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AGENDA FOR THE MEETING OF THE ADVISORY BOARD OF 
THE DIPJ~mAL COUNCIL OF AGRICULTURAL RESEARCH 
'fO BE HELD ON THE 3RD TO 8TH SEPTEMBER 1934. 

1. Decisions of the Governing Body on the recommendations of the 
Advisory Board made at the latter's meeting in February 1934. 

2. Appointment of Committees. 

3. Proceedings of the first meeting of the Cattle Breeding Committee 
appointed by the Imperial Council of Agricultural Research. 

4. The Report on Coconut Enquiry in India by Dr. Patel. 

5. The fourth Annual Report of the Imperial Agricultural Bureaux. 
6. A. Progress Report on the working of the Botanical Sub-Station 

at Karnal for the year ending June 1934. 

B. Scheme for the extension of the Botanical Sub-Station at Karnal 
for a period of five years from September 1935, at a cost of B.s. 1,54,512. 

7. Application from the Director, Imperial Institute of Agricultural 
Research, Pusa, for a grant of B.s. 29,360 spread O\'er five years for a 
scheme for research on the cytology of Indian crops at Pusa. 

8. Proceedings of the Second Meetiqg of the Fertilisers Committee. 
9. Existing condition of the fishing industry and its possibilities of 

development in so far as supplies of fish manure are concerned. 

10. Application from the Government of Madras for a grant of 
Rs. 92,487 spread over a period of three years for a scheme of research for 
improving the fishing industry and developing the supply of fish manure. 

11. Question of the need for an All-India Fertilisers Act. 
12. Experiments on some methods of disintegrating bones by previous 

fermentation. 
13. Applicatio~ from the Imperial Institute of Veterinary Research, 

l\Iuktesar, for the appointment of a Research Officer for five years to inves­
tigate into contagious abortion of cattle, sheep and goats at an estimated 
cost of Rs. 1,00,763, if an Indian is appointed and at B.s. 1,44,141 in ca~ 
of an officer of non-Asiatic domicile. 

H. Recommendations of the Crop Plannin~ Sub-Committee of the 
Advisory Board of the Imperial Council of Agricultural Research, June 
1934. 

15. Proposal for the appointment of Standing Committees on Rice 
and Wheat under the Imperial Council of Agricultural Research. 

16. Report of Mr. K. P. R. Kartha on milk production statistics. 

17. Application from the Government of Bombay for a grant of 
Rs. 29.070 spread o,'er three years for a Scheme of research in Apiculture 
by Mr. C. J. George, Profe!'sor of Botany, Wilson College, Bombay. 
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18. Application from the Government of Baroda for a grlUlt o( 
.us. ]6,~OO spr~ad over five rears for a Scheme of research on Bee·keeping 
for GUJerat. 

1~. Prop~ to ~titute a regular system of scholarshipa by the 
Imperial COUDcll of AgrIcultural Research for the training of Agricultural 
Research workers in India. 

20. Proceedings of the Second Meeting of the Animal Nutrition Com­
mittee appointed by the Imperial Council of Agricultural Retiearch . 

. 21. Proceedings of the first meeting of the Dairy Committee appointed 
by the lmperJat ,",oUUCll of .Agricultural Research. 

22. Application from :Mr. J. J. DeValois, Principal, American Arco' 
Mission, Agriculture Institute, Katpadi, Madru, for a grant of Rs. 78 876 
for goat breeding in the Madras Presidency spread over a period of 10 
years. 

23. Annual Reports on the working of the Rice Research Schemes in 
Madras and the United Provinces (1933-34) and the Central Province. 
(September 1932 to March 1934). 

24. Application from the Government of Bengal for a grant of 
&S. 43,152 spread over three years for a Scheme of researeh work on 
the Physiology of the rice plant by Dr. S. P. Agharkar of the Calcutta 
University. 

25. Application from the. United Provinces Poultry Association, 
Lucknow, for a grant of Rs. 15,864 spread over three years for a scheme 
to investigate the preparation of egg~ for marketing and other methods of 
disposal. 

26. Application from the Government of Madraa for a grant of 
Rs. 37,580 spread over a period of ten years for sheep breeding research 
in Madras. 

27. Application from the Government of IIyderabad for a grant of 
B.s. 77,960 spread over a period of 10 years for a scheme of research in 
Sheep breeding. 

28. Scheme from the Government of Madras for an investigation into 
the quality of rice. 

29. Progress report for the year 1933-34 on the 8Ch~me of r~arch 
work on rice physiology by Dr. R. H. Dastur, Royal InstItute of Science, 
Bombay. 

30. Application from the Government of Bengal for a grant .of 
B.s. 21,600 spread over five years for a sch~me of rese~rch on. the bIO­
chemical and physico-chemical properties of nee at the Blo-Chemlcal labo­
ratory of the Dacca University . 

. 31 Scheme from the Government of Bihar and Orissa for research 
on the quality of rice: 

32. Application from the Government of the Central Provinces for 
a grant of Rs. 10,088 spread over four yean for research w~rk on the 
" gangi " pest of rice-Entomological work under the 8Che~e of nee research 
already sanctioned by the Council for the Central Provmees. 



33. Application .from the ~over.nment of Bengal for a Supplementary 
grant of lts. 15,571 10 connectIon wIth the appointment of a Physiological 
Chemist to study Animal Nutrition problems at Dacca. 

34. Recommendations of the Tobacco Sub-Committee of the Advisory 
Board of the Imperial Council of Agricultural Research. 

35. Application from the Andhra University for a grant of 
Rs. 1,000 for a Scheme to find out the best method of extractinO' Nico­
tine commercially from tobacco waste and to design an apparatus for the 
same. 

36. Progress Reports on Veterinary Research Scheme sanctioned by 
the Imperial Council of Agricultural Research :-

(i) Annual Report on the work of the Veterinary Investigation 
Officer, Madras, for 1933-34. 

(ii) Annual Report on the work of the Veterinary Investigation 
Officer, Bihar and Orissa, for 1932-33 and 1933-34. 

(iii) Annual Report on the work of the Veterinary InYestigatiou' 
Officer, Hyderabad, for 1932-33 and 1933-34. 

(iv) Annual Repo,t on the work of the Veterinary Investigation 
Officer, Punjab, for 1932-33 and 1933-34. 

(v) Annual Report on the work of the Veterinary Investigation 
Officer, Bombay Presidency, for 1933-34. 

(vi) Annual Report on the work of the Veterinary Investigation 
Officer, Central Provinces, for 1932-33 and 1933-34. 

(vii) Annual Report of Dr. A. E. Slater's goat breeding scheme for 
the year 1933-34. 

37. Application from the Andhra University for a grant of Rs. 18,200 
spread over a period of five years for a study of fruits and vegetables with 
a view to their utilisation in manufacture. 

38. Application from the Government of North-West Frontier Pro­
vincc for II grant of Rs. 27,350 spread over a period of five year'S for 
research on the improvement of fruit culture in the North-West Frontier 
Province and the problem of marketing. 

39. Application from H. E. H. the Nizam 'sGovernment, Hyderabad, 
for a grant of Rs. 58,610 spread over a period of 5 years for a fruit 
research Scheme. 

40. Application from the Government of Mysore for a grant of 
Rs. 68,880 spread over a period of five years for a Scheme for fruit cultiva­
tion in the Mysore State. 

41. Proposