover 
regulate the suitable employment of our old students. 

The ma1·ke.t .value of the Pu11jab ·licentiates in agriculture.-Though these men -can only be said 
at present to be worth Rs. 40 per mensem as an initial pny since the chief employment open to 
them offers this, I consider they are worth more. Comparing the cost of their traming in time and 
money and the type of work they will be called upon to do, with such other Government employment 
as exists in the Civil, Educational, Medioni nnd Public Works services, I estimate that these licen
tiates should comm!lnce o.n ~- 70 per m~nsem, and should be able to rise ~apidly for the first 12 
years, and thnt dunng this time the selectiOn of men should be carefully carried out. 

A. comparison o/ the v~lue of licentiates of Agriculture with University trained men, tdtO have 
afterwards received post-graduate training in agriculture or one of the scief!ces.-Our experience at 
Lyallpur is in favour of the more highly educated men for such posts as laboratory assistants in 
science and for the posts of assistant directors, who are the first assistants of the Deputy Director in 
his district work and who at present have a good deal of clerical work. The men trained in an 
Agricultural College are, however, superior for the details· of farm manngement and for the super
vision' of work necessitating good technical knowledge. Educationally, however, they are weak and 
do not satisfy us in tlleir powers of applying what they have learnt, and this indicates the necessity 
of raising the entrance standard for the College and lengthening the course of study there, if we are 
to turn out men capable of successfully filling the posts of first ~ade agricultural assistants and of 
assistant directors. I consider that these posts should be recruited only from among the ranks of 
agricultural assistants, who should be sufficiently ,veil educated to bear the increased work and 
responsibilities of promotion. This will, moreover, give us the great advantage of experienced 
technical men in the higher grades of the provincial service. The present difficulty of obtaining 
recruits renders the lengthening of the course nnd the raising of the entrance standard impossibl<> 
unless we can offer higher inducements. It is of prime importance that a sufficient numoor of 
suitable men be recruited annually for the Agricultural Department, and in order to ensure this 
I recommend that five Government scholarships be ¢ven annually on the results of a competitive 
examination; that the subjects of this examination be elementary Chemistry, both Inorganic and 
Organic, elementary Botan:v, including elementar:v Morphology and Anatomy, elementary Physics and 
elementary Applied Mathematics includine: Statics, Hydrostatics and Dynamics, elem£>ntary 
Pure Mnthematics including the binomial theorem, and the theories of indices and logarithms, 
elementary Al!l'iculture; that candidates for this Entrance Scholarship Examination must l>e the 
sons of l1lamindars, either owners or cultivators of the soil. The scholarships shall carry with th£>m 
free tuition for a period of three yenrs and free entrance to the diploma examination, toJZether wi~h 
a maintenance bursary of Rs. 15 per mensem to cover hostel and other expensPs, and employment m 
the Agricultural Department as an Agricultural Assistant on a· pny of Rs. 70 per mensem_ at the 
end of the period : Provided that- • 

(i) the student satisfies the Principal of the College by his regular at~ndance at classes and 
proper progress in his studies; _ 

(ii) that he enters the agricultural service for a period of not less than eight years. 

If he fails in (t), he '!ill be ~ismissed and his .schola~ship c~ncelled, and if he ,leaves the agricultural 
service before the expiry of e~ghii_yeara of service or 18 d_Ism•ssed from the service, he shall refund ~he 
cost of his education, reckonmg 1t at the rate charged 1D fee'-to other student~. Th£>ae scholarslupa 
will guaTantee the regular expansion of the departm':nt ~y nn outturn of five ~1plomatea per ~nnum. 
They will 'automatically raise the standar~ of ed.ucntJon m the. College .and will allow us to d1Rpe!lse 
with a lnrge amount of elementary teachmg wh10h now occupies the time of the staff, thus freemg 
the latter to give more attention to thG detail ~raining of th~ student on the technical aide of each 
subject. This will also dispense with the necessity of lengthemng the course. 

(c) The relations which do or should e3:ist between Agricultural Education and Higher 
· Education on the one hand and Primary Edupation on tlte ot1ter. 

The reports of the board of examiners for the diploma. examination of the Punjab Agric.nlttJral 
College have for the pa.st two years emphnsised the necPssJty. of a oott<>r. elementBry £>dncntJon for 
students entering on a course of scientific agriculture, and attr1bute the fa•l'!lre of the present system 
to turn out men capable of applying what they hnve learnt largely to th1s want of a good sound 

• !;lee page 163 for details. 
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prlmary eclucatlon before entering the College. This defect is the cause of backwardness and cralll-
ming on the part of the student. . 

I anticipate that the attraction offered in better pay and free tuition would enable us to secure 
students who have spent two or three years at the University, and if this can be done we shall be 
able to recmit and train a better type of man for the agricultural service. This is e886ntial if we 
are to open out the higher branches of the service to agricultural assistants. It is doubtful, however, 
if students will spend several years at the University and then abandon the chance of a degree for 
employment on the above lines. 'l'he education they will receive at the Agricultural College should 
be recognised as additional and continuous to that which they will J.l0886SS on entering such a College. 
It should be possible for the best of these students to obtain their University degree as well as their 
diploma of licentiate in agriculture. 1 have indicated above the necessity of the highest type of 
education for training specialists in agriculture and agricultural science. Such training should receive 
the hall murk of a Umversity degree when carried to a successful completion. In the progressive 
couutries throughout the world, agricultural colleges of the best repute are being absorbed by the 
Universities and agricultural education is finding a place in the University syllabus. I see no reason 
why India should be an exeeption. Indeed, the time has come when it is very desirable to emphasise 
the high value of scientific technical knowledge by giving it the dignity of close association with the 
Universities in order to enable it to compete with purely literary education in t}le employment 
market for educated men. · 

At prese11t our regulations demand of candidates for entrance to the vernacular course the 
possession of a simple acquaintance with reading, writing and arithmetic in Urdu (Upper Primary 
School), but these regulations are sufficiently elastic to permit of the admission of any suitable and 
serious students to this course. The University of the Punjab has just added the subject of agriculture 
(a paper ·and a practical examination) to the Matriculation Syllabus (1913). I understand 
that there is a growing demand for courses in nature study in the primary schools as soon as 
trained staff and funds are available. Such courses are eminently suitable for the training of coun
try boys whose whole after-life will be passed in farming, and should equip them for higher training 
afterwards in agriculture either in the short vernacular classes or the higher University course-'-
better than a purely literary schooling. . 

I think the time has come when the Agricultural Department should see how far it can join 
hands with the Education Department in forwarding such courses either by training men or by 
supl?lying inspectors when time and staff permit. This was indeed recommended by the 6th Board of 
Agriculture, which met at Pusa in February 1910, but no steps have yet been taken in this Province. 

(d) The revision of the CurriC'Ulum for the Punjab Agricultural College. 

At present there is a .large amount of time devoted to the teaching of elementary science sub
jects in the Agricultural College at Lyallpur. Such subjects as elementary Chemistry, both organic 
and inorganic, the principles of elementary Botany, elementary Physics and Mathematics can be 
equally well taught by the existing colleges working ·under the Education De)!artment where such 
colleges possess well equipped laboratories as is the case at Government College, Lahore. In teaching 
these subjects in the .Agricultural College we overlap the work of that department and also absorb a 
considers ble amount of time out of an already over-crowded and over-short course. A fair acquaint
ance with the elements of the above subjects before joining the Agricultural College will permit the 
student to devote more time to the technical application of these sciences and to purely agricultural 
-eubjects, and will lighten -the coui'Se for him as well as perniit of a higher standard being reached. 
It will in fact raise the teaching efficiency of the Agricultural College. 

I anticipate that with this raising of the standard of entrance we shall only be able to secure 
sufficient scholars to fill the vacanc.ies in the Agricultural Department in itself. If the diploma cours'e 
is to be continued at Lyallpur, I advise the elimination of such subiects as Physi~t elementary 
Mathematics, elementary Chemistry and Botany from the Syllabus of this College by tne dual. pro
cess of affiliating the College with the University and making a knowledge of these subjects condi
tional for entrance to the course. of L. Ag. in a Similar manner to that adopted. in Medical Colleges.· 

A reference to the time-table of subjects taught in the Agricultural College at the end of the 
note shows that we shall effect a savi11g of some 16 hours now devoted to teaclling elementary Botany 
and 13 hours devoted to elementary Chemistry and 11 hours to Mathematics and Physics in the first 
two years, making a total of 40 hours out of 99. If we recruit a type of student having a fair 
knowledge of the elements of science and we devote in all nine hours a week for two years to eacll of 
the subjects of Chemistry and Botany, we shall not only be able to teach these subjects in a more 
specialised and technical manner but we shall have a "further twenty hours of study per week to 
devote to the special agricultural suhiects. The sng~sted time-table for the 'Punjab Agricultural 
College at the end of the note shows that by the elimmation of these elementary, science classes we 
can raise the time devoted to Agriculture from 31. per cent. to 48 per cent., Entomology from 4 to 6 · 
per cent. and Agriculture Engineering from 1 to 3 per cent. In this manner the general standard 
of the whole of the important subjects taught there will he improved. These proposals are based on 
the past four years' ex_perience and on the recommendations of the board of examiners for the 
diploma of L. Ag., PunJab, who in theii· reports for 1912 and 1913 have particularly noted on the 
poor knowledge of English possessed by the candidates, on their inability to apply their technical 
knowledge, and on the congestion and over-crowding of the examination subjects. 

In addition to these changes in the standard curriculum now being taught in the Punjab Agricul
tural College a want is felt for organised instruction in the science of rural economy, and this is 
particularly needed for di&t.rict officers such as assistant directors and the agricultural assistants 
working with them as well as for agricultural assistants workin~ on the farms of the department. A 
course of this type has been recently started in the Berlin Agncultural College (Landwirtschaftliche 
Hochschule). It consists of instruction extendin~ over two sessions and includes lectures in the fol-
lowing subjects which are supplemented by practical work in the College- _ 

(1) The principles of national and communal administration. 
(2) Rural administration. 
(3) Civil Law. 

: (4) Finance. 
(5) Insurance, social and private. 
(6) Selected chapters of agricultural policy. 
(7) Co-operation in its relations to agricultural organisation and present conditions of agricul

tural co-operation in Germany. 
(8) The use of co-operation in agriculture; its principles, history and different forms. 
(9) The t.echnique of co-operative administration, including the administration of C4l..Opentive 

umons. 
(10) The law of co-operation. 
(11) The principles of commerce, the general principles of commerce and their application to 

rural economy. The principles governing wages, credit and stock exchange operations. 
t 2 
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'l:he stated objec~ of the cour~ .in the ~hove school is to qualify pe1·sons for entrance to the Gt:lrmail, 
~?a~bers of Agriculture or smular bodies, or for emplo!ment in largo ngric!Jitural co-operative asso
CI<l~Ions, etc., and to become the agents and managers of large estates or agncultural technical under· 
takmgs. 

It will be difficult for !luch a college as the Punjab AgricultUt·al College, with its diminishing 
~umber of s~udents economiCally to sul>port a properly quabfied teacher of this science but if there 
IS any practiCal outcome ~f the.suggestiOn of one cent1·~l tr!lining college for India as indicated under 
nJY next. paragraph, the •':~eluSion of a p,rofessor. of th1s science of rur~ economy on the stali of the 
~ollege lB. of the utmost ~mpo1'tance. '~he A~riCulturai.Department m outgrowing its administra
tiOn a_nd .Its c;IevelopJ_Dent 111 not proceedmg uniformally m all its branches. lQ. the Punjab, district 
orgamsa~1on IS ha~dicapped .for Wl!'nt o_f a properly qualified staff. The existing assistant staff have 
no woi·km~ acgu~~;mtance w1~h th!s sm~nce or an3_' of th.e eleven h~anches indicated in the above 
course of mstruct10n ~ow. bemg given m the Berli':l Agricultural H1gh School. Yet tho subject of 
the h~ metho4 of. brmgmg the results of the Agr1c~ltural Depar~ment to the notice of tho culti
vator IS verenmal m the ~geuda '?f the Board o~ Agriculture. It IS acknowledged on all sides that 
co-operation and. co-opei:ative credit offers the brightest prospect for educating and raising the agri
cultur~l masses m. farmmg me_t~od, but no steps are taken to organise this most important branch 
of agriC.ultural sCience by trammg the staff of the department to effectively secure its successful 
accomplishment. 

(e) Standardisation of the diploma of L.A9. for India . 
. ~here 'are many arguments in. favour of standardil;ation of the diploma of L. Ag., but tho 

prmmpa~ one seems to be the exp~ns1ve ~ethod ~f the J?r.e~ent sys.tem of one co!Jege fo~ each province 
trreljpectJve of .local <l;emands. W1th the 1ncreasmg facihties for mte•··commumcation m the country, 
labour of all kinds will tend to How to where there 1s most demand for it. In the course of the last 
four years we have had employed in the Agricultural College at Lyallpur graduates of the Calcutta 
All1~habad, Bombay and ~he Punjab Universities. 'Given a uniform product in the shape of 
tramed men from the Agricultural qol~ege,. over-production in one school will lead to their seeking 
employment further. afield and obta1mng 1t. On the other hand, lack of uniformity will in tho 
present state of India tend to .attract students to those scllools where education is cheapest, and a 
qualification can be most easily obtained. ln the interests of the Indian farmer it is important thut 
the Agricultural Department during its first years of existence should be staffed by thoroughly 
competent men in all branches of this service. ~'or such p1·ovinces as the Punjab, where it is clear 
there exists no employment for the products of higher agricultural education save in the service of 
Government, ·one educational institute for several provinces would suffice for some years to come 
and indeed for many years, for it will be many years before education is so common in India that 
competent scientific agriculturists will have to find employment outside the sen·ices. In my opinion 
the machinery of agricultural education would have been more efficiently run with only one college 
for the whole of India and with research stations and experimental farms in each province. Such 
a college would be capable of training all the higher staff required in the Agricultural Department, 
and the provincial departments would then be free to devote themselves to vernacular education, to 
district work, and to collecting the large amount of information on the crops and conditions of India 
which can never be done by one research station. 'l'his does not-in any way imply the abandonment 
of Pusa as a research institute, but rather the duplication of the _staff there or elsewhere in the 
educational subjects. Duplication of staff will have to be effected in the Provincial colleges if useful 
research work is to he done there in addition to giving a diploma course of instruction, and with a 
limited demand for higher education it will be more economical to make one duplication than several. 
In those provinces where there is already a serious demand for this type of education and the num
h<"r and quality of the licentiates warrants the expense of upkeep, the College might maintain its 
educational side working on exaciJy parallel lines to the Central Training College and with tho 
same syllabus. . 

(/) A Curriculum for Farmers' classes in the Ve1•nacular. 
1 append at the end of this note the syllabus of the six months' vernacular course of instruction· 

in practical agriculture now being given at the Agricultural College at Lyallpur. This course bas 
been modelled on what we consider the required course of instruction for the training of a farm 
sub-overseer. It is entirely practical in its nature and attempts to familiarise the student with 
actual method of improvement which experience has shown to be of value. It demands only the 
most elementary education, and indeed it is sufficiently simple and practical to be of value to an 
absolutely illiterate cultivator. Though I consider the vernacular course of instruction must he of 1 

a provincial or local nature and particularly modelled to suit the requirements of the 11rovinco in 
which it is given, yet a comparison of similar courses given in other colleges and the experience 
gained there will be of great value to all in offering suggestions and widening our outlook. 

(9) Aoricultural Colleoe staff. 
· The agricultural side of the institute has to be entirely staffed by men trained there. If these 
men are eng~ged in teaching, and if th~y are ~ot s_atisfactory iri every. resfOC?t, to use. them f<!r 
teaching work means we shall merely multiply their mistakes. The educnt1ona s1de of agnculture IS 
too extensive for one man to carry it out unaided; a certain amount of the work must be deputed 
to his· staJI. It is necessary therefore to have thoroughly competent m!ln, educated men and men 
with the necessary technics! knowledge and experience on the staff to ass1~ the professor. 

In the teachig of elementary science, the Indian assistants have proved of great .help, and as they 
gain experience can assume greater charge. '!'hey are, however, umformnUy weak 111 the labora~ryl 
and this is probably due to the Universities neglec~ing t:D r~ognise. the importa!l~e of pr~ctJCu 
science as apart from theory and ,(un~il very rec~nt t1mes m th1s pr_ovmcc). emphas1smg th1s .m the 
allocation of marks in the exammat10ns for sc1ence degrees. Ind1an ~1stants are used Ill tho 
Punjab Agril'ultural CollE-ge to_ te~ch such ~ubjects !Ill elem~ntary Chennstry, ~lt:lmentary DotBJ'!Yi 
elementary Physics and Mathematics, Veterinary Smence, Entomology, Surveymg on_d for sp':<l1a 
courses ani! classes in Agriculture, including the vernacular course .for the sons. of zammdar~. 1 hey 
cannot foi' the present be rut in independent charge of such subJects as AgriCulture, Agnculturul 
Chemistry and Agricultura Botany . 

. Re.•ea1·ch.-The same applies to research work. So little !ltten~ion has bPen paid to prn<'tic.ll 
science in Indian education hitherto that there has ~ot been 1n ex1stence !1 clallll of m."n ready io • 
enter the laboratory devoted_ to r~earch wor~. ,UntJ~ very .recently •. even m such a. w1doly tau~~ht 
science as Chemistry, it was Impossible to obtam m this provmce a BC!<>nce graduatE- \\ho o?l l'ntenug 
a laboratory had not to be taught the most elementary. metll(~ds of d<;tad. Accuracy of wo~.k!ng was an 
unknown quantity. This means that rosParch work m InduJ. ro;qmres the closest ~nper\ !s1on b.v the 
head of the laboratory who must overlook eaeh and every. d_eta•! of the wor~ of h1s Inchon st.niT for 
the first few years. This close supervision and lengthy tratmng 1a naturally trk~me .to the s.taiT, ami 
great difficulty is experienced in securing adt>quately educated men. For the llCtPntJfic sN:tJOns ":'en 
of good education must be employed, and the pay and prospects must. he such !'B 1? ntt1 net .h< rn, 
if this class of work is to expand. If they have some knowledge of agnculture, 1t w1ll prove useful, 
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lmt it is not essentlul. There are no Indians in the Science Section who can at present stand aloue 
and can·y out this work unaided. I hnve an M. So. of the Punjab University working on a. Univer
sity reseurch acbolarship in the Chemical Laboratory. He is keen and baa shown considerable abil1ty 
m mnstl•ring the detail of manipulation and in abstracting the Jiterature of the subject he is working 
on. If he can hold on for a few years, he should do well, and it is to be hoped that adequately 
remunerative employment will be found for him later on. 'l'his, however is the great difficulty 
standing in the way of encouraging higher scientific education in India at the present time. There 
is no J•roper outlet for the product at the end of a long and expensive education; they find college 
contemporariee who have spent less in time and money binding more highly paid posts, and the 
scientific spirit is not efficiently alive in this country to secure votaries in the face of this. · 

(/1) The question of forming a Permanent Educntional Committee of the Board of Agriculture 
has boon bofore the Bonrd before. It was recommended by tho Board, but did not receive the appro
val of the Government of India on the grounds that it tended to over-centralisation. I submit that 
the- subject of Agricultural Education is of sufficient importance to merit a permanent place on the 
agenda of the Board of Agriculture, and that centralisation in its higher branches is at present 
desirnble. · · 

(i) Tlte relative expenditure on teaching and resea.rch in ~he Punjab Agricultural College 
as is slwum in Table No. XZII 'at the end of the 1tote. 

These figures are basei on tho estimate submitted by each expert, and have been compil~d each 
year for inclusion in the provincial report of the Department of Public Instruction, · It is a very 
difficult matter to obtain anything like reliable figures in such estimates as these, since a large pro
portion uf the expenditure is necessary for both sections. A fairly accurate estimate, however, can be 
obtnined by reference to the staff (shown in table No. XV). The cost of staff amounts to Rs. 53,923, 
of which Rs. 9,511 is entirely debitable to teaching, Its. 40,152 partly teaching and partly research, 
and Rs. -1.26;) entirely research. The remaining expenses of the College· amounting to Rs. 44,354 is 
the expenditure on European and Indian stores, coal, oil, material for the workshop and the general 
ronning expen$0S of the College and are inseparable for the running of 'tho institute whether aa a 
research station or a teaching college : ~ _ 

. . Rs. < 

Total expenditure on the College in 1912·13 
Coualsta of :-

(1) Stall lor teaching • • 
(2) Stall lor teaching and reseMcb 
(3) Stall lor research 

• 98,277 

• 12,587 
• 41,832 

6,100 

TOrAL POD S:rAJ'P ~ • · 59,619 . 

(4) other cxpenaes ol tho College, maintenance of laboratories, European and Indian 
stores, books, oil, fuel and gas, mat.erial for workshop, etc. • • • • • 88,758 

GRAND TOTAL 98,277 

• ' • 11,739 

Syllabus of ~he Vernacular Course at the Lyallpur College. 
1. There will be a course of practical agriculture given in the vernacular every year for the sons 

'!f ngriculturistlt, who have passed through the upper primary school course. · 
2. Boys between 16 and 20 whose fathers are actual cultivators will be preferred. · 
3. Applications for enrolment should be sent to the Principal of the College by August 1st. 
4. The course will be from October 1st to December 20th and from February 1st_ fo April 30th. 

Further. trninil!g, ~r.P;ecially in the interculture of cc:.tton and maize, will be given during July and 
Au~st if reqmred. · 

5. About 20 boys will be tnklln euch year. 
6. The expenses of the course are :-

(a) Rupaes 16 for the whole cour-se ns boarJing house f2e. 
I b) Rupees 8 or Rs. 10 per ni'ensem for food. 

There nre no other charges. 
7. Six scholarships of Rs. 8 per ~el!sem will b~· given. Other boys will be ~ada to work as 

~abourers on. the farm, so that_ the. trammg m!ly be thoroughly practical, and they will receive an 
mam n~cordtng to. the ~aht~ of thetr work. If possible, a montli or so will be spent at Gurdaspur 
fo1· _study of baram culttvatiOn. ~ 

8. The course·will cover the following matters:-
(1) Soils.-Their composition, suitability for different crops; treatment of different soils. 
(2) Culti1latio~.-Various metho~s, efficiency of hand labour (digging) and bullock labour· 

(ploughmg) compared. Object of ploughing, time of, methods of. 
(3) l·miJlemenb.-D~fferent ki.nds of ploughs, harrows, lfohaga, roller· with special reference to 

the conservatiOn of mmstnre; reapers, fodder cutters, etc . 
. (4) Seed selection. 

(5) Manuring.-Preservation of manures, green manuring. 
(6) Water li/ts . .:..Capacity, cost, efficien('y. · 
(7) Cattle feeding. 
(8) Dairying. 
(9) Ilotanical.-8ampling of seed, purity, germination, cro~ing, types of cotton and wheat. 

• . (10) Entomotooical.-Life history of common pests such as-
. (i) Gram caterpillars: > 

(ii) Boll worms, 
(iii) Grass hoppers, 
(i1l) Sugarcane borer, 

• (v) White ants, 
(1li) Aphis. 

and methods of combatin~ these pests. 
(11) l'eterinm·•t.-The common diseases of animals nod their treatment-tumors and wounds 

in cattle. 
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STATEMENT No. I.- Num~er- of application' for etltry to Ue Punja~ J.gricultur~l Oollege,
Lyallpur. 

EXAIUlfATIO_N PABBBD, 
r I 

Year. No. Oth~ra. (Including 
B.A. orB So. F .A. or F .so. Matrioulation those who appeared 

Examination. at the Matrtouls• 
tion Examination.) 

"' --
191)9 . . . 

~ 
709 8 53 572 81 

1910 :. 92 1 83 9 -. . . . .. . 
.-··r 

1911 • . . . 89 ... 1 ·, 72 16 
~ 

1912. 78 ... 8 3S 
' 

4() 

1!13. . . . . i £0 .. . 1 S3 6 

8'l'ATJIMENT No. II.-Sllowing the occupation of fathers of candidates for admission into tlld 
PunjM Agricult11ral College, Lyaltpur. 

Year. 

Go.VBB.N• 
MBNT' 

SBB.VIOB, 

GOVBB.N•I 
IIKNT . PB.IVATB 

lilBB.VIOB. , SBB.VIOB. 
WITH LAND. 

PBIVATB 
SBB.VIOB 

WITH LAND. 

AGB.IOUL• 
TUB.IBT. 

---c:-:-::'-+----:-
1
---:---::--l--:------.,.-l·-'-'-.--.-l 

~i. 'f ~i,; i_ ~~~. i 1~1· ~8: ~1~· j ~.,~ _ ~o., ., ~S~ ., ~ ~ ~ _ g 
.:sct-4'tii 2 ~ .... ii 2 :.S-..18 2 .tllllo4! k ~tt-4~ t 

.r B-BIUB.S:B. 

~ .,.., ~ ~ 0.., .t, ~ .,.., ~ -~ 0 ~ E-< .,.., P-o 

--------1-- - ----.-·----
1909 . . 
1910' . 
1911 . . 
1912 

1913 . . . 

STATKMENT No. 

85 687 94. 18•46 24. 4'71 3S 6•87 321 63•06 

2s 27·17 6 6'52 u n·95 42 145 &s 

1i> 16·8s , 24 26'94 9 1·11 6 6'74. ~ 89'83 

8 8'65 

-4 5'!2 4 ~2' 4() 51'28 

- 1 2·5 - / 1 7·5 18 4S·o 
,' 

soo
1 

200 applioatioru 
..~ore_ eyt re 

, ll2 oeivenon pro!¥'r 
form, hence their 

89 oooopation oan• 
not be traced. 

78 

40 

III.-Showing caste and'religio'!r~f catzd·i(/ates for admiasion 
Agrict~ltw·al College, L!lallpur. 

i11to tlte Puttja6 

p AB.TIOULAB.B, 

Tobr.l No. of candidates. 1--------------------1 Nomber. Peroontsge. 

'109 

89 • . . 

73. 

40• 

{ 

Hindu. • 
Sikh 

• Muhammadan 
Christian , 

C~W~te and religion. 

1909. 

.. 
396 
136 
172 

s 
N.B.-200 applications reocived late and not on proper form of admission. 

l 
Hindu , , 
Sikh , • 

• Muhammadan 
Christian 

{ 

Binda • 
• Sikh 

14nhammadan 

Hindu 
, ·{ Sikh , , 

' ::'ctnhammadan 

, Sikh • 
{ 

Hinda- ,. 

Muhammadan 

1910. 

1011. 

... 
1912. 

1918. 

. 
"" 

• None of these have joined the College. 

~ 
22 
23 
1 

89 
29 
21 

]0 
J1 
19 

ss·o 
19'1 
2•113 

'7 

50 
28'9 
25 
l'l 
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STA1'EMKST No. IV.~SAowing num~~r of atud;nta on lAc roll of tAc PunjalJ .tlgricultural 
C'ollege, Lyallpur-: 

. 
1009-10 

1010·11 

011-12 

1012·13 
-
--

1013-U 

Year. ·-

. 

. . . . . 
I .. . 

-
. . . . . 

, 

. . . . 
' 

'. . . 
-

. . . . 
-

Number of· 
Number witlj. caste of students in the beginniug of Setiaion. students in the 

end of Sessiou. 

No. 

-r Hindu . 
16 l Muhammadan 

Sikh. . 
Bindu . 

'85 Muhammadan 

Sikh. . 

I Hindu . 
56 Muhammadan 

I 
L Sikh. . 

'{ 
Hindu • 

61. :&luhammadan 

Sikh . . . 
-

r Bindu . 
I 

m-e 1 Muhammadan 

Sikh •. ' . 
I 

• Diploma olass 

Casual st11denta . ' 

' . 
. 
. 
. 
. 

. 

. 

. 

. 

. 

• . 

Carte. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

25 

2 

. 

. 

. 

. 

. 

. 

. 

. . 

. 

. 

. 

. 

\ 

No, 

• ~ 
. 8 

1· . . s 1S 

. . --.; 8 

•. 1\& l . . 
. . • 11 

~ 
81 

. . . 10 
- -. . . 25 1 

I - . . 17 J 49 

. . 14 

. . . 26 

} 
-

. . . 17 S3 

. . . 18 

. . 13 .. . .. 8 

. . . 6 ' 

STA1~MENT N~. V.-SAof!Jing caste, etc., o/Yernam1lar class atuile~ta . 
.. -

CABTB OJ' 'BTUDBNTB, 

::iame of olass. Number of 
RBHABXB, st11denta. 

Hindu. Sikh. Muhammade. .-

Vernao11lar class . . 13 2 · . 5 8 One boy did uot appear in 
the l&.!t examination held 
inMay1913. 

STATEMENT No. VI.-.Detail of scale of pay in tl&e Pupjal/Provinc{al Agricult11ral Senme. 

·No. 

1 
,1 
II 

6 

17 

5 
II 

ll 

II 

II 

1 

Post. 

Assist&Ut Diraotor • , 
Assistant Dirsotor • , 
Agricultural A asistants • • 
ll h0118e allowance • • 
AgriOilltu.ral Assistants • , 
8 bOilSe allowance • , • 
A griOilltllral Aesiatanta • , 
11 bonae allowance • 
Asaiatan' Professor& • • • 
Teaching and Beeearob Assistants • 
II bouse 8J.lowanee • , • , 
Teaebing and Reaearco Aesiatanta • 
2 houae allowance • · , · • • 
Beaearcb Aasiatante • , • 
ll bouse allowance , • 
Beeearcb A aaistants • 
2 bonae allow anoe ~ • 
Demonshetw • • 

Bs, 

800-10-400 
150-10- SOil 
1~200 

@ Bs.15eaoh 
10~140 

@ Bs.lOeach 
40-6-100 

@B.s. 'leach 
J50-J.2.8.0-400 

145-9-285 
@ Bs.15eacb 

79-7-140 
@ Be. 10 each · 
145-9-285 

@ Be.15eacb 
70-7-140 

@BR.lOeach 
75 

} 
} 
} 

} 
} 
} 
J 
f 

Years. 

10 
15 
10 

10 

10 
l!O 
10 

10 

io 
10 

Fixed. 
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Number of 
BWdfllltB WhO . Number iu GoY- Numbe~ who are 

Jla.&aed the ernment employ· In Government a.otna.llJ farming Othorwiee c Diploma Exami· ment in Agri· employment iu orm&aaging Unemployed. 
DllotiOU {Mm onltnNl Depart• othor eapa.cities.

1 
their own employed, Ill 

Ponj&b A~onl~ ment. l&ndi!. • .. Ill 
t.ural .Co ege. Ill 

I ~ --
,, ,, 

16 10 ... 1 8 s 

~ 

I 
STATEMENT No. VUI.-Sllowing present emplO!Jtnent of 'Yer11aclllar Cta~1 8ludenl11 PunjalJ 

A.gr~ct~Uural Coltege, L!Jallpur. · 

Numberof j Number in N'limberin 
. 

" atudente wlao · ·, Government Government Number who are Otherwise Ill 
pa.aeed thMngh I employtllent in empl~{b:ent a.oW&Ily fanning Unempluyed, Ill 

employed. • the vernaonlar · Agrionltnra.l in o. her their own lauds. .. lll 
oabl'B8. I Department. . oopaoj.~ea. . _.i; 

-
.. - --

'IS ... 2 II • 4o li 

.. 

STATEMENT No. IX.-Sllotobtg requuition for 861'1Jice1 of P'!irjalJ .Jgriculeural Ct•llege 
!Jiplomate,, · 

l 

I 0 . I . 
Name of post or z Year. From whom the pnrpoeef~ Pay._ 

I 
RvKAaE& .. offer was received. wliioh required. 

"t: 

·IAIWR-
.. 

Ul 

1 l9U . . . Plantation work . 50-&-100 Reqnired for a period 
uf two yeare in the 

. itllttr.DC8· . 

II 1911 . . . . Mr. H. P. Douglas, Peraoa knowinr agri· Pay not given, 
.Barristar·a. t·L a "• onlture required ; 
.Bareilly. pllrPose not stated • 

8 19111 . . " Sardar Amar Singh, Manager of l.a.nda . Ditto, 
liasim, .Patiala. ' 

' 19111 . . . . Lala Madho :Bam, ... ·Ditto. 
Tahslldar, Patia.la. 

:; 1912 . . . Lala Amrit Lal .. Tutor in Agriculture Ditto. -6 1912 . M. Pa.rtap, Esquire, 
.Ahnorr.. 

M~m~~ger, farm .Be 75 p~r mea• 
sem. 

7 191~ . . . Botr.uioal Forestry Sulervieion of native Be. JOJ £80 a year to £1&0 
and Soienti6o De- 1 onr. with h •. nse aooommo-
partmODt, Ugaada. dAtion and medical 
(Africa). atteadanoe ,wilh free 

quarters. 

8 1912 . . . . Imperial Eoonomio fourth Aasiat&llt . 75-10-125 I 

Botanist, Puaa.. 

9 1913 . .. . . Aitohiaou College, PMfcas~· knowing 80-4.-100 
Lahore.. agrionltnre prefer-

red. . 
10 1913 . . . , Jmperial-Agrlonltnral Seoond Fum Over- G0-8-JeG" 

Resea.rob batitnte, sear. 
Pnra. ' 

11 1918 . . . Ditdriot :s~ard, Am· Superintendent, Ar- 60-75 :By trienoial iaore-
ba.lr.. -. buriouiture. ment of Be. 6 and 

Be. 110 &:rod tnt.nl• 
ling allowance. 

12 1918 . . . . Ji'aridko~ State Soienoo teaohor . '" 
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STATEHENT No. X.-SAowing tlumher of Ao'ilr. allotlecJ to eac! &ul;jecl in one tDeelc in tf,e 
Punjab Agricultural College, Lyallpur • 

.,; 
0 
r::l .. 

'S 
lXI 

Name of _ulaas. f. &' ... .. " ! ·; ·s:: .. .B 0 .a .. 
Ill 0 I> 

Srd tear o1aas . . (a) 9 (b) 8 4 

2nd year ulaaa . . (11) 7 (c) 6 ' 

le' year-olaaa . . (II) 9 (c) 7 . .. 
----- --

Total 25 19 8 

Inuludes (a) 3 hours for lectures. 
·(b)1hour ,. 

,. (c) llhonn ., ., 

j 
Lanit Land b 1. 

:Rf1'1'anue. Surveying. .a ~l' a 
JJ ],~ - Iii q 

... .. ~ 1 ·1 -
lll lecturea lll lectures 3 ... 
only deli· only deli-
vereJ in vered· in 
autumn autumn 
~rm. term. • 

. -... ... , . .. ... 
----- -

... ... I 4 1 

N.B.-Total of 99 hours per week or average of 33 hours per week for each ~· 

! 

~ :a· 
cl .. a .. .2 0 

~ .. 
i & q :a ---

(11) 13 HO .. . 
(11) 12' ... --

(c) 6 4 (11) 7 

31 ~,----: -

STATEliEST No. XI.-Suggestetl time-table for the Punjab Agricultural College, h!JaUpur • 

.;, ·i:, 0 
r::l r::l - ·S Iii. 

·m 
~ 'a! .; 

Name of ulaas. E t> laud Revenue •. laud Surveying. _Btio .. 
... cl ~ -;.9 ~ .. 

" " ·; ·s:: a o:il 0 

~ .. 0 'S::"' i .. ... I ... 
..,~:~ .a 0 r::l 

Ill 0 I> Iii q q . I- -----. 
Srd ye..r . . . . . .. . ... ... ... -· . .. 3 so 
lind year . . . . . . 9 9 3 24 lectures in all during the year. 3 ... 9 

let year . . . . . . 9 9 3 ... .. . 3 - 9 
I---

&I - ---~ Total . 1_8 18 ... ... 6 8 

N.B.-These ligures give appro:rlmate peroentage of time devuted to each 1111bjeot in the course. 
Agriculture 4.8 per Dl!llt. 
Agrioultural Cbelniatr;r • 18 ,. 

, Botan7 • 18 • 
""" Veterinary Soienoa 6 , 

Land :Revenue and ~urveying 1 ,. 
Entomologr -. 6 ,. 
Agricultural Engineering , 8 ., 

Total • 100 

STAT.Kli:ENT No. XH.-Comparision of time deooteil to eac! su6fecl in tll.e cnurse now given at 
tAe Punja_h Agricultural CoUege, compareii- tDitll. the propoaecl alteration&. 

Subject. l'ieaent ooune. l'zopoaed ooune. 

A.,rionlture . . . . . .. . . . 81 per cent. 4.8 per oent. 

Cbemietr;r, inuluding Agrioul'oral Chemietry • . . . . 19 .. 18 D 

:Botany, inclnding Agricultural Botany . . . . . 25 .. 18 .. 
Veterinar;r SoieDoa . . . . . . •. . . . 8 • II • 
l'hyaica . . . . . . . .. . . . ' . 7 .. "' 
Mathemetica . . . . . . . . . ' .. ... 
Entomolou . . . . . . ,, ' • 6 .. 
Agrlooltoral Engineering . . . . ' . . 1 .. s . .. 
Land Be,.eune and Land Surveying . . . . . 1 • 1 .. 

Total . . 100 100 
·, 

1' 
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STAT.JutENT No. XIII.-Skowif'g tota~ ezpenilitrfte incurred dr~ring tile pad jit•e !JCar&. 
-

. A.LLOTTBD, l'BBCBNT.6.GB, 

Year. Totnl ex-
REXABKB, penditure. 

Researoh. Eduoation. Research. I.duoatiun • . . 
- j ' 

Rs. Be. Bs. Rs. 

1908-09 . . . . 60,022 College not opened. -
' . 

1909·10 . . 95,2:1.0 U,MS (a) 80,892 15'1 84.'9 

-
-- . 

1910.11 . 90!564. 20,3,1,3 (a) 70,221 22'5 n·s -

. . 

-
1.311-12 . 92,517 20,250 (a) 72,267 . 22'0. 'iS·O College t111'1l0d ont eiwht 

- graduates i.u 1911-1.2. 

I .. 
< 

i912·13 . 98,277 20,453 (a) '17,824. 20'8 73'2 College turned ont eight 
graduates in 1912-lS. 

--- .. 

(a) Includes pay of whole establishment. 
N B.-This statement of expenditu-re excludes the coat of buildings. 

STATEJIIKN'r No, XIY.-SkDwing ilzCOtJle oftlte Punjab Agricultural College, Lyallpur. 

Yea.t. Amount. BE11.6.BB.B. 

na. 
897 

19011-10 764. 

1910-11 .•• . 8,818 

1911-12 •. • . 8,290 

~1213 • . • 11,'138 

1913-14 (oatilllatoll} , .. ' . . . 1:.1,700 
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STAn:MEN'l' No. XV.-SAowing atafl engaged in leacAing and resear~!J in t!Je · PunjalJ .4ori· 
cultural Colleg_e, Lyallpur, oa ld OctolJer 1918. • 

~ ~ - ; 
a i· m 

d Subject. Edncatiou. S Edncatiouohand S lleaeuoh. S 
~ 2!, :reeear • !, !, 
~ ~- ~ ~ 
~ If "" - "' --1--------'------------'--~---~-----------~~~-~--------41~ 
-~~-----~ ____ , _______ s ______ I~---'---I·------5-------I--6--~-----7------J--8-~ 

1 Cbemisti'J' 

I 

Bb. Je.ge.t Singh, 
as.istant Profeaaor 
of Chemistry. 

Mnllllmme.d Nasir, 
Lecture Table As· 
sistant. -~ 

lfahbub AU, Labore.• 
tor:y aiten~ant. 

N ara.ia Din, Labo:ra
tor;y at~ndant. 

Demonsire.tor, va.
oe.nt. 

Toie.l 

ll Agrioulture • Bh. ~amk Singh, 
AsSistant Prof
sor uf Agriculture. 

8 Dotau:r . 

-

Sandhi Sbe.b, llln· 
kaddam. 

Total 

L. Jai Cl1and, Ae-
sistant Professor 
of Botany, · 

-

Rs. A. •· 

175 0 0 Mr. J. .H. Jlarnee, 
Agr ioultvral 
Chemist, Punjab. -

46 0 0 a Peons at Bs. 'l each 

19 0 0 1 Cbowkidar at Rs. 7 

12 0 0 

245 0 0 

:Rs. 

800 Mr. D. K. Ambekar, 
Beaearoh A.saist
ant. 

i4 Bh, Arjan Singh, 
Research A asist
ant. 

7 Mr. Barkat AU, 
Researoh Assist

. ant, 

821 

One Research As· 
sistant, vacant. 

1 e.ge.t Bam, Labore.· 
tur:y attendant. 

Fazal Que.dir, Labo· 
rator:y attendant. 

187 8 0 Mr. W. :Roberts, 650 
Professor of Agri· • 
culture. 

19 0 0 ll Peons at Be. 7 each 14 

M. Mukbtar Nabi, 84 

li06 8 0 

Teaching and Re-
searoh Assistant.· 

150 0 0 llrlr. D. Milne, Eeouo-
' mic Botanist. 

A. Yuaaf Ali, 'l'eaoh· 
ing and Rilsearoh 
Assistant. 

- Rawe.l Chand, Labora-
tor:y attendant. 

Sant Bam. Labo:ra-. t;or;y attendant • 

2 Peons at Be. 7 each -
lllrle.li at Bs. 25 

1 Under-Mali at 
Be. JO. 

1 Teaohin.r and Be-
search Assistant, 
vacant. 

.. 

--·-:---
150 0 0 

-
748 

750 Zabir-nd-din. Mn· 
kaddam. 

84 

18 

12 

141 

25 

10 

-... 

---
908 

-

Bs. 

77 

77 

77 

10 

13 

llM 

19 

--
19 

N. B.-Tho farm staff noder the Professors of Agriculture and Bota.n:r are not shown in tbia statement. 
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STATEMENT No. XV-cot&tinuetl. 

m ~ i l .. . 
m ll 

· Education and i 
~ Subject. Eduoation. a a Besearob. a 

=t t reaea.roh. Iii t -;; '· Po Po Po ·a . 
~ ~ ~ : ... .. 

"' I'll "" "" llQ 

I -·- 1 ll . 3 • 5 6 7 8 9 -
lts. Ra. :B.a. -

2 Entomology • ... ... L. Madan Mohan tal, 1'75 Muhammad Ali. 16 Asoistant Professor Mukadda.m. 
of Entomology. 

\ 
I . Dalip Cba.nd, Labora- 10 ... 

' 
tory attendant. 

One Teaobing and 
Resea.roh Assistant, 

... Ram Chand, rea.rer 
and setter. 

18 

vaoant • . 
6 Field men at 48 . -- :Ra.lllea.ob. 1-. Total 185 . ·- 811 -. --

5 Veterinary lll. lllubamm~d Ali! 30 
S~ence. dnlla.,. Veterinary 

Assistant. ---- -
Total . 30 . 

... ' 6 Physics and. VJ!oCUoD~ . . . . .. 
Mathe• - . 
ma.tics, 

.. 

. . 
"';· Land Survey-

in g. 
Ft. llluilk :Raj Yearly 25 . 

-

' 
I 

8 Land Revenue lllr. Salisbury, LO.S. Sanction 
for an 

honorarium 
of Bs.l~ 

perannu 
applied for • 

• -
. 

9 Agrioultural 
Engineering. 

Vacant . . . ... 

- ---·--
' 

10 General . Principal, Punjab 
Agricultural 
·College. 

. 100 

L. Ram. Lal Head 80 
Clerk. 

L. Ka.sbi Ram, 47 

' Aooountaut. 

L. Dee :Raj, Record· 85 
I keeper. 

)II. Abdul . Ghani, " Store-keeper. . 
' M. HUBBain. .lli, Lib· ss-

raria.n. 

L. Gopi ChW1d, 22 
Typist. 

I 
L. Dev Raj, Typist 20 

- ft. Mohan Lal, 20 
Diarist and DUB-
l>atciher, 
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Sr.a.TEMBNT No. XV-concludetl. 
.. 

~ ' Ei ]1 5! 
-i 

J!:daoation and 
§I 2 

~ Education, s s Beaearch, 5:i Subject. .. :re-roh, Iii 

~ 
& p, 

;~ 
~ rt Ill 

cZ Pot Poe· . p; - sj-9 1 a s ~ li 6 7 

. --
Ba • Ba. Ba. Ba. 

I 

!0 ... ... ~r: Jloatan Khan, 24 ... 
'Maaeam and Bar-(0,.. 
barium Keeper. • cld. .. 

One peon . 7 

One cbaukidai- • 7 

One tent-pitcher ~ 7 -
One sweeper. . . 7 

Three sweepers . at 18 
Ba. 6 each. .. . 

One bhiahti . . 'Z 
- 1----

- Total 
. 

380 . 
1-

' 
Worbho_p. . Pt. Chanda 

' Head lfiatri, 
Lai. 6t 

H. llerkatulla, Fitter. 40 --~ • ' H. Nabi Jinx, Car- M 
. penter, 

If, Snltan 'Muhammad, 84 
Engine Driver, ' 

H. Sawaya Bam, M .. Fitter Jllaoksmith, ~ -
GhnlamBaaul, Gssma.n 12 

Hakim Din, Hammer- 20 
man. 

One Chaukidar , . 7 
\ . 

- Two coolies at B&. 9 18 '·. ! 

each. ·- ~:::' ~-. 
~ ----\ t· .• - I 

" Total. ? '$3' .... .....: '\- J.---:·· 
t.,- ' .... :(; - ·. 'ir-· -------~ _ _.,..--... ..,.._ . 1-- ''!.- ' . /'-- ' . _.....,-- .;-· 

Boad ciiid Gartkn , 
Btajf, -· -

~ 

Balla Singh, 'Mali :n ~ . 
Two under-'Malia at 20 

Ba.10eaoh. 

1-
Total . 41 -- {+· 

'Boarding H011111. . - I 

Superintendent . 25 

llearer • . . 8 -
Bhiahti . . 7 . 
Two sweepers at 12 

Ba.6eaoh. . .-

One ehaukidar . 7 ' 

i 
~ 

---
Total ~ 59 ... 684 

~ r----
Ga .. t.troToT.U. - I 9,511 ... j4o,t52 . .. 4,260 58,928 
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APPENDIX-E. 

(3) 

Subject IX.-Note on the proposed alterations in the 
cours_e at the Agricultural College, Coimbatore. 

(D. T. CHADwxcx, M.A., I.c.s~. DIREcTOR op AGRICULTURE, MAnus.) 

The present course extends over three years and is based on the recommendations p11BS9d at the 
Conference at Pusa in 1906: The laboratories, especially the chemical laboratories, are arranged 
to accommodate 20 st,ndents 1D each year; and consequently, the number admitted in each vear has, 
as a ~ule, been restricted to 20. The first batch of students entered at Coimbatore in 1908 The -
followmg table shows the number of applications, etc.:- • 

Number Numbe.- or tbose - of appil· who ultimately 
Year. Number estioua admitted. obtained tbe BJUWUtS. 

lot admla· diploma or are otUl 
aion.. attbeOoUege. 

1008 . . 8t 18 u 
} Pa.ooed ont after tbree yearo' conrse. 1909 llS u. 10 

llllO . HG 1!0 IS 
1911 . .101 18° II In lllrd class. • Excluding tbe two atudento aeleete d bJ D. p. 1 • 
!IllS . M 1!0 16 Ill lind class, 

t Excluding two 1tudento for apl!elal conme. 
-

11118 . . 80 l1»t llO In Jst class • 

Until 1913, selection from applicants for admission wall made by the Principal on a consideration 
~:- . -

(i) The educational qualifications of the candidate. 
(ii) The status of the applicant's family. 

Preference was, as a rule, given to those from whose antecedents it appeared probable that 
they already were directly connected with agriculture. 

" (iii) The Districts from which they came. 

: As there is only one agricultural college in the Presidency and there is work to be done in 
eve9' dis~rict _it was inadvisa~le to fill the Uollege -!'~ways wi~h boys from only a few districts. ~s
pecially 1s th1s the case as 1D Madras there are four mam vernacular languages all possessing 
entirely distinct alphabets, etc. In 1913 the boys were selected after a short preunnuary exammat1on. 

2. The majority of the successful diplomates have joined the Agricultural Department and as 
far as can be Judged in the short time they have been in it, promise very well. .But ' 

(i) It has boon necessary to refuse admission to the majority of applicants; 
(ii) there has been heaVY wastage from amongst those selected .. 

3. Although the large majority of the students ultimately B.ccept Government service, either in 
Madras or in one of the .Native !States, there are a few who have returned to their land or estates. 
\' 1ewed from a purely JJepartmental point the work of the Agricultural ])apartment is being retarded 
by the slow rate of• recrwtment. · 

4. 'fhe course at present- is·th~ same for everyone and most of the instruction in Agriculture 
takes place in the last ;rear'' ~xpen.ence has sh?'!n that many_of ~he students find the _science whioh 
tney meet in the first ~wo-year.s difficult. lnabllity to cope w1th 1t has formed the ch1ef reason for 
wastage. :I"he diftico.\1ies w~ch arise·"h!ough having to deal with classes .composed of boys of ~meven 
intelligence are al80 expenenced. It, IS doubtful whether those who WJBh to return to the1r own 
estates need to be put through the futl science course as now arranged. in the departmental staff 
above the status of the trained maistry there is room for three types of men :-

(a) The man with full practical training a~d some scientific knowledge who would do for the 
· work in the districts-pushing recognised improvements. 

(b) The man fully trained practically but also possessed of better scientific and general attain
ments capable of managing farms and carrying out, under direction, experimental work 
thereon and of controlling the former class of men. The best of these would, it is hoped, 
ultimately rise to Gazetted posts. 

(c) Assistants in the Science Sections. . These have at times to go into the districts and it is 
desirable, generally speaking, that they should always have go~e through an agricultural 
course though at times science graduates from the Univers1ty may be preterred. If 
teachers in Agriculture are required later in '!'raining t;;choola, etc., tlley would be drawn 
from Class (b). _. 

5. At present, an attempt ia made to turn these three types of men out of the same mould. 

From · 
{i} a- recognition of the needlessness of putting everyone through the same course, 
(ii) a desire to meet more fully the numbers of applicants, and 
(iii) a desire to obtain more generally intelligent classes for instruction in the sciences, nod 
·(it~) a perusal of reports on Agricultural Education in countries other than England, 

the scheme which has boon detailed below was worked out. 
6 Briefty it proposes to divide the full course in two.' of which the first two ye_ars will. be devoted 

to ag~iculture both on the farm and in the lecture room and the last t!o years w1ll be gJVen mnmly 
to the seiencea connected with agriculture. Where the lectures fit m. the first two Y<'!lrB some 
of them will be given by the officers of the Science Section~, but the. sgncultural !lsprot w11l be t_he 

owi; that will be insis«-d upon and there will be little Jlract1cal exp_ern~ental wor~ m _the l~boratorJOB 
~y the students in tbe first two years. A much more complete acw~t1fic course 1~ g1ven 1n the 3rd 
and 4th years. Boya up to some 40 or 50 could be taken for the first two yea111 course and those 
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sucooBiiful in the examination at the end thereof would be given a certificate. Those who obtained 
this certificato and who 

(a) entored the College originally with higher general educational qualifications (which it is 
hoped may be fixed by the help of the Educational Department) and 

(b) those who not possessing these qul},lifications originally yet succeeded in passing, at the 
end of their first two years, an examination in English, .Arithmetio and one or two 
general papers of sufticient diJiiculty to justify their proceeding for the advanced course 
(here again it is hoped the Educational Department would help us) would be free to 
proceed for the 3rd and 4th year coursea up to their diploma. · 

7. If this scheme were accepted the departmental staff would require regrading .. 
8. The commencement of the College year at Caimbatore (June) coincides with that of the local 

Agricultural year. The lectures in the first year will be arranged to follow the practical work on 
the farm which will follow the seasons. Thus lectures on manures will be given by the chemical staff 
during the period of manuring the fields, on soils during the first period .of preliminary cultivation. 
In the firat year practical work on the farm will occupy every·morning in one fortnight and every 
afternoon in the next. In the second year the boys will cultivate their own plots and be split up into 
sootions for training in rotation in the dairy, in Veterinary and Carpentry work, control of c;il
ongines, etc., in cattle-feeding and seed-store, in Botanic garden (grafting, budding, horticulture) 
and special field work, e.g., use of special implements. . · 

9. In the 3rd and 4th years, Agriculture will only occupy about one day a week. 
10. A draft curriculum is appended. 
11. Dy this arrangement it is hoped 

(a) that the College will prove of greater general utility. 
(b) that those who come chielly for practical training will obtain it_ without hampering the 

students who are taking an advanced course. . 
(c) thai the final science classes will be of a higher level in intelligence than at present and 

will progress more rapidly. • 

Syllabus frn first year, viz.,' Agricultvre. 
Throughout the year in one fortnight there will be field classes and practical work on the farm ui 

the morning, in the next fortnight this practical work will take place in the afternoon. 
•The lectures will be arranged as follows:....,. 

Tlmo. 

lind pe;:lod# . 

Srdporlod . 
Uhperlod . 

6th period . 
Gth period . 
7thparlod 

Work whl•h will 
&hen be In progress 

on &he farm. 

llaoares and manor· 
lng . . 

Seed and sowing . 
Wel!dlng and after 

cnltivaUoa • . 

Haneatlng 

Threshing . 
Storing and market-

log •• . . 
Tor.u. . 

Nnmb•roi 
lectnrea 

possible 
dar in!! 

&his per10 d. 

zo 

10 

43 

20 

20 

16 

t---:-=---1 
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Dl.stribntlon or lectares and oftlcer giving .&he lectlires. 

LBorvBBS 
TheAgricoltorlst : dealing wi&h soil moistare in the soU, tillage, ploogbs, · 

harrows, rollers, etc. • • • • • • • • • 11 
Tbe ChemiSt who will deal with soils, etc. • • •. ' 
The Entomologist • • • • • • • • • S 
Too Botanis~ • • • • • > • • • • o 
The Mycologis~ • • • • • • • • • • S 
Too Educational omcer who will deal with -English and Arithmetic [If 

necessary for any) • • • • • • • • • 8 
The Agri"'!itaris~ : l!'arm yard manare, storing, etc., sreen·manorine 

and fertll.sers • • • • • • • ·• . • • 8 
The Chemist • • • • • • • • 8 
Tho Botanist • • • • • • • • • • • 4. 
The Ed~c:atio~ O.mcer :. Englis_h and ~thmetic where necessary. t 
~l: =..:t.\~: ~ ~sowmg,~o~,etc. • : • • 5 
The Mycologist • • • • • • • • • • · ~ 
The A~cultnri_st : transplantaling, weeding, boring, Irrigation, etc., 

~=jl~~· ro~tlo118:. ~~· ~t~ : > : -: : 

1! 
The Edncational omcer {!hysical ~ography .. ~ • • • 6 

m.eosnrstion • • • • • • D 
The Agrlcultarist : Harveste, wriooa crops and harvesting implement., 

eeed...,lection • • • •• • • • • . • 
The Botanist • . . • • • • • •· "' • • • 

8 
2 

12 
7 

• 10 
s 
Cl 

The Edncationel 'Omcer, Field survey • • • • • 
Too Agricultarist : Threshing various crops and preparing produce 
The Educational O.mcer : Snrvey class work (takes time) • • 
The Botanist • • • • • • • • • 
The Agricultarist : Sta~, storing, l!'arm Machinery • • 

The Engineering Assistant, Building material and coostructioa • . • D 

• Several o.mcera will come ln. 

In the 5;000nd year agr!cnlture a~ain:-work on the fal'II1 will only be undertaken ~n alternate da~ 
a~d then Will ~argely conSlst ?f cult1vat!on by .~e st~dents of thei! own plots. Qn other days they 
~nll b~ O!J spec1al wor~ for whi!Jh they Will be diVIded mto four sect10ns. One section will be engaged 
m dauymg, another m vetennary work and manual work, another on cattle food and seedstore 
and another in the Botanical gardens and special farm work. ' 

Manual labour conJtotes instruction in carpentry, control of oil engines, etc. 
Speci.al Fa!ID work means use of particular imprements, e.g., diso plough. After a fortnight 

each sect1on Will move on one .. The 170 lectures will all relate directly to agriculture but will be 
divided approximately as followa:-

Azrleuiturlst an_d Voterlnarfaa-deallng with the care and sirknOSII of animals, the aalry, brudlng, 
• ho11Sln1J anunaJa. etc. • • • • • • • • • • • • u 
. Cbemio~;<~eaHng ~th t'>e dairy and foedlna of an1maJa • • ; • • • • • 7 

The amcnlt1lfl5t on apecla.) eropa 10 _ ;n• Botanist on special cropa • • • • . • 1 a 
• l'be Myrol~t on the more Important dise&§es of crops • 10 

The Entomoi?~Jist on the more important pesta of crops • 10 
The Envlneenn!J Assistant on sorveyhog • • zo 
GenersllocturM on forestA,tbelr object etc. reate, etc. 20 
To~m~ (2 of a fortnight) ' ' 13 
Holidays • • • ,• 15 

·170 

· J'hird ond Fou~h Ye~r&.-The ~ursa i.s that prescribed in tha first two years in the p;esent 
curnculum bu~ the t1me given to Agriculture will be reduced and will then be mainly revisional and 
ns the bo_ys wlll ha~e been especially selected it is hoped ·that further and more rapid progr- wiiJ 
be made m these SCiences than has hitherto been possible. • . _ . 
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Al•t•ENDIX-.E. 

(4) 

Subject · !~.-Statement showi~g the present position of 
the Teach1ng work a.t the Sa.bour Agricultural College, 

(E. J. WoonnousE, M.A. F.L.S., DIP; IN AGRI., PRINciPAL, AGRICULTURAL CoLLEGE 
SAJJOUR.) . ,, 

h 1. Governmen~ policy 1!Jith. 'regard .to the Oollege.-The policy of the Government with regard to 
t e Co~le~~ was lau~. ~ow~ m a resolut10~ No. ~70 of February .1910 in which the following sentence 
occurs .. - The trai~mg m ~he College IS not mtended to proVIde an avenue to the Provincial and 
Subor~ma~ Executive. SerVIces and that Government will not recognise the agricultural degree aa 
a qualifica~1011 for .appomtment to those services or for the managership of an estate under the Court 
of Wards. . It will be seen t~erefor~ that the Colle~e was intended to train those who wished to 
Dtake up agncultur.e as a paYing busmess, and was mtended solely for a training ground for the 

apartment's staff. · 

.· 2. A~mission of students into Diploma Oourse.-In selecting students for admission into the 
first seSSlO;D of the College care was taken by Mr. Dobbs to im'press on each candidate that Govern
ment serVIce. was not guar~n~ed to S;Dccessful students. Since then, this policy has been continued 
and all applicants for adnuss10n are mformed that Government service is not guaranteed to passed 
students of the Co~ege, but they are. expected to make use of their knowledge in farming or in the 
manage~ent of pnvate estate~. The fig~res for adm~ssion give a good indication of the relative 
populanty; of Government serVIce and private enterpnse. In 1910 there were 550 applications for 
20 vacancies, bu~ these were. reduced .to 190 when it was understood that there were no prospects of 
employment outside the Agncultural Department. Eventually 24 students were admitted of whom 

. two were wards of Government.. In 1912, 39 applications were received for vacancies and 12 students 
!lntered theCollege. In 191~, .31 applic11tions were received for 40 vacancies and 6 students, includ
mg two. scholars, eventu.ally Jomed, of "!~'hom two students and one scholar have since left. A large 
proportion o.f the applicants only desire Government service, and on being informed that such 
employment IS not-guaranteed to passed students they immediately find that family or other reasons 
prevent them from attending the College. 

3. Reasons fo.,. the failure of the College to attract studrnb.-The figures for admissions show 
c)early that the College has steadily decreased in popularity since it has been realised that it is not 
li:kely to be an ~venue to Government servi~e. 'l'he absence of an;r 4emand for agricultural educa
tion can be ascnbed to numerous causes. Fust as regards the artificial demand caused by appoint
ments in Government service:-

' 

(1) The diploma given by the College is of no value as a qualification for service outside the 
Agricultural Department; in 1910 the applications were reduced from 550 to 190 when 

· this was made known. 
(2) No statement has ever been madS" as to the number and pay of the appointmentAhat are 

likely to fall vacant in the cadre of the Agricultural Departments of the Provinces 
concerned, so that there is no encouragement for prospective candidates for such posts 
to attend the College. 

In the absence of any definite proposals for appointments in Government service the guardians 
of prospective students must naturally consider very carefully the prospects of employment which 
are likely to result from the three. years spent in obtaining the diploma. Such prospects of employ
ment can only be of two kinds: (i) private service under landholders as land-stewards or farm 
managers, or (ii) farming. - , 

A few applications for men to fill posts of land-stewards have been received and such 11pplicntions 
always lay stress on the fact that experienced practical men are required. It is not likely that the 
demand for this class of men will increase until passed students of the College have proved their 
mettle. The fact that Government refuaes to employ them in khasmahals and estates under the 
Court of Wards does not tend to encourage other landholders to do so. 

In coming to the question of the possibilities of farming as a profitable occupatio~ for th!J ~du~a
ted middle classes, we hav!l. reached the. cru:-: of the problem. I have talked oye_r this question wtth 
many people competent to Judge regardmg It and the general ooncensus of opmion would .appear to 
be that under the conditions brought about by the permanent settleme~t it would be extremely 
difficult for a man to become a tenant farmer on a large scale, and a zammdnry manager or ownPr 
would not be able to make adequate profits from the -cultivation of hi~ scattered. khns lands. It 
must also be borne in mind that a farmer who had undergone an expensive education would expect 
t<1 be able to realise su.fliciently large profits to enable him to maintain a position hE>fitting his edtl
cation. To do this he would require considerable capital and it is ext~emely. improbn~Je that this 
will be available in the case of a young man of the class under conside_ration. Agau~, ~pto th.e 
present, a sufficiently large body of fact has not been co!.!ected.to prove either that capttahst agn
culture can be made to pay or to show what system of agnculture should be employed. 

4. Defects in the education provided.-It m)ly be assumed that the first essential to any scheme 
of scientific or technical education is a sufficient groundwork of fact. It appears, bowl'ver •. that 
this principle was lost sight of, when it was decided to open the Sabour Agricultural Cf?llege 1!Ith·•.ut 
adequate preliminary investigation with the local a~iculture and t~e methods of .Improvmp;. 1t. 
This mistake has been accentuated by the fact that In Bengal and Bihar th!iJ expent,nent Btat10ns 
have been multiplied without an adequate complement of Expert Officers .bem~ p~ovtded .to work 
them effidently. The result has been that there has been no large body of lllformatton .av1ulable on 
whi~h to found a course of instruction, and there have been no s~ccessful dem11nstrattons. such as 
would encourage the cultivating classes to attend the College to learn Improved methods of agrtculturo. 

The next essential in technical instruction is a really Espert Instructor. In the caae of an 
Instructor in technical agriculture a man would be required with . a, thorough knowl!•dge of ~ocBl 
conditions round the College and a general knowledge of the con~ltiona t_hroup:hout the provmce 
It is also important that during the elaboration of '!- C?Urse of ~nstrucbon, there sh?uld be ~o 
alteration in the staff, as such alterations prevent ~ntmUJty of policy and any Jlrolit hemp; dPrtv~d 
from any mistakes made. At Sabour these reqmrementa have. nevAr yet b"'en _securPd. ThrM 
Officen have been in charge of the agricultural work since the opeD!ng of t~e College m 1~10. It 1~111 also happened that each of these Officers baa disagreed to some estent with the educational po tcf 
pursued by his predecessor. . 
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Remedi~IJ IJUf1!1Uftd.-With a view to remedying theBt defects it hae been suggested that the 
European District Staff should be largely increaaed, that It qualified and experienced Agriculturist 
be obtained who would be likely !'o continue in charge .of the College work. at Sa~ur fo! som~ time 
to come. The following alteratJons were suggested 1n the courses of Instruction gJven 1n the 
College:- "'-

(1) In the fii'Bt place recruits can be provided to fill vacancies in the ecientific eections ao•J 
to meet any private demand by offering post-graduate courees in such 81lbjecte ae Agri
cultural Chemistry, Plant-breeding, Horticulture and Fruit Farming, Economic Ento
mology. Only a very limited number of .students in any one eubject would be tsken 
yearly, but they would work directly under the eye of the head of the section in Jus 
research laboratory. Only students with a sound grounding in ecience with particular 
reference to the subject concerned would be admitted. The course would probably be 
complete in one year. 

(2) The eecond courae would be a technical couree in agri,!)ulture1 including horticulture, for 
the benefit of would-be farmers, land-stewards, etc. Very little .science would be tsught 

. and that would be taught on nature study lines. The duration of the course would be 
reduced to two years if possible; it would probably have to be given· in Engliab on 
account of the number of languages spoken in the provinces concerned, but a ve[nacular 
courae of the kind would probably prove more attractive. Students who paSB through 
this course should make useful farm managers and land-stewards and ·abould be suitable 
for aU the general work of the Department. 

It will be seen that the above scheme would avoid the waete of time involved in the teaching 
nf an excessive amount of pnre science in order to remedy the defects in the elementsry educati;>n 
of the students, and the reduction in length of the courae would enable liB to deal with a larger number 
of students. 

(3) Besides these two courses there would be a series of abort technical courses for the- benefit· 
of cultivators. These courses would either last for some time, e.g., the present bhadm 
and rabi courae, _and so would enable the cultivators to see any im_Proved toohnical 
methods in use during that season, or they would deal with special subJects, e.g., dairy
ing, eri silk or lac cultivation, UBe of Rajah plough, horticulture, etc. If neceBBary, 
InstructOrs may also be sent out from Sabour to give certain of these abort courses 
elsewhere. 

The above account of the present poSition of the education work at Sabour is summarised from 
a statement of the case submitted to the Director of Agriculture in July 1913. 

A Committee meeting -w discuss the reorganisation of the College work was subsequently held 
nt Ranchi in Septemb~.>r 1913, at which were present the Secretary to the Government in the 
Uevenue Department, certain Members of the Patna University Comlnission and the following 
officers representing the Agricultural Department, Mr. Milne, Mr. Dobbs and myself. At this 
meeting the Agricultural Officers expressed the view that the .College at Sabour abould be closed 
until such time as local and scientific investigation and demonstration abould have created a demand 
for technical and agricultural instruction. They did not think it econolnical to keep the College 
npen for the purpose of training subordinates for the Department alone as the small atsff likely to 
be required at present could probabl~be better obtained from existing Colleges and_ trained by the-
Officers concerned. - . · . 

In case, however, it was ·decided to UBe the College as a training College for the anbord~te 
staff of the Department the Committee recommended that ten students abould be adlnitted ~rly 
for the next few years, five appointments in the Department being guaranteed yearly. -By the end 
of this period the investigation work of the Department might have advanced sufficiently to have 
created a genuine economic demand for a practical course of instruction: The Comlnittee also 
considered that the initial rate of pav of 'the subordinates should be raised from Rs. 40 to Rs. sO 
per mensem and the Entrance atsndard abould be raiaed to the I. Sc. atsndard; in admitting -Can
didates preference shonld be given to- the sons of agriculturists, and in case they were not forth
coming it might be ad,·isable to assist them through their school course by means of scholarships. 
The above proposals for the training of the scientific staff and for short demonstration couraes' 
were approved, and the question of the most suitsble Diploma course was held over until after the 
forthcoming meeting of the Board of Agriculture. It was not considered "advisable to affiliate the 
College to tha Patna University. 
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APPENDIX-F. 

,Subject X.-Note on Dairying in India.. 

(S. MILLIGAN, M.A., B.Sc., AND C. M. HuTCliiNSON, B.A.). 

The ·follo!ing note h~ been prepared with a view to providing a basis for discussion l>y the 
Bo.a~d of Agnculture. It 18 the result l!f tours made by the authors in the course of which t ica.l 
d~trles, both un?er Eurl!pean and. Indian ~anagement, were visited.. The letters received Yfrom 
Directors of _Agncultu~e .m t~e var1ous .ProVI~ces and. Native States in which the local treatments 
of the _quest1on ?f danymg 1s dealt w1th, Wl~b vary~ng degrees of fullness, would form valuable 
app~n?ices to ~h1~ no~. T~e _!1;eneral conclusiOn arnved at may be said to be that the present 
cond1t1on of da1rymg m .India IS thoroughly bad, but that, although this is largely due to autoch
tbono~s '!auses, much m~ght '?a done by Government to improve it. Suggested lines of action aro\ 
made m the note,-for diSCUBSlon by the Board, 

· Tho main recommendations we desire to lay before the Board for consideration are :-

_ {1) Tb!l necessity of early steps being taken by Government to secure the best milking animals 
m the country. 

{2) That t~e inv;estij1:ation· of the inheritance of the importsnt dairy characters of. oows by 
crossmg With 1mported bulls be undertaken by the agricultural Department. 

(3) We r~ognise that the improvement of ~h!l Dairy .Products of the country will be mainly 
ach1eved .through -the _agency of Mum01pal bod1es and Co-operative Societies and that 
step~ ~hould .be taken to, study the Bacteriological aspects .9f Dairying under Indian 
conditions at P~sa. 

I.-Supply of Dg,iry Products. 

Dai1·y Animals.-In spite of cheap fodder and food grains, cheap labour, and the absence of 
sa nita~ regulations; the. prices of Dairy Produce are at least as high ~n .India as they are within 
a f~w m1l~s of London. Th1s ~act can be wh~llY. acoounted for by the poor m1lkmg qualities of the Indian 
Da~ry a~nmals, an~ the Da.lry Industry, if It may be so called, suff~rs .more from the insufficiency 
of Its milk producmg machinery than from any other cause. There 1s little authenticated informa
tion on actual milk yields in this country, but all authorities are agreed that the average of even 
the best breeds of cows does not exceed 2,400 lbs. per lactation period, and that of buffaloes 3 600. 
What the general average_ of the sum total of the cows and buffaloes in the oountry is, may be' left 
to the imagination. It is sufficiently apparent that Dairying in India is in an unhealthy state, 
adll.. that there is little hope of its improvement until something has been done to improve the 
mimhtg capacity of the cattle. . 

lmpromment of Milkina Qualities,.:._It is fairly obvious that an increase in the milk yield ,of a 
dairy animal represents approximately a similar increase of. revenue, the additional feeding neces
sary to support the increased yield being a small percentage of the total. Where butter making 
is the main objective a high percentage of butter fat is desirable and Indian dairy animals are in 
general ..strong on this point. For milk supplies the principal consideration is quantity, provided 
the percentage of butter fat does not fall below a reasonable amount. According to the experience 

• of people who are in the habit of buying large numbers of dairy cows and buffaloes it is becoming 
increasingly difficult to obtain good milking animals. Although it is unlikely that within recent 
years the general milking capacity of cows bas deteriorated from natural causes, there is little doubt 
but that the town dairies are producing a serious drain on the best milking cattle in the country. ' 
The perc;entage of good milkers amongst Indian cattle is so small that this may in the end bring 
about serious results. The question of the preservation by Government agency of the best milking 
cows in the country is therefore an urgent one. In addition it is imjlortant that steps should" be 
taken at an early date to improve the milking capacity of at least the cows and if possible the 
buffaloes, br,selection. or crossing. 

The main objection to selective improvement is the length of time which must necessarily elapse 
before results can be obtained. The utter absence of pedigree and the oonsequent difficulty of obtain
ing sires for use in the herds makes the question one of the greatest difficulty. For example the 
Pusa herd of the Sahiwal cows has been in existence for over 8 years. The cows were carefully 
selected and fresh blood bas been introduced annually, Out of nearly 200 cows which bo.ve been in 
milk during that period we have only bad three really good milkers. We have not as yet succeeded 
in breeding one first class milking animal. The Department of Military Dairies bad ransacked 
the Punjab for good Sal!_iwal cows and their proportion of good milkers is somewhat similar. It is 
therefore apparent that improvement through selection will be •a long and difficult task and it 
seems certamly worthwhile to carry out crossing experiments with imported sires from p:ood dairy 
breeds. The Military Dairies have already shown the way through the introduction of Ayrshire 
blood into their milkiit" herds and have so far as they have gone, been quite successful. A scientific 
!ltndv of the inheritance of the important characters of dairy cattle by Qj.ossing mil~bt lead to 
vallial>le results. This could ~e undertsken at Pusa with a certain amou:'(& of help by the Pro-

. vincial Agricultural Departments in the way of using imported or half-bred bulls on those farma 
\ where milking herds are kept. 

~ 
. Zllilk supplies /Of' the cities.-This subject bas received considerable attention from the Muni

!lipalities of some of the large towns in Indi!l';· Owing to the perishable character of milk and tho 
nbsen~ of sterilizing plant the cities draw their supplies from cows keJ?t inside and 11: few miles 

~- outside municipal boundaries. This fact, added to the comparative inefficiency of the da1ry ammals 
a, milk prOdi/COrs, bas the effect of keeping prices for pure Dl~lk at 1\ high lot:el. Jt is .do~b.tfu} 
w.'\Pther pure (\oW's milk is ever obtained at a lower rate than 5 seers to the rupel! m the large mt1es.: 
mille. sold at lowet> rates is almost invariably watered. It is also doubtful, owmg to .the ec-onom1c 
con~tions under which it is produced whether pure milk can be sold at an apprec1ably cheaper 
rate.\ . . . 

' , l1~!tfrol of the mJlk aupply in towns.-Although ~he milk tra~le app~ars to be in." deplor~l•le 
conllJtiof\ the present arrangements cannot be unduly mterfered watb \lntd nn alternat1ve orgamr.a-

\ 
'·· 
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tion for the supj>ly of milk baa been built up.. It. thus ~eema desirable ~ introduce health~ .~mp~ 
tition from outs1de whore the cost of pr~uction 18 cona1der.ably less. W1~~ reason'!-b.Je faCJ1it1es m 
the way of transport, it is possible that th1s could be a.ccomp.lished. The Military Da1r1ea have shown 
that milk, after pasteurizing, can stand a 14 hours ra1lway Journey acrOSIJ one of the hottest parts of 
India. · 

The questrcm of adulteration of milk does not come wit~in the scope of this note: ~t is,_ how
ever, worth considering whether the demand for chen~ milk .and ~herefore watered milk by :the 
poorer classes could not be met by a supply of pasteurized skim milk from the country, the bye-
product of I:;hee or butter factories. ' 

The most important milk product is Ghee or darified butter w~ich is manufactured :f;hrougho~t 
India. Being thoroughly sterilized in the process of manufac~ure 1t keeps for long pertoda ~~;nd 1s · 
thus much more suitable than butter for a hot country. It 1s largely pr~duced from the milk of 
buffaloes. The process of preparation is well known and need not be described here. 

Commercial ghee is mqch adulterated with fats and oils and it is difficult to obtain pure ghee 
in large towns. . · · 

Butter is of course largely ma~e througho~t India being :the first stage in the. manufacture of 
~hoe. Although the main commer01al product 1s .g~ee, there 1s nevertheless a considerable demand 
tor butter owing probably to the difficulty of obtammg pure ghee. 
• Tinned butter is now largely produced in Gujerat (Bombay Presidency). In spite of the 
absence of a ready market for the separa~d milk the trade in tin1>;ed butter has develop_ed consid.er
ably and the product is used all over Ind1a, Burma and the Strait Settlements. The mtroduct1on 
of the cream separator some year_s ago h_as had a great deal to do with. the development of this' 
industry. The cream is separated m the vJllafes and sent to large centres like BoiD;bay and Ahmeda
bad where the butter is made and tinned. n the case of Bombay, the cream npens on the way 
and is ready for churning. 'Yhen it arrives at its 4estination. Th;e whole pr!>OOss is car~ied out .under 
the most insanitary comht10~s. Still ~he trade. ts firnJly estabh~.ed and 1ts succe~. 1s ~ test1m«?ny 
to the value of an efficie~ p1ece_.of dauy machmery where conditiOns demand rap1d1ty m handling 
the produce. , 

The use of the separator in ghee and butter making would probably ·prove of advantage owing 
to the great superiority of separated over skim milk. -

11.-Methods of Handling. 

From the Bacteriological standpoint, the treatment of milk may be considered from three points 
of view:-

(i) The presence of organisms causing deterioration in quality; 
(ii) The presence of pathogenic organisms; 
(iii) The presence of organisms causing deterioration of milk products such as Dream and 

butter. . 

The importance of securing, s9 far as possible, the absence of such deleterious organisms ·does 
not require emphasis here, but it is worth while to point out that no advance can be made in dairy
ing in this country until the absolute n~essity of proper dairy technique has been realised by those 
engaged in this pursuit. This is all the more so in view of the fact that the average air tempera
tures in India approximate much more closely than those in Europe to the optimum for multiplication 
and physiological activity of such bacteria as occur in, and produce harmful results to, milK and its 
consumers. Numerous and frequently repeated experiments in Europe and .America have demon
strated clearly one important and fundamental fact,_ namely that the success of various processes ot 
sterilization or semi-sterilization, such as Pasteurizing, both in increasing th.!l keeping properties of 
the milk and in ridding it of pathogenic organisms, depends ahnost entirely upon-the original bac
terial content of the milk when brought into the Dairy fgr treatment; this original content itself 
depends upon the method of milking and the conditions ubder which it is carried out, and further 
upon the methods of handling the milk in transit to the dairy. These conditions in Europe are 
strictly regulated b;r careful dairy-men in response to the public demand for :pure milk and to 
Government or Mumcipal regulations enforced by local ins:pectors. In India there 1s no such demand 
from the Indian consumers nor legal compulsion to back 1t, if. it existed. Only the European com
munity requires or d-emands pure milk and in the numerous localities where no dairy under Euro
pean supervision exists, the milk is boiled by the consumer to ensure the destruction of the dele-

~ terious organisms which may be assumed to be present .. 
Attempts have been made in some towns, such ·as Calcutta, to obtain better conditions for 

drawing the milk from the cow; in this city municipal milking sheds were erected and the gowalas 
invited to use them free of charge, but the attempt was a failure, principally owing to 'the unwilling
ness of the latter to put themselves to the inconvenience of bringing their cows to the sheds. 
Nothing but legal compulsion is likely to overcome this difficulty, and a further one arises involving 
the necessity of paying·for the cost of supervision, always high in India if effective, and at the same 
time of meeting the demand fo1· cheap milk. Not only do the numbers of bacteria eventually found 
in milk after passing through the dairy depend largely upon the conditions of milking, during 
which operation the milk is exposed to infection from particles- of dust, manure, dried urine and 
other sources, but the eventual composition of the bacterial complex will be largely determined by 
the character of the infection taking place at this period, any large number of organisms of one 
species gaining entry at this time, obtaining an advantageous start resulting in their eventual pre
domin~nce. The quality of the milk both with regard to its keeping power and snitability for con
sumptiOn, or production of cream and butter, thus depends very largely upon the conditions under 
which it is drawn, and therefore the first step towards improvement must be in this direction. It 
seems hopeless to pursuade the Indian cowkeeper to milk his own cows. under sanitary conditions; 
the Indian consumer makes no demand for milk which is pure either in regard to absence of dele
terious organisms or to freedom from adulteration with water, and in the absence of such demand 
no unnecessary trou.~le will be taken to avoid either contamination or the profits resulting from 
adulteration. Only in towns where public feeling is created by an enlightened minority and given 
expression to by municipal action, is it possible to make use of preventive measures to ensure the 
provision of milk of better quality, and even then such attempts may be frustrated by the refusal of 
the cowkeepers to B';lbmit ~control, as in the case of Calcu.tta .. He~e Gover1>;ment in~rvention seems 
called for, but the 1mmed1ate danger appears to be a poss1ble rlse·m the..,pr1ce of milk and a reduc
tion in t~e supply. In many localities especiallv in and around large ~wns, the profits from the 
~ale o~ m1lk are small and depe!Jd largeiy upon ai'i.ulteration; were municipal supervision introduced, 
mvolv1.ng not on~y t~e e:~_tpend1ture !Jf. more time and. trouble on the part of th_e cowkeeper, but 
a poss1l~le reductwn m h1s opportumtuJS for adulteratiOn, many of the latter might give up milk 
product1'!n. altogether: The remedy for ~his seems to be the introdu_cti~n of better milking breeds, _ 
the provJsJon of grazmg grounds and wmter fodder, and the orgamsat10n of collection and trans 
P<?rt .. There can. be no dou?t. thl!t. in time the gradual interac~ion of demand by the enlightened 
mmonty an~ act10n by mummpl!'ht1es and local Governments, wdt create a public feeling in favour 
of better milk and gradually ra1se the standard of popular demand. Then dairies run by Indian 

2 
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propril'tors wiU wa1_1t. to know how to produce pure milk and good butter, and it will he necessary to 
provide the information; at pre68J!t we are dependl'nt upon European experience, which, as in 
many other C8866 connected with Agricultural operations, requires vl'ry serious modifications to 
enable it to be of practical utility under Indian conditions. It may be repeated here that tem
perature plays a moat important part in the development and physiological actions of bacteria, and 
aa the question of milk condition and kl'l'ping po1\·er depends il.lmoat entirely upon bacterial action 
it is obvious that a thorough knowledge of the bacteriology of milk under Indian conditions is neoo&
&ary for successful work in dairying in this country, •·here air temp~ratures during most of the year 
approximate to the optimum for bacterial action and development. High class dair{ing in Indta ia 
mostly carrioo on under conditions which demand the supply of large quantities o milk and milk 
products, but do not afford opportunities for original work on bacteriology by those in charge of 
such establishments. It is more than probable that the high temperatures obtaining in the plains of 
India affect the complicated bacterial reaction!! taking place in milk in such a way aa to introduce 
serious differences between them and similar changes at the lower temperatures of Europe; it is 
possible that investigation might ahow that methods which are best ia temperate climates may be 
modified with advantage or even superseded by very different ones, in India. 

Such investigation would naturally be included in the work of the Agricultural Department; 
whether the time has arrived for ita inception is a question to be docided in relation to the mont 
practical problems now under consideration. 

So far ·as manufacture of butter is concerned, enquiry both in Bombay and Bengal indicates 
that the consumption of this milk product is largely limited to the Europl:'an community, and 
althongh large quantitil'a are made in Bombay mostly from cream imported by rail from the 
Ahmedabad and tiurat districts, this is distributed over India for European use, ·or elso exported to 
other coruttries such as E. Africa, Burma and the Straits. Butter is not likely to displace Ghee au. 
an article of consumption by Indians, for varioUJl reaaons, one of which is the inherl'nt keeping 
capacity of the latter due to the prolonged high temperature incidental to its manufacture, another 
scarcely inferior in importance, being the possibility of adjusting its market price to the require
ments of various grades of purchasers, by means of adulteration with such substances as sessmum 
oil, coconut oil and animal fat; in addition to these two reasons a third exists in the prejudice 
against butter as an article manufactured under conditions which may. have brought it under the 
barr of religion or caste. It appears, however, that there is a growing demand for butter amongst 
Indians not for consumption as such, but to be used for the manufacture of ghee; this is referred to 
in the note by Mr. Joahi on ghee manufacture. It is also interesting to note, as an instance, of the 
possibility of extending the use of dairy products in India, that the Khasias, whose Mongolian pro
clivities preclude the use of cow. milk as such, purchase condensed milk of European manufacture 
for feeding their infants and children. 

The application of bacteriological research to the manufacture both of butter and ghee in this 
country would take the form first of general enquiry as to the best methods of securing the absence 
of deleterious organisms, ·as in the case of milk itself, and more specially, the isolation and culture 
of such or~anisma as are most suitable for the "ripening " of cream. Such cultures are known 88 
" Starters ' and are in universal use in European ·and American dairies, the quality of butter 
depending upon their purity and snitability in tha same way as that of beer does upon properly 
&elected yeasts. In India the use of starters imported from Europe has not been a succeaa, even in 
dairies under EuropP.an supervision, fartly owing to the difficulty of avoiding contamination, and 
partly, no doubt to the unsuitability o the imported strains to Indian conditions. 

From the point of view of the European consumer, therefore, it is probable that butter making 
in India miglit profit by research work on bacteriological lines. It is also possible that improve
ments in the making of ghee might result from such work, but the latter dl'pends so much more, as 
a commercial article, upon t>areful blending with adultennts, that it would probably be a waste of 
time to deal with its manufacture from this point of view. 

Sterilizatitm of Milk.-This process in the ~arious dairies visiW is carried ·out entirely on lines 
elaborated in Europe or America, and it is assumed that the organisms present in milk are similar in 
India to those found in the fonner continents, and can be controlled or eliminated by similar treat
ment. This is a large assumption and savours of empiricism in dealing with an industry 1\"hich owes 
its success in Europe entirely to scientific invl'Stil!;ation on bacteriological lines. As an instance of 

- the use of what appears to the writer a method highly unsuitable for use in India may be cited the 
apparatns for cooling during the process of Paateurization, in which the milk is spread in a thin 
layer completely e~posed .to t!te air; we"! it des~ red to reinfect the ~ilk with the greatest numiH;r 
of air-borne bacterta posstble m a g~ven ttme, th1s method would admtrably serve the purpoae. It IB 
also customary to assume, as has been already jlOinted out, that the standard technique of steriliza
tion as practised in European Dairies is the best possible for India. It is necessary, however,. to _ 
remember that this technique does ·not aim as a rule at the complete removal of all micro-organisms 
but ·endeavours- to exterminate the directly pathogenic species, such 88 th~ of tuberculosis and 
typhoid and to keep down the number. of the others so that at the c:ompar_attvely l!lw temp_er:ature 
to which the milk is reduced after heatmg toese latter tpay not multtply w1th suffiment r&{ltdtty to 
produce harmful resul!-s. Such ~ method of treat~ent dl'pends almost .entirely .u.pon startUlg wit-h 
comparatively cll'an mtlk, and .~mg able ~fter h!'atmg to k~p the parttnlly sterth~_products at. a 
temperat~re at which the suiVJymg orgamsms wt!l not ~ulttply_ raptdly. Such condtttons are. eastly 
obtained m Europe, but ver:y ddli.cult to procure m Indta, and 1t would seem necessary to rl'vtse the 
•·hole technique of sterilizatiOn in this co•~ntry witb a view to modifying it in accordance with local 
conditions. ' _ · _ 

It would also be necessary to include an enquiry into the conditions under wltich toxic bodil'll 
are formed in milk by bacterial action before sterdization, 1\·hich opt'ration, a}though i~ may prevent 
further formation of such substances, d0l'8 not rl'move or destroy them. It 1s a questton to be con
sidered by the Board "·hether such enquiry would come into the province of the Agricultural 
Department or be more propf'rly relegated to that of medicine. 
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APPENDIX-G. 

(1) -

Sabject Xli.-Note on the Fruit Trade of the North-West 
Frontier Province. 

(W. ROBERTSON BROWN.) 

The following remarks are based on the results of experiments . conducted at t~e Peshawar 
.Agricultural Station where there are 40 acres of peaches, plums, apncots, grapes, qumces, pome
granates, figs, pears, oranges, limes, eto. Mangoes and other less hardy fruits which readily suffer 
from frost are not grown. 

Cultivation. 
l'lantinu.-Young treesJ set out with substantinl soil balls, gain great advantage over trees of 

equal age which are plantea without earth attached to their roots. 
December and January are the best months in which to plant deciduous fruit trees. _Orange" 

and trees which are green during the cold season, transplant most successfully in February. 
Irriuation.-Where basin, ring, or. furrow irrigation is. practised, the bo~tol!ls c;>f the furrows 

crack and soil moisture escapes excessively. In the early life of an orchard, urtgat10n on the Hat 
is mo~e satisfactory, if the How of water is confined to strips of land down the-lines of the trees, and 
the surface of the soil is afterwards cultivated by the Planet Junior Hand Hoe. The land which 
is not occupied by the roots of the trees may be oovered by a low growing leguminous crop, such as 
" moth" (Phaseolus aoonitifolius). In mature orchards the cover .crop may be grown over the 
entire area, and irrigation confined to strips of land suitable to the spread of the trees. · 

.Although it is undoubtedly true that orchards wltich are irriga~d by wells and streams yield 
the best crops, excellent results are obtained at Tarnab by the careful use of canal water, and it is. 
probable that the general unthriftiness of' canal irrigated orchards is caused by the use of excessnn~ 
quantities of water. · . · 

Inter-cultivation.-Where ploughing is possible in an orchard, the country plough seems to be 
as suitable as. an;y steel implement, and light digging is more economical than ploughing in an prohard 
of developed bush or half standard trees. -· . 

. The Single Wh~e.l Planet Junior Hand Hoe is efficient and economical in cultivating an orchard 
whJCh has not a trailing cover crop. - - _ . -

lntercrop8.-In the early life of an orchard, low· growing vegetables are suitable intercrops 
where there is a convenient market for the produce On land which is diRtant from a market, gram 
or barley or masur may be grown in Winter, and "moth" most efficiently shields the land in. 
Summer. · -- . · . _ 

Green Manuring.-" Moth" as an orchard cover-erop yields excellent results when it is d·ug into 
the soil in November, and it is advisable to lot the lud· lie fallow during the four succeeding 
months. On average orchard land, fruit trees are greatly benefited by generous mulchings of decaying 
vegetable matter and burned refuse. ,-

Pruning.-Although peaches, plums, and apricots are much, improved by judicious pruning, it 
is not possible to do the work economicall_y on extensivs plantations, as skilled labour is rarely 
available in India and the season during whiCh pruning is possible is short. Removing the branches 
which crowd the hearts of the trees and loppmg a few of the lower branches which threaten to 
sweep the groliDd are generally as much pruning as can be profitably carried out. , . · · · 

Insect pests.-Peach and plwn orchards, however, thoroughly cultivated, are- subject to the 
attacks of green fiy, and the trees must be sprayed to preserve them in health. The "knapsack" 
and the "bucket" sprayers are effective in small gardens, and orchards of more than 4 acres extent 

-require larger sprayers. · ·.' · 
White .Ants ('fermites) kiiJ'·or 'injure as many as 5 per cent. of the trees in many peach and 

plum orchards, and although incinerator dust and wood-ashes are used with moderate success in 
checking the pests, a really effective method of meeting their attacks has not been found. 

A practical method of dealing with the grapevine leap hopper (Typhlocyba comes. Say.) would 
be appreciated by grape growers. -

. lJisea.ses.-GuD!ming (Cladosporium epiphyllum) on peaches, plums and apricots is the most 
serious disease wh1ch affects the orchards of the North-West Frontier Province, and attacks are 
encouraged by fruit dealers, who strip leaves from the trees for p~cking the fruits. • 

Windbreaks.-Bamboos, large sour limes., or loquats are useful orchard windbreaks buirshrubs 
or small trees are of little avail when dust storms sweep over the land during the fruiting season 
A fe'! lines of pigeon pea (Cajanus indicus) planted throughout the orchard, shelter young orang~ 
ancl lime plants and encourage them to grow freely. 

. Propagation. 
L9cal Varieties.-:-Occasional trees are found in the old orchards of India which produce distinctly 

superior fruits, an~-!!1~e of the varieties which have been discovered in the North-West Frontier 
Province are equal11i _.-;:.round merit to the imported kinds. . -

lmpo1'ted Fruit T;t~~"·-The stocks which are used for fl'uit trt'es in Europe and America ~re not 
always suitable foster parents under Indian condition, and it is therefore advisable to plant imported 
trees in the nursery for the production of buds or grafts, which may be inserted on the stocks which 
are suitable to the District. Disease which may appear on the imported trees is more readily observed 
in the nursery than in the orchard. .: 

Imported nrieties of fruits, like agricultural crops gcnt'rally, are not successful until they are 
acclimatized, although it is sometimes possible to hasten acclimatization by budding or graftirrg. 

Stocks.-:Experin!ent!l in the USf!S of various stocks promi~f! valur.ble results at Tarnab, and 
plant.s are bemg studted 1n the nursenes and orchards. The followmg are some of the trials which are 
nt'w m progress :-

1. Peach, c.n plum and peach. 
2. Plum, on plum and peach. 
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:t. Apricot, on peach, plum and apricot. 
4. Pear, on wild pear, quince, and cultivated pear. 
5. Orange, on large sour lime, small sour lime, citron and pummello. 
6. Grape vine, on various hardy grapes. 
7. Apple, on country apple, English paradise and French paradise. 

In each of the above it is also desired to ascertain whether budding or grafting gives the best 
result, and which of ~e numerous met_hods of gra~ting and budding are most satisfactory.· It is 
thought that some chmce European fruits may be mduced t{) bear freely when their behaviour on 
stocks in India is better understood. 
· - The following are a few of the conclusions arrived at in trials of stocks at Tarna.b, where the 
soil is chiefly deep san~ loam :-

1. The 'small sour lime produces the most vigorous Malta ora~ge-trees. 
2. The " sweet li!fe " is the best stock for the loose-skinned Mingtara orange. 
8. The plum is unsuitable for the peach. 
4. The seedling peach is the best stock for the peach. 
5. The plum is unthrifty on its own roots, or on the country plum (Prunus cerasifera), but 1t 

is vigorous and bears ~arly on the seedling peach. · 
6. The pear on Pyrus Pashia_ does not yield early. 
7. The quince promises to be a. suitable stock for the pear. 
8. The apricot does well in the valleys when it; is budded on the seedlin~ peach, and on the 

foot hills it is most profitable when grafted on ilia seedling wild apncot. 

There must be great store of knowledge in India on the questions of fruit stocks, and the 
subject is' woriliy of systematic study. -

Nurseries.-Indian nurseries almost invariably 'consist of small, irregular, and weedy plots, and 
the young fruit trees which are sent out by nurserymen are poorly grown. · 

The European method of layiug out, cultivating, and planting nurseries is followed at Tarnab 
and Haripur, cuttings, stocks and seedlings being set out in long openly spaced, straight lines, 
which are intercultivated and weeded cheaply and rapidly by the Planet Junior Hand Hoe. Men 
are being trained to take up nursery work on the lines practised at 'farnab. 

Distribution.-Pending demonstration of the market value of the varieties of fr~its which are 
grown at Tarnab, nursery stocks have been distributed in the North-West Frontier Province, free 
of all cost1 but it is hoped that men will soon take up the nursery business and relieve the Agricul-
tural Stations of distribution work. ' 

• 

Marketing. 

Fruit picking.-Light step ladders are us!3ful aids .in picking a small proportion of the fruita 
on bush or half standard trees, but bare-foot ·n~mble Indian boys safely gather .the bulk of the crops 
without the aid of ladders. -

Fruit room.-The greater part of the fruit crop of the North-West Frontier Province is picked 
at early dawn and packed before the heat of day sets in, and this practice is convenient and suitable 
in small gardens. A fruit room is rarely necessary, even in a very large orchard, as selected fruits 
which are to be E.ent by rail are promptly conveyed to the cities and packed by the dealers. Fruit 
rooms are liable to become dirty 8Ild they are not infrequently used as lumber-rooms. 

Grotcers' Returns.-The sum of Rs. 800 was offered for the crop of 2 acres of 3 years old peaches on 
the Peshawar Agricultural Station in the year 1913, but the average price per acre of peaches in the 
district is at present Rs. 200, and this sum leaves a fair margin of profit to the fruit growers. In 
the first and second years of the life of a peach orchard, the intercrop should almost meet the cost 
of planting and cultivation, and treatment during the succeeding years consists of the annual digging, 
and the thinning of the branches and the fruits, with periodical weeding and irrigation. Apricots, 
plums, grapes, pears, quinces, and several other fruits are as profitable as peaches. 

DeaZers' Returns.-The following figures present the value of p~ches in the Peshawar market, 
based on the results of the trials conducted at the ·Agricultural Station during the past year. 

When set out at 20' x 20' apart, a.n acre of land carries 108 trees, each of which is estimated to 
carry one and a half maunds of peaches' from the fourth to the tenth year of its life inclusive. The 
fruits of first quality average 6 ounces in weight . 

. Value of the Crop of an acre of peaches in Peshawar F'ruit ltlarket. 

6' maunda of 1st quality peaches (11,808 fruits) @ 2 pice per fruit 
6' maunds of 2nd quality peaches @ 1 pice per fruit • 
64 maunda of Srd quality fruits @ Ba. 2 per maund • 

Tor.u. 

JI,B. j, l'. 

869 0 0 

1S' 8 0 
108 0 0 

661 s- 0 

The above is a moderate estimate of the value of a crop of the Tarnab vl)fr \ies of peaches which 
have been selected for propagation. Each tree carried over 2 maunds of L . .od peaches in ita third 
vear of orchard life, and the officers' messes of the North-West Frontier Province gladly paid 
he. 0-1-0 per peach, while Re. 0-2-0 were freely offered by the clubs and messes of distant stations. 
No part of the cro,p was sold at less than Rs. 4 per maund. 

Packing.-In the North-West Frontier Province a useful trade in high class fruits is J>romised, 
but the profits of the fruit growers JJ!Ust chiefly depend .on \h.e larger trade in c_heap fruits. The 
Peshawar fruit dealers have good busmess acumen, and If theu methods of packmg are not good, 
it may be in a measure becaus~ it does not pay to pack more .expe~sively. They deal in foreign 
fruits, and good methods of packmg are constantly brought to their notiCe. 

Fruits which are sellt by growers for sale in distant stations must frequently remain unsold on 
fruit"'stalls for some days, and on this account it must always be necessary in India to pack fruita 
for the trade when they are distinctly unripe and to leave a con.sid~rable JJ!argin to the dealor1 to 

· meet the losses which are frequently caused bl' dama,~te to the fruits lD transit. 
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Various types of bases and baakets were triecJ at Tarnab 4~g t!te past 8eason an.d many 
hundreds of dozens of peacbe11 nod plums were aent by road and rail to distant parta of India. The 
conclusions arrived at are as follows:~--

1. Tbe Jocallf made "pilchi ., (Tama~:a: dioica Ro:a:b.) baskets which are used by fruit dealers 
are aoJtable for the ~~:eneral frmt trade. 

2. "Arhar" (Cajanna indicna) baaketa, to carry 5 seers, are anitable for the private fruit 
k~· -

S. Quetta non-returnable boxes are uaefnl for special consignments of fruita. 
4.- Wood-wool, when made from silver fir (Abiee Webbiana), ia. economical and efficient packiug 

materinl for all fruita. ' · 
5. Very few fruita are bruised in baskets when wood-wool is skilfully used. 

- ·4 . 

The following statements give the comparative cost of pei!Ches packed in bo:a:ea anct' baskets:-·_ 

• 
For tlae Trade. 

In Btulcet. 

(1) I pllthl bulreta al Be. 11-Z.O estb • .. 
_so tn qu1117 ,...~at two pee eacb 

CarriaP oil bulrl1tol tnlita from l'etollawar to C.lc:utta at Br. 1-1-0 per left bulre& • 
hclallg, papU. wood-wool, tte.., at Be. o-a-o per IJII2Jre& • 

:as. £.. •• 

0 4 0 
z 8 0 
z z 0 
0 8 0 ---

(2} One Qnttta IIOJloteturllllble bolt • 

H Jd qualit7 Peadlm aU p~ estb • 
CarJia&e from Pesllawu 1o Caleatta • 

PatldD8 

In Bot!?. 

• 

6 4 0 

2 0 0 
3 0 0 

• 3 3 0 
0 1 0 

TOY.U:. .840 

When the value of the 16 erlra peaches which the bo:a: carries ia deducted, the two baskets still 
yield Rs. 2-8-0 more than the box to the Calcutta dealer. Eighty peaches at Rs-~ 54-0 are better 
value than ninet7-six peaches at Rs. ~- - ·· 

For Private Trade. , 

(I) One5-bulet 
J 8 1st qull&7 peadls at Re. 11-1-G ....ta 
Carriage from Pe!bawar to «:a!tntta • 
PatJdpg, paper, etc. 

(2) One QP-tta enote 
20 pacbsat Be. 11-l-G aocll 
Carriage from Peellawar to Calentla 
Potty~,. 

• I 

. Ba. A.. •• 

0 1 8 
• J ll. 0 

0 8 .. 
0 1 8" 

Tor..u. • 1 13 8 

.7' • 0 9 0 

·• 1 ' 0 
0 8 8 
0 0 8 

Tor..u. • ll 8 O· 

Eigh~ peaches @ Re. 1-13-6 are better value··ihan twenty peaches at Rs. 2-6-0. 
Tbe large non-returnable bo~ cannot be used to carey frui~ without the punneta, while the 

baskets on.the other hand, are swtable for the conveyance of all kinds of fruita and besides serving 
many usefnl general purposes, they can be nested and returned when a number ~ collected. 

B&sket making ia a naefnJ local indnatry around Peshawar, and the snpply of pilchi is Unlimited. 
There are several objections to the nae .of " san fibre" in fruit packing. and chief among th~ 

are the. (1) high cost~, (2) .~attractivl! appearance, (3) distinctly unpleasant smell. It has also . 
been potnted out th!lt !W!- ts retted m foul water. Wood-wool1 on the other hand, is Pleasing in
appearance, and antiseptic m nature, and when made of silver fir, 1t is almost odourleBB. _ 
. F~it G-rmcef'&' 4uociat~ . ..:..It is proposed to form a Fruit Growers' Association at Peshawar 
m. April 19~~ •. the primMy obJects being tq (1) improve the fruits. (2) secure fair prices (3) improvu 

_ railway facilities. - · - · · ' 
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APPENDIX-G. 

(2) 

Subject XII.-Note on Fruit Culture in the Central 
Provinces. 

(A. E: Lo;RIE AND R. J.D. GRAHAY, M.A., B.S«:J.) 
The cultivation of fruit in the Central Provinces has been hitherto, one might almost say quite 

neglected. A few gardens around Nagpur, with an area of, at the most 700 acres and i~olated 
pntche.s i~ Khamgaon, Damoh and one or two other districts grow oranges; in all abo~t 1,000 acres. 
To this If. we add 1,500 acres under guavas. and, at the most, another 300 acres under plantains 
scattered m. small are!ls throughout the ~rovmces~ we sum up the whole of the fruit-producing area 
of the Provmces. Th1s excludes small pnvate garaens where a few fruit trees are grown and also the 
mango groves which are mainly planted as camping grounds. 

_ The frui~s are pu~ on th11. market an;vhow _and not on any r;e~~r oommercial. basis. That is to 
say, no care IS t~~;ken ~n remo!lng the frUit from t~e trees,_th!ls m]urmg and lowermg the oommercial 
value, and very httle IS done m the matter of grading the frUit before it reaches the market·. 

Cnsidering the growing of fruit in the Central Provinces under systematised conditions, one 
has not the slightest hesitation in saying that the industry can be made a great commercial success 
for such fruits as all kinds of citrus, mangoes, guavas, custard-apple, pine-apple, peaches, plums, 
plantains and papaya. To attain tliis the undertaking only requires to be well pioneered. No 
better suggestion could be made for carrying this out than to follow, more or less, the methods adopted 
for the cultivation of orchards in· Southern California, where fruit-growing, specially for the citrus, 
has been· brought to a high ·degree of perfection. The conditions of Southern California are taken 
because they are the best suited to those in India. There is a large area in the Central Provinces 
where fruit-growing can be very profitably carried out, the fruit from which would supply not only 
the Provmces, but also the Indian markets outside the Provinces, where at present so very little 
fruit is seen. 

The growing of the different kinds of fruits _and loe~~Iities best suited for them will now be taken 
up. 

The Oitrus /ruit.-The .. Nagpur orange is the best known orange grown in India, and tradition 
has it that a. better orange cannot be grown than that found round Nagpur; this is a falla<'v. The 
fruit is a very ·loose-jacketed tangerine and when well grown is above the averap;e size of tliis class 
of orange. It is in Bombay that one generally hears of the Nagpur orange, which is brought to the ' 
market and sent all over India, but it must be remembered: that the bulk of the fruits that come to the 
market at Bombay as Nagpur oranges is grown in and about Poona. 

Orange-growing at Nagpur has been known for many years. -In one or two places it is carried 
on with a. certain amount of care, but on the whole a great want of any systematic management 
is evident. The trees for the most part are badly grown. Fertilization is almost nil sud when 
carried out consists of a little fnrm yard manure applied to the roots direct. The better groves are 
ploughed now and again to keep down weeds. Irrigation· is carried out by means of a single furrow 
along the base of each row, with- the trees directly in the furrow. Owing to this the bases of the 
trees are always standing in water while the irrigation is goin~~; on. The irrigation is carried out 
every 5 to 7 days during the warm dry season. Only budded stock is used, but almost in 
every case no care is taken in growing the stock for the purposes of budding. The time for 
~~;athering the main crop is November and December, but besides this a second crop is forced on 
in April. This is produced artificially by. removing the soil from a part of the root system, 
giving the tree a great shock, which brings about an extra period of blossoming. The roots are 
exposed for about ~ month durine; which water is withheld, after this the soil is filled in and thE' 
trees are heavily waternd and in a ·short time the olossoms appear ·and the fruit matures about 
April. This off-season <'Top in April i<J highlv app1eciated. but it is certain that the trees cannot 
stand this shock yel\r ,, rter year and must deteriorate. It is most probably due to this that the 
.average Nagpur orange, as grown round and about Nagpur, has deteriorated a good deal from what 
it used to be 20 years ago. 

Besides this the other citrus fruits grown are the " KAa:zi " lime, grown for the most part in 
gardens which have a few trees. Little or no t>nre is taken of these trees, and they are left to grow 
as best they can, even watering being seldom done·. 

Except at local markets in the Provinces during the season this fruit is not dealt with com-
mercially. -

Next come sweet limes, pomelo and Citrus. These are held of little ac;count and are. on.ly seen 
in gnrdens, whence a. few are brought to the market. The oranges grown m the other districts are 
all of the tangerine type, and evidently come from Nagpur stock. -

A few hints of what 'Titight be done in im.prov£ng .this industr~l· 
This industry under good systematic manngem!lnt ra'l be pioneered into !'- great !'ommer<'inl 

undertaking. The districts proposed for the growmg of oranges ~nd otheJ;/'1Itrus f~u1ts are tb.e 
follow.ing·-Nagpur Chhindwara. Jubbulpore, Damoh and AmraotJ. Regat ... ng Chhmdwara, sml 
from 'this. district ~as taken to Southern Calif'?rnia. the .home of syiU.II!atic ora!lge-gro~ing, and 
was there analysed The analysis showed the sml to he qmte e11ual t.o their best citrus smls, exoopt 
a. slight deficiency· in phosphates and mal(llesium. Nagpur, Chhindwara an~ Jubbulpore are ~he 
three districts where the orchards shonlrt hA started under !tood systematic manallemen~ whu•h 
would include fertilization. irri~~:ation and t>ultivation. The pomt alwavs put forwarrf agamst the 
loose-jacket tangerine is that it is very liable to injuries .and cannot stand travel!i!l~ an.:v l~ng 
distance. There is no reasqn why this should not be remedierf bv cnrefullv rross-fert•hzmp: 1t. ";Ith 
11ome of the imported scions such as the Washington Novel, .Jaffa, ?tfslta and other llt'edles~ vn.r~etiPR. 
Then, ajlain, for India the aim is to p:e~ a ll'!"d. orange, othe': than an oiF-f!Sason one, durmg .t~e 
months of April, May and June, when t,hiii fnut 1s most anprermted. For thiB r;sreful cross-fertill!'.
inp: with the Valencia and late Valen('in will hnve to be mode. These Valencia ora~~~:es noon m 
California durinJ!' May, .Tune and July. Besides th11 improvement of oran~~:ea, the groWlnct of .t .. mnnB 
•m a commercial standing will bP take:1 up. TherP is r.n dou~~. t.~at lem!"f'l-<l!<'hnrda will Pnv 
handsomelv in a verv short time. The improvement. of the "KJ\p:z1 hme, which 111 largely used in 
the manufacture of lime juice and citric acid, should also receive attention, 
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Tl • ovement of the pomelo as now grown in India is also worth attention, and t? this the 
ro in10 1f)he Florida and South California ".grape fruit," .a po.melo le~s tha.n half the sJZe of the 

fruit o~eo sees in India, will be taken up. This " grape frwt 11 IS a frmt which has only got to be 
known to be appreciated. · · . . . 

The improvement of citrus and sweet limes should also receive at~ntJ?n. • _ 
The Manoo -This fruit has received n certain amount of attent10n 1n these ~roVInc;es, but on 

no commercial ~cole. 1\fost owners of garden~ have a .few i~arched !Bango trees In the1r gardenhs, 
whieh receive no particular attention, the fruit when r1pe ~e1ng aucttoned to local contractors w o 
hawk them about the station. Once the plants have estabhsh~d themselves, say. after the !ourth or 
fifth ear little or no care is given them. This well known fruit deservc;s atte!ltJOn. The kinds best 

lnpled t~ certain areas should be studied and plantations on a commerCJ!ll basts should be started at 
Chhindwara, Nagpur and Jubbulpore. Little is done in graft;ing and this sh~uld be taken up. The 
indigenous stock grows so fast that after a year or two th1s should be a stmple matter for trees 
where the stock has been 2rown from seed in plantations. . _ . · . 

· The Gua11~.-This fruit is grown all over the ?rovince~, and being. a ~ar~y t~ee receives at present 
very little attention, except a few waterings d~rn;g the tJme .the frmt .1s npemng.. It can hardly be 
said that this fruit is grown on any .commercial scale. It r1~ens durtn.g the cold w~ather ~onths, 
the fruit staying on the trees some time. Two crops are at ttmes ?bta!ned by watermg d~ng the 
hot weather months soon after the first crop has been gathered; thtlil gives a small crop d1_1rmg the 
rains. Much remains to be done in improving this fruit !'-nd growing _it on a com,m~rc1al s'?ale. 
Plantations should be started in Nagpur, Jubbulpo.re and Chhmdwara, and 1mpr?ved vanettes obtai{led 
from without the Provinces to work from in the plantations formed. Once Improved m~thods are 
adopted, there is no doubt that all districts will take it up, as it is the easiest grown fnut. 

Pine-apples.-This is a fruit which can only be grown over a very limited area· in the Province 
with any commercial success. In the Raipur Government 11;arden a small area has now been grown 
1ear after yoor, and produces f~it of mos~ exct:llent quahty, equ!ll to t~e best that c~n b.e gr!'wn 
m India. The ~owing of the pme-apple 1n Ratpur has not recetved qutte the attentJOn.It .m1ght 
have had, and smce there is no lack of manure there and water soon to be had, the Cllltivat!On of 
this fruit is a simple matter, and should be taken up in the district of Raipur on a commercial scale. 
The soil best suited for it is a certain quantity of black soil mixed with laterite, iree drainage and 
ample manuring and watering. Varieties other than that now grown in Raipur should be tried on 
selected localities easily watered. 

Peaches and Plums.-With the exception of a very small area at Pachi.arhi. the growing of this 
fruit has been neglected. Peaches and plums of a very fair quality ripen at Pachmarhi, but other 
than this, there is unfortunately very little to go on for extending plantations, so a! to produce 
fruit on a commercial scale. Judging from soil and climatic conditions in Chhindwara, which have . 
been compared with those of Southt>rn California, tLt>re seems not the slightest doubt that under 
proper systematic culture these fruits can be well grown here. At present there are at Chhindwara 
a few and, one may say, uncared-for trees that fruit very well. This in itself is encouraging, 
showing that with care the fruit could be well and profitably grown. · 

·Grapes.-The great arguments against grape-growing in these Provinces are that the fruit 
ripens after the rains break. Here again Chhindwara on the plateau is the most hopeful place 
for growing this fruit. The climatic conditions are good and the rainfull during an ordinary year 
somewhat less than other distriets of the Provinces, except some of those in Berar and Khandwa 
where the climate is not well adapted for this fruit. Regarding Khandwa it may be mentioned 
that to within a few years a fair quantity of grapes were grown below the Asirgarh Fort, and sent 
to the Bombay market. True the fruit was sour and not worth eating, but this was only due to bad 
varieties and want of systematic cultivation. Under systematic· culture the cultivation of this froit 
should be taken up at Chhindwara and at Khandwa where it was grown before;· as regards some other 
districts, varieties where the fruit would ripen early should receive attention. 

Fi11s.-This fruit could be well grown in the plateau districts of Chhindwara, Betnl and Seoni. 
Judgin~~: from the few plants one sees in gardens it is well deserving of attention. Selected varieties 
should be obtained and given systematic cultivation. Expetiments shdahl be made to graft on a 
hardy stock. The fig commonly grown is Ficus palmata. · -,.._,. · . · 

The 01Mtard-apple.-The easiest grown fruit of the Provinces where the trees grow. It is at 
pre.st:nt enti~ely n~1dec~d, b~t is one quite deserving of a maximum of attention to improve the 
dehmous frmt, whJCh ripens m September and October. • ' 

The Plantain.-The growing of this fruit has been· somewhat attende~~to o/ late years, but 
much remains to be done to grow it on a commercial seale. At present near~all the fruit one' sees 
in the markets or hawked about in the stations of the .Central Provinces co;a:~· from either Bombay 
·or Calcutta. There is no reason why this should be, as the plantain grow~_,~ell in the Provinces, 
and only requires care· and attention in growing it to make it pay. Selected varieties of improved 
kinds shocld be introduced into the Provinces and worked up in regular plantations. Systematic 
fertilizi!Jg and irrigation are two of the main points required in. growng this fruit in trenched 
plantat10ns. . . . 

Other fruits.-The growing of other fruits grown in a tropical and. semitropical clima~ should 
not be nPglected. . 

Papaya.-This 'fruit grows well and easily in the Provinces and is quite deserving of attention 
and systematic culture. . · . • 

'General Remarks. 
The .syste.mntic .culture of mangoe!l, guavas and citrus fruits, including experiments in irrigation 

an4 fertthz!ltiOn. will. be started at Nagpur, similar experiments will be made ·with pine-apples at 
Ratpur, while at Chhmdwara the cultivation of aU the fruits, with the exception of pine-apple, will 
be started . 

. The. formation of c?-«>perative societies has added very largely to the success of fruit-growing in 
CnM!lrma, nn.d ~here 1s no reason why a similar institution should not be attempted in these 
Proy1nces. Dtst~Ict eo-operative fruit-growing associations, with a selected head-office for general 
adviCe .and w:orkmg, should ~e aimed at, and one sees no reason whatever, judging from the strides 
made. I~ ngrJCulturnll ed_ucnt10n in the Province during the last few years, why this fruit-growing 
assocwt10n for tlte Provmces should not be a success in a few years. . 

·Markets/or lruits.-lt is absurd at present io go for Nagpur oranges to the Bombay market and 
nbo~ tobl'flatgpturNas a centre. 'l'his must be aimed at, especmlly now that a good markeirpla~ is 

emg UJ a agpur. 

2.A 
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APPENDIX-II. 

Address to the Board of Agriculture at Coimbatore by 
Mr. Arno Schmidt, Secretary of" the International 
Federation of Master Cotton Spinners• and Manufac
turers' Associations. 

I am extremely ?bliged to 'YOU for t~e opportunity you have given me to address to you a few 
~emarks as to the Vlews ta~en _by ~he Co~ton Spinners of the world regarding the extension and 
Improyement of cot~n ~ul,tiV;atJOn m India. 'Our books and pamphlets describing what is being 
.done m other countries 111; this Fespect have been. sent to most of you, but I fear as is usually the 
case,, only -few. have had. time to study them. This opportunity, therefore, of addressing those who 
are m the mam respons1ble for. the development of the cotton-growing industry in India is all the 
more valuable to me. 

To those who !Lre not acquainted with the aims and objects of the International Federation of 
Mast~r Cotto~ Spm~e~s' an~ Manufacturers: Associations let me explain that it is a Federation 
of MIP,owners AssociBtJOns m l!U the cuuntnes of the world, wherever Indian cotton is used, 11nd 
that 1t. prl?~ects the co~mon n~terest of the co~ton spinners and weavers of the world. T,he 
pr.edommatmg common mtere~ .Is of co11:rse the mcrease in the supply of the raw material and 
th1s accounts for my repeated VISits to India. 
. . The Cotton Industry of .the. w:orld ~as bee!l suffering, as you no doubt know, from a acarcity. 
m the supp_ly of the raw ma~erwl. This scarc1ty has frequently been so pronounced that mills in 
oall o~untnes have_ b~en obhged to stop worki~g f?r certain periods and 'at this present time a 
reduct10n of the workmg hours of the cotton mills m several continental countries has been .Jom
me_nced, and Lancashi~e will discuss .the advisability of running short time during this month. The 
prim!LrY cause for th1s reduced -ou.tput, is the fear that the world's supply of cotton will not be 
~uffiCient to last out _the seaso~ owmg to the deficiency in this year's American crop. The opinion 
IS hel~ by m1 Comnnttee, and I may say by every expert who has studied the question that Indh 
alone JS the country that can come to the immediate rescue of the cotton industcy in thls I might 
,say, perilous position. _ . ' 

Let me explain in a few words the possibility of e:z:tension of cotton growing in other countrica. 
At one time the hope was entertained that Africa would solve the problem, 'but after about 8 to li) 
years' work in that Continent, it has been proved beyond doubt that in consequence of the requisite 
training of the people,_ of the scarcity of population, of the absence of proper transport facilities, of 
the necessarily slow work of scientific research and of the apathy of the people to work longer than is 
necessary _to keel? thei: few wa~ts satisfied, development in those parts must be slow and perhaps 
the next generation Will be able to reap what has been sown by the present one. Far be it from 
me to deprecate the efforts mad·e by the various colonial cotton growing associations; their work 
is excellent and l\ill undoubtedly. be of benefit to th~ .cotton industry in say 20 to 25 years. The 
gentlemen from across the Hernng Pond, as the CitiZens of the new world are fond of styling 
the Atlantic Ocean, have often assured us that there is ·no need for the cotton industry to look 
elsewhere than to the United States of America for our increasing requir~>ments of cotton. To this 
I have to say, firstly, that it is unwise to put all one's eggs into one basket. It is utt~rly uncom
mercial to have to rely upon the vagaries of a climate, which judging from the alarming reports 
issued evecy year seems to be the most critical climate in the world. Secondly, I can assure you 
on good authority, that the cotton states of the United States are suffering severely. from lack of 
labour and I am informed by several. experts who have recently visited the American Cotton B~lt, 
that in 1911 when the crop of the United States reached 16,000,000 bales, much more was grown but 
it had to be left to rot in the fields because there were no people to pick it." We may therefore 
justly assume that, ·although the yield per acre is increasing in the States, yet the limit of the 
cotton crop of America has been reached. Moreover. the neople of the United States have to 
contend with a very formidable scourge, viz., the boll-weeyil, which keeps spreading and will, in 
about five years, have reached the Sea Island cotton producing district. As long as no efficient 

· mechanical cotton picker is invented, and so far the results achieved in this dirootion are not worth 
nonsidering, the cotton crop of the States is never likely to excood 16,000,000 bales. Even with the 
ndvent of an efficient mechanical cotton picker, few planters would be nble to afford such n. machine, 
for you know that the tendency in the States is to split up the 1ar~~:e plantations into small holdings, 
and the small fn.rmer has not the capital to -invest in these machines, which will necessnrily be 
expensive. Other suppliers of cotton are some of the Republics of South Afril'.n, but they are short 
of agriculturally trained people and of means of transport. Egypt is limitea in its cotton crop by 
the small area that can he cultivated, and although Lord Kirohener is doin~~: Jiis ntmost to roolaim 
land, yet in comparison to the worlcl's requir~ments the possibilities of this new tract are insignifi
cant. El(Vpt prod'uces now 1,000,000 bal~s of 700 lbs. and nnv incr~ase in the crop must he slow 
and cannot possibly be more than half a million bales, and for this at least 10 years will be required. 
We are, therefore, bounci to fall back upon India which pOS$eSst>s such nn t>Xt'ellent n~>twork of 
railways, which has n bard-working population, 90 per cent. of the 315,000,000 people h.>ing born 
ap;riculturiRts and cotton has been an important crop in India since time imm~>morinl. It is .trnA, 
crons are dependent lar~~:elv on the monsoons, but. on an average. I do not consid~>r the climate of 
India nnv more unfavourable than that of th~ Umted States: bes1des Gnv .. Pnmont has brought mto 
bein~~: a bountiful ·system of irrigation, specially in the North, and th~ Indian ry?t has discovered 
that the irrigation of cotton is profitable: inde~d· in Madras and the United Provmces the numbPr 
of wells constructed recently for this purpose is a vecy welcome sign. 

'fhe pres~nt growth of cotton in the world has been estimated by my Chairman, Sir ChnrlPI 
W Macara Bart. to be 21 000 000 bales of 500 lhs. eat'h, hut it musi be horne in mind thnt tha 
co~.mmptio~ i,, ye~rl11 increa'sinq. The first signs of progressin~~: civilisot~on are. admittedly that tho 
people clothe themselves in cotton j!:nrments. As an ~xample of th~ mcrPasm~r demand, lot me 
state that according to Government fis:tures the Jnd!an uses now ann.ually abmtt JS. vard& !>f cA~tton 
lllotb (power and hand-loom woven), but with thA mcrPnsed prosnArJtv of the nnt1ve he JB almo~t 
Mrtain to sp~nd more money on his familv's clothinJZ and we shall be forcPd to fi!'d enormous addi
tional quantities of cotton. Let me illustrate this hv Rt,ntine: that if Pnrh Jnihnn cnnR111''!"B o!'lv 
one more yard calico per year·. we require nn additional 175,000 bnles of 500 lh!'. Tf '!on hPa': m mmtl 
that the wPil!'ht of cotton cloth protlncPil on power looms nnd consnmPd m Jnd1a has mcrt'n!Wd 
from 536,960,200 lhs. in 1896-97 to 988,027,318 lbs. in 1912-13, it is ~>vi<l<mt tfla~ we mnst rec~on 
with an enormous increase in the nMr fnture in the requirl'm~>~tA fo~ the clothmJZ of tho Tnchan 
Dopnlation; these fil!llres menn that in 16 years the consumnti.on ho.s mrrPRRP~ hy RO por r<>nt. T 
ouote Government fi"'lrPA, But t.h~>rA are other vMt count.rJM, snch nA ChiD~!· Afr1r.A, C'..ontral 
Asia, cto., where civilisation is only just making itself felt. It must also he cons1dt'rc:od that cntton 

. . 
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haa entered into many new uses in Europe, such as motor car tyre covers, aeroplane cloth, bagging, 
etc., ami m conse<tuuuca of the w .. rccruuug P,r~e&s Jarg? quant1tiea ~re _now required. for i:nit~ting 
silk texturos tor the very wealthwst. classea. l'he extewuon of the spmn111g and weavmg machmery 
to comply with this increase~· demand baa ta~en place and will continue, but the cotton indWitry 
is powuri~J~~S, if it. cannot. obta1n the raw matenal. 

This enormous and ever-increasing demand for raw material secures to the cultivator for many 
years to eume " remunerativa price (ur lull eotton e-rop. It is not twenty years ago that Middling 
American cotton, which rules the pnco of all other cottons, was 3d. per lb., but now the spinners 
have got accu~tomed to 61 and 7d. per lb •. J!'rom ~hese remarks you must conclude tha~ there is no 
fear oi the proaent high level of cotto~ p~1~8 !Daking ~ay for a lo'!'er one for a long t1me_ to come. 
'l'he Indian Government are therefore JUStified m. fosterwg the growmg of (.'Otton wherever 1t. can be 
dono commercially. In almost all the cotton gro~g- .t'rovinc~ of Ind~a, cotton is already the 
moat remunerative crop abo~ all others, and I am molined to think that 1t could be made the best 
paving crop in all such Provinces with the help of an increased_ staJf of Agricultural Experts. It 
m~Y be of 1nterest to give you a few tig1111l8 as to the profit reaultmg to the tarmer from the various 
crops. In tlu1 neighbourhood of .Aligarh, 1 discussed this _question with several farmers in the 
prtldenco of the JJeputy Director and these farmers stated that they made Us. 57 per !!-Ore n~tt 
profit on cotton, on sugarcane they had only B.s. 2().6.() an act:e1. on wheat Us. 2'2-8-0, on maJZe about 
H11. 2U. These figures refer only to the best land round Aligarh, but my investigations in the 
!'unjab show similar results in favour of cotton. Remember aJso that cotton occupies the land only 
1 months, whilst sugarcane prevents the land from being used for another crop for ll years and 
sugarcane requires more water than cotton, which is of importance in irrigated tracts. 

The Department of Agrieulture has done already some very good work. Let me assure you 
that any one who travels through the country and observes the work of that handful of European 
Experts employed by the Department of Agriculture must be astounded at the results accompliahed. 
I know a good many of your experts and 1 have been able to follow their work from year to year. 
These men are the finest productive investment the Government of India possesses, they are more· -
valuable even than the irrigation canals of the Punjab. 'l'hey have, to a large extent, been 
responsible for the increased cotton crop; which will mean an additio~al income to India this year 
of £16,000,000. * As a further example of th' remunerative investment which the Government has 
made in the employment of Deputy Directors, I may state that in the United Provinces a varie-.;y 
of cottou has been introduced which yields, on an average, B.s • .15 per acre more than the cotton 
hitherto cultivated, and of this variety SO,OOO acres will be sown next year, which means that f.n 
additional Us. 12,00,000 will come into the hands of the cultivators. Similar cases of increased 
incomes to the zemindars in Sind and the Punjab have quite recently come to my knowledge. The 
case of Cambodia cotton in Madras is another example of this productive investment, and inoidently 
the cultivation of Cambodia in Madras has been the cause that many cultivators have invested their 
savings in the construction of wells, thus rendering vast stretches of land inlmime from famines.· · 
The spinners of the world are Tecognising these seT11ice& and at every devutation to the Secretary of 
State for India have str011gly urged an increase in the number of Agncultural Ezperls, but I am 
afraid' that the Government of India do not yet fully realise their value. The insignificant sum 
which the Government of India spends on this Department was £215,667, for 1911-12, and I am told 
that a large percentage of this sum was spent on the teaching staff of the Agricultural Colleges 
which is hardly of immediate profit to the land. This sum of £215,000 does not represent the cor
rect nett· expenditure, for-as far as I can learn-the receipts from the sale of fann produce are 
not deducted from the expenditure. That item must be of considerable importance. "The land 
revenue of India during 1911-12~ was £20,000,321 and yet not 1 per cent. was spent for the improve.. 
ment of conditions of agriculture. An increase on the yield of the land meaua an increase in the 
revenues and this seems to be frequently left out of consideration. Compare this figure with that of 
any other agricultural country. I believe, I am right in stating that in that comparatively tiny 
piece of country, Egypt, with its 51 million acres of cultivable area, there are as many agricultural 
experts employed by Government and private firms as in the vast-continent of India. On the few 
little islands of the West Indies covering less than 1,000,000 acres some thirty skilled men with 

·different qualifications such as Chemists, Botanists, etc., are at work,. but ihe United States of 
America can1 no doubt, host of the most perfect Department of Agriculture with its Secretary· 
Wilson and uis staff of 12,000 assistants. The Federal Department of Agriculture in the Uuited 
States of America spent in 1901 $3,303,500 and last year this figure had been increased to $16,000,000 
or considerably over 3 million pounds sterling. How· does this expenditure compare 'lVith the 
Imperial expenditure of the Departme~t of AgricnltureP Add to this the large expenditure of 
each State for its farms. Frankly speaking, the cott011 spinners hold. the opinion that the G01Jern
ment oflrvlia are not spending 011e-tenth. part 011 the Department of Aurieulturt of what they ought 
to do. The United States of. America and other countries recognise that agriculture has become 
a profitable science and that a large energetic staff is a sound investment. If one considers that 
90 per cent. of the people of India live on Agriculture. and not 1 per cent. of the Land Revenue is 
spent annually for the improvement of the conditions which lead to a more profitable system of 
agriculture, it must be patent to every body that a very large additional grant is long overdue. 

I calculated the other day the area under the supervision of one of your Agricultural Experts 
and found that the Department of Agriculture expects him to look after an area larger than the 
whole of agricultural Egypt. Whenevpr my Committee petition,ed the Secretary of State for addi
tional men, they were told that. the posts in the Department of Agriculture were earmarked for 
Indians, and that the Europeall was too expensive a material to be employed largely, but the 
discus.<rions on agricultural education this morning have shown that the Indian Government spends 
Rs. 11,000 on every graduate from the Lyallpur College. The European's education costs nothing to 
the Indian Government and the Indian after certain apprenticeship, receives the same salary as 
the European. I think, therefore, the indian expert is the more expensive material. You know 
that for the first year's course of Agriculture at Lyallpur College, no Students have offered th9m
se}..c& and at other Colleg('8 the candidates who intend to devote themselves in· after-life to agricul
ture are not numerous. You know better than I the percentage of failure at these Colleges and: 
bow much is 'cram' knowledge. It is evident that Indians in the nece.!&aTy numbers caunot be 

- obtained at present for the higher nosts and any further hesitation in the employment of say 10 
atlditi,nal European Agricultural E;perls means tr.ithh,ldinu the produee of the &oil for which not 
only the C()ttnn inclu.!try, b"t also "ther industrie.! are t'lamouring. -

I would like to say with regard to the Agricultural Education that the Vernaeular 8c'Aool.s which 
I have seen at Mirpurkhas and Lyallpur seem to fulfil the want for the education of the cultivator 
perfE'Ctly well. · . · 

I will now mention a few points of advantage which I have met with in Egypt and the Soudan, 
where I have lltudied the cotton question in detail. I wish it to be distinctly understood that I do 
n_ot; f?r one momen_t, th_ink th_at all these Egyptian reforms could be grafted. on to existing «;endi
tiOns •.n every Provm~e m India, but I do think. one or the other measure JDJght be found sUitable 
for this or that Provmce. I am not speaking of idealistic reforms but of accomplished facts which 
were earned out among cultivators of much the same l!tandard of intelligence as the Indian ryot. 
In tlte first instance I would suggest that Got~tmment Farm I should be classified into:-

(a) Research Farms; 
(b) Demonstration Farms; 
(c) Seed Farms. 

• Actual calculatio'l seems to indicate £12,000,000 as the correct figure (f3ecy. of Board). 
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I need not explain further the object of this divi~ion, but to say thst unless you can show the 
cultivators how much profit you have made out of a certnin a•·ea, it will take a great deal of per
suasion to get him to follow your methods. A Researeh )!'arm should be merely devoted to va•·•ous 
kinds grown, to different distances in the planting, dill'erent applications of manure, etc., and no 
attempt at a profit should be made, but a demonstration farm should in the first instance show 
how much money it has made each year in a way which the ordinary cultivator is able to adopt; 
at the entrance of each farm a board should be put up, showing exactly the expenditure and the 
receipts, even if only few can read it. I have been repeatedly told on your demonstration farms 
that you do not aim to make them self-supporting; to my mind, unles& you d~monstrate that you 
have obtained a good t)J'ofit, the work is only theoretical and not practical. I may here cite tho 
example of the Egyptian Agricultural Department: all over t.ho cotton growing. area they pick out 
inferiOr land of say 4 or 5 acres; a contract is then drawn up by the terms of which the Depart.
JXient has the full direction of all the operations of the land and guarantees a crop equal at least to 
that of the neighbouring fields, and the prop1·ietor has the full benefit of any increased yield. The 
cultivator on his part agrees to pay for and carry out all the ploughing, sowing and hoeing opera
tions in accordance with the directions of the officials of the Departments; 44 .of such farms were 
under the supervision of the Government last year and beyond tlto wages of !•'arm Superintendents 
this excellent method of demonstration ha.s cost Government nothing. l!'rom what I have seen on 
your farms you have Indian people qualified to carry out such -work, but probably more are wanted. 
·The result m Egypt has been, that in some cases the yield has been doubled, but in all cases has 
there been a substantial increase against the crops in former years. The moral inlluence of such 
farms cannot be over-estimated. 

Of the Seed Farms on the model of those of tho Central Provinces I have spoken at length in 
rmy report on my la.st visit and I am pleased to see that in several Provinces.your Department is 
taking steps to follow this recommendation. I am also glad to hear that Mr. 'Conville of Lyallpur 
has been so much impressed with the necessity of additional seed-farms on this pla~1 that he ba11 
ap_plied, !lnd has been granted, an area of 3,000 acres in Lowor Bari Doab Colony of the Punjab for 
th,is specific purpose. • , . 

Nucleus Seed Farms from which tho variety is constantly kept up in its most porfect"form 
should be owned by Government an_d should be used for recruiting purpoBOS. Tho seed from tho 
Seed Farms can in many districts be distributed by the Co-operative Societies or Agricultu1·al Asso
ciations, but where these do not exist1 or are not as perfect as you would like them to be, I would 
suggest that ths Depa1·tment of Agncult1ml shoultl undertake the distribution of cotton seed. 1 
again hold up as example tho Department of Agriculture of Egypt. Mr. Gerald C. Dudgeon, tho 
Director General, introduced there the system that tho De_partment sends to small cultivators, of 
whom there are over one million in ·Egypt, best selected seed charging them ·With the cost price and 
recoveHng the amount duo for the seed, without interest, six months later. These amounts are 

·'collected by the Government 'I ax Collectors. Tho seed is obtained f1.'om some of tho Government 
Seed Farms, but mainly from reliable ginneries; and in distributing the seed over tho country, tho 

. Department takes carlf that only one variety is sent to a village, not several, as this would lead to 
hybridising. Such a system I strongly advocate for the new Canal Colonies, especially tho Lower 
Bari Doab Canal Colony where you have not ;tot Agricultural Associations, nor Co-operative Credit 
Societies. That land will be suitable to produce the American kind of cotton, of whiCh this season, 
I am immensely pleased to !fay, Lyallpur District has grown some 25,000 bales. The Department 
could easily obtain the seed by purchase at tho ginning factories; a child can distinguish tho Lyall
pur American seed from the "Desi" seed and more than enough for tho whole of the Punjab could · 
be obtained in Lyallpur. I understand tho principal reason why a stiJ?ulation requiring tenants in 
the new Canal Colorues of the Punjab to grow a small proportion of the1r _area with American cotton 
was not agreed upon, was tho fear that the Department would not be able to find tho seed. 
I think any of the officers will confirm tho statement that sufficient American seed is obtainable. 
Where the system of seed distribution by tho Department is not feasible, it might be worth con
sidering what stops could be taken to encourage tho now dying out practice of hand-ginning the 
seed intended for sowing purposes; for instance pril!les at shows might consist of churki~Jf • ... 

· No ezperimentat or seed /arm should be considered complete without an adequate gim~ery driven 
by power. You know the dirty condition in which the ginneries as a rule are, and no matter how 
careful the· Government officials are when superintending the ginning in a hired factory, some mix
ture is almost sure to occur; besides these factories are too busy in the season to attend to small lots 
and your officials have other more pressing duties than to spend time watching at tho ginner1es. 

With few exceptions the ginning factories of India are badly managed and most of you will admit 
that they are to a very great extent responsible for tho degeneration of Indian cottons, conseque':Jt 
upon the mixing of the different lots of seed. It seems to m_e :Jiopeless to obtain real progress in tho 
improvement of staple and yield, unless some reforms are introduced in tho ginning factories. 'l'he 
work of the Agricull;ural Department is frequently undone by tho ginning factories. I grant, it is 
a difficult question, but what was possible in tho Anglo-Egyptian Soudan should not btl impossible 
in some Provinces of India. By issuing special licences to ginning factories, making the whole busi
ness of cotton ginning a licensed one, I ventm·e to think a groat improvement could be effected. Tho 
ginning licences of the. Anglo-Egyptian Soudan state that the:y are for one year and renewable, unless 
breaches in respect of any of the provisions of the cotton ordwance have been committed. The main 
provisions mentioned are :- . -

(1) Different varieties of cotton shall be kept separate previous to ginning and shall be ginned 
separately. 

(2) The gins shall be carefully cleaned of all seeds of one variety before tho ginning of another 
variety is begun. . , 

(3) Every ginning factory shall at alt times, while working, be opened to tho inspection of an 
.· official, ~ul:y authori~d _by the Director of Agriculture .. The re.gul~tions also pr~scibo 

- . the furmshing of statistical data and make the adulteratiOn (wh1ch mcludes dampmg) a 
punishable offence. · 

' Now as regards damping of cotton :-There are two methods of damping, the one is carried out 
by the farmer and the other by tile ginner or owner of presses. It is tho latter damping of cotton 

. which causes tho greater· loss and injury to the cotton spinner and I will therefore deal with it first. 

The photographs taken two years ago at Akola which I published in my last report lrave, I may 
claim,• made history. On the Continent of Europe and even in America these photographs are hung 
up in the buying offices of the cotton mills and are looked upon, I am obliged to say, as a disgrace to 
India. The President of the· New York Cotton Exchange spoke as follows at tho Schoveningcn Con
gress of 1913 :-

"In tho United States there is no watering of cotton during tho process of ginning and baling 
such as has been described by lllr. S. 1'11. Johnson and Mr. Schmidt. (referring to the 
Akola picture). I am prouder than words can convoy of tho honesty and integrity of 
the American cotton planter, for if the planter, or middleman, or tho ginner of the 
United States were to resort to tho ml!thods which are adopted in India, the law would 
2•u.t him into a penitentiary." 



185 

As mentioned before what the spinners most ob_jec~ tO is the watering a/ter ginning1 i.e., . prior 
to pressing. l:;ome owners of Jll'l'I!>IOB alloge tha_t 1t IS necessary to wa~r the cotton, m order to 
obtain the requisite pro~>~:~ure. 1 have spoken W!th manage~s of presses m s~ch. hot and dry places 
as t;ind and the linited Provinces who have sa1d no matter ho'! dry the a1r IB, the bales can. be 
pre88ed without watoring the cotton, although when the cotton 1s watered the proceBB of pressmg 
~be~~ • 

Tllere j1 !'bsuliJ,telu no need to water tile cutton. The effect of such watered cotton IS as follows:-

In the course of milway transit and ~-hilst the boles are .exposed. to the broiling &"!In on the 
Cotton Green in !Jombay the mmst:ure from the out:s1de portion of the bales will .evapor
ate but inside in the centre, a kmd of fermentatiOn takes place and by th!' t1me ~he 
bal~ anives in .l!:urope the core of the. h~ll! has become rotten and uB!!leBB; m opemng, 
the bale a fusty stench emanates and 1t.1s !>nly then that the fraud· .1s de~d. The 
Government savs to us: " 'fhe remedy l1es m the hands of the trade Itself. How can 
the spinners ti·uce the presser of a bale, ~y 6 or 9 m~nths after the b~le has been 
pressed, for in that time the bale has b!'en m the poss0881on. of. ma_n:r part!es. ~tton, 
you must remem.ber, is bought and sold 10 open m_arket,. and 1t IS dlfiicult1 1f not Impos
sible for the ultimate purchaser to trace the person or firm who watered the cot~n, and 
almo'st equally difficult to discover the firm that exported the cotton from India. .AB 
several Govemment ollicials do not ~eem to have understood the remarks .. made ~y ~pm
ners on· the occasion of the Deputations to the Secretary of State for India, I will Illus
trate a cnse that has recently occurred to a cotton mill in India; it is a typical case. 
A lot of 499 bales of Dharwar cotton was purchased from a European firm of .the highest 
standing in 1Jomblly. The bales were invoiced as weighing 187,087 lbs., on arrival at 
the Mill they weighed only 11:!6,095 lbs., i.e., an actual loss of 992 lbs. or Rs. 360 had, to 
be borne by the cotton m1ll. Un representation being made, the Bombay cotton sellers 
wrote : " We consider tllis shortage was to be expected." It is true the...climate in Bom
bay is more. moist than the place where cotton mill is situated, but certainly this differ
ence cannot be 2 lbs. a bale. It is undoubtedly a case where the cotton had been watered 
prior to pressing and had Iost in transit some of the water that had been artificially 
put in; in fact tlle cotton is still moist and will lose mo~;e weight yet. Twenty days 
after arrival of this cotton in the mill! had 50 lbs. put into the open air on a day when 
the sky was clouded and rain threatened, yet the cotton lost in one hour 1 per cent., 
i.e., after the first loss of 2 lbs. a bale. 'fhis means that instead of having bOught the 
cotton at the rate agreed upon, the firm has had to pay a higher price than it had cal
culated. We are told by Government to discontinue buying from a firm, if in a case 
like this no redress can be obtained, but the experience of spinners has .shown them 
that such cases are of frequent occurrence everywhere and the various resolutions from 
the Indian Chambers of Commerce point to the fact that the practice is on the increase 
and in some districts is universal. Every cotton firm has almost weekly claims of this 
description. Alt that th.e spinners desire is that there should be an Ordinance making 
the tt•atering of cotton after tile pmcess o/ ginni·nu in any ginning factory or in any 
place set apart for that pu1·pose, criminal. 'l'llen any aggrieved party, whether a spin
ner ctl" a cotton broker, can proceed against tile offender according to law. · 

This question has now been laboured for many years and the delay in applying a remedy which 
spinners in England, on the Continent of Europe and in India consider of urgent neceBBity, is bound 
to be interpreted by some as sanctioning a fraudulent practice, and this must lead to its spread. I 
lay special stress on the fact that the spinners do not want for the remedying of this practice a Bom
bay Cotton l!'raud Act; they do not w1sh the Government to engage a single additional employe for 
the purpose; all that is wanted is an Ordinance that will enable the spinners or others to proceed 
against offenders. Surely that is not a prohibitive request. 

The practice of damping cotton kapas, as distinct from that of damping the lint, must be con
~ider-ed a separate problem. I am told by buyers of kapas in India that they have no difficulty in 
putting a man into jail who hides inside his bag or load, of kapas a stone for the purpose of fraudu
lently increasing the weight. I would like to know what il! the difference, whether a man uses water 
or a stone for adding weight? It is often maintained that the adding of water cannot be proved, 
but that is a wrong assumption, as several of your officers have seen deliberate watering of cotton; 
besides there is now an apparatus jn existence which will indicate the moisture in cotton to a very 
fine degree. It has been pointed out to me by such large buyers of Punjab cotton as Messrs. Rolli, 
·y olkart and Gaddum (see Karachi Chamber· of Commerce Resolution) that the practices of watering - _ 
and. otherwise adulterating cotton in many markets of the Punjab are on the increase. Your officers 
know that Khann~ specially is tlle place, where this .practice is in vogue. I am told that at Hansi 
the cotton warehouses are regularly damped. - Sarghoda cotton is also not free from water; in short, · 
if your officials willget into touch with any of the large buyers, information to satisfy them will be 
readily obtained. The Di1·ector of Agriculture of the Punjab issued recently a circular drawing 
attention to this practice; it reads:-" During the last two years attention has been directed to the 
prevalence in India of a practice of damping cotton in either rui or kapas. Damping is practised in 
order to increase the weight of cotton, and this is a fraud." Mr. Hamilton then goes on to show 
that the quality of the cotton is reduced through damping, etc. In short the circular is excellent, 
only it does not say that the practice is a punishable offence. -· 

As regards the North-West Frontier Province · I am assureJ by a Government official in -
Peshawar that there is not a bale of kapaa brought to the ginning factory that is not damped. You 
are no doubt aware that almost all the kapaa in the North-West Frontier is transported in net 
or string bags, and, Jlartly in order to get as much cotton .in one load as possible, the cultivators 
damp the cotton, as 1t will then go into a smaller compass. I have also been told that these bales 
are at times rolled through the mountain streams on the way to the ginnery. I examined several 
bales on the road and did not find a single dry one. 

In Sind I have convinced myself that no watering is done; on the contrary, all the kapas is 
spread out in the sun on a specially cemented _platform. That practice does not exist in the Punjab 
and the North-West F~ontier, but it is strongly to be recommended. . 

As regards the mi:tinu of various cottons we have complained repeatedly and recently my atten
tion was drawn by .large cotton buyers to the mixing that is goin~ on between North-West Frontier 
cotton and Punjab cotton. A definite case has come under my notiCe and I will give names of places 
to any one interested. In this case unginned cotton is brought from the North-West Frontier to 
a ginning factory in the Punjab. Why does this ginner go to the additional expense of the carriage 
on the cotto~ seed, when he. C!Juld have the kapas !Pnned ~n the North-~est Frontier' Province? 
That cotto~ 1s .used for dece1vmg the buyer of PunJab Des1 cotton. It Will not only deceive the 
buyer, but 1t w.ill also cause degeneration of the cotton when the mixed seed is sown in the following 
year, Sl!d I thmk, on the strength of this injurious effect, rour Department ought to take action. 
Lord K1tchener, who, by the by, is very keenly interested m everything pertaining to the cotton~ 
growing industry, stopped effectually a similar case of fraudulent mixing between LOwer and Upper 
Egypt by defining a boundary over which no kapas could be sent. 

I have talked during the last month to a great many farmers and ginners and have explained to 
t.hem that the s~ortest fibre in one lot indicates the price of the whole lo~; it is with cotton exactly 
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lUI with. a chain, the strength !lepends so~ely on .the weakest link. The inborn gambling elenumt of 
the nnt1ves seellll! to_prompt htm to contmue !Jus and·o.ther fraudulent practices, even when he has 
suffered a. financtal 1051! through them on var1ous occ88lqns. 1.'he Lyall pur cultivators -and Govern
ment .offictnls are astonish~ tha~ not .much of a premi!lm is paid .over Desi cotton for tho Lyall pur 
Amer1can cotton,. The emgtl!O. JS eaady solved; the ~mner who 1s also the buyer mixes in almost 
every case ,American and Dest cotton, ,YOU can seo pla.mly to ·what. extent it is done by watching the 
seedS fall mto the sacks below the ~ms. The Amencan seed bemg green and the Desi grey the 
p~rce~tag~ is easily recognised; and ~n pulling the sta¢e, it is also evident at first ~lance the fibres 
dtfl'ermg m length ~he same as the ~1pes of an organ .. 9f course under such condit10ns the spinners 
cannot pay a premmm over the ordinary cott<>n. I v1s1ted several fields and convinced myself that 
the fault does not rest ~ith tho cultivator. Now unless the Department takes up the sole supply of 
the ~d or stops. the ginner fro.m mixing the kapaa your labours in that Province will bo in vain: 
I believe that a licence aa descrtbed above would be an effective remedy. 

From what I have so far seen the Agricultural Departments of the Provinces which I l1ave 
vis~ted sta_nd in urgent need of additional assistance, for the purpose of carrying on work in localities 
whtch, owmg to the enormous area, have .so far not been touched. Ezperi1nental Farflla in those dis
tricts are a primary necessity and for '"both these objects funds are required. 

Hardly any extensive work is undertaken by the cultivators in India to stop the mooo~.rs of the 
b!;Jll-wcwm. In Egypt at the <:«>mmencement of a se~son. a whole army of C?fficials is sent o'!t to every 
VIllage who see that each cultivator has the worms m his field carefully p10ked. If a cultivator fails 
to do this, he is fined and the penalty consists in his having to pick the worms from his neighbour's 
field; and by the 31st December all cotton stalks and roots must be ,removed from the fields, as other
wise they provide food in spring. 

In some parts of India you have cotton-markets· this system of markets has been copied by Lord 
KitchenOl' in the Soudan, but it baa been improved upon. Government engages for each market a 
grader, a man who classifies all the cotton upon arrival into four classes. Special attention is paid 
in this work ·to uniformity of staple, colour, strength and cleanliness. All the cotton, after it has 
been duly graded, is sold by auction. When a cultivator sees that his neighbour's cotton has been 
branded A class, whilst his own is only B, he naturally copies his neighbour in his future field work. 
Such a system would not be feasible where the cotton comes into a market in very large quantities or 
varieties, but I think in a place like Peshawar it would be a great help. On the one Bille of Pesha
"lvar beautiful cotton is grown on stream irrigated land whilst on the canal irrigated land the cotton 
is poor. In this case, too, the two kinds, as di1ferent aa cheese and chalk, are mixed together in the 
ginnery1 luckily the farmers hand-gin the cottonJ. the seed of which they require for sowing. Although 
the Pesnawar cotton crop is small (at present 13,000 bales) yet I think there is scope for the work of 
a Botanist as the ginning outturn of the cotton is only 25 per cent. Perhaps the Botanist from the 
Punjab or United Provinces might be lent to the North-West Frontier Province for short periods. · 

I am pleased to see from the reportS of the Oo-opemtive Credit Societie.s that they are extending 
and that the Agricultural Associations are making good progress. I read the other day ~f a sugges
tion in the :{Ia per. that the right way to grow cotton might be taught to soldiers, as they would 
acquire in thJS. way a knowledge that would come in useful in their after-life. Agricultural instruc
tion is given in some of the Continental armies. The ordinary village schools can also help. In 
Egypt all school children have to learn by heart an address delivered by Lord Kitchener on the best 
·way to grow cotton and to fight the cotton insect pests. It is entitled " Reconnaissance before the 
Battle." · 

Another means of lightening the burden of tho cultivator would be the prohibition of tl1e secr·et 
commiasion in connection with llie Takavi fund. In Hyderabad (Sind) I was told by a cultivator 
that he would have to fay 2 annas per rupee besides the 6 per cent. interest: in another place in 
Sind, a Treasury Officia said the commission was only 1 anna per. rupee, i.!J., aa much secret commis
.sion aa interest. The official said, the cultivators do not mind paYJng this because the clerk under 
such circumstances is lenient in fixing the assessment .. 

At one time we were told that the extension of cotton would interfere with the growing of food 
-auppliea but aa according to Governmen~ statistics the percentage of the gross cropped area of India 
was:-

79·17 per cent. under f;od crops in 1901-02. 
4:5 per cent. only under cottoll in 1901-02. 

79·66 per cent. under food crops in 1911-12. 
5·9 per cent. cotton crop in 1911-12. 

I think that fear baa now vanished; besides cotton .requir~ a food crop_ for a rotation.. Although t~e 
ryot may not be able to eat his cotton, as one h1gh offimal kept telling me on my Journcy, yct~ 
pays him 'Well and with the help_ of the splendid railways he can purchaae his food from other locUfi
ties and even in famine years India exports food crops. I grant, the man who owns only au acre 
mu~, in the first instance devote it to food crops. The cotton seed c~kes,. or better the '!JeRI of the 
cakes forms in all agriccl.tural countries an excellent cattle food, which 1s not- ye~ suffimently used 
in In:Ua as was pointed out at this Conference b,v Mr. Smart. It can be packed m a small volume 
and can 'easily be transported by rail to famine districts. These seed ca.kes have found great favour 
in England and the United States and one may justly look upon cotton more as a fodder tha_n .a 
fibre-producing plant as the seed grains are· the heav1est part of the crop. The cotton seed ml JS 

largely used for food by the Indians. 
In conclusion,- I have every confidence that, with largely increase~ expenditure by the D';'part

ment of Agriculture, India will not only be able to supply the cotto~ m~ustry of the world w1th as 
much cotton as United States are growmg now, but I am also sure, m v1ew of rec<;nt dove~opuiPnts, 
that cotton of a quality will be grown in India which will corppete with that grown I!J Amenca .. The 
progress already achieved l).aa been wonderful and the Indtan Department of Agneulturo doservcs 
the highest encomium. · · · 
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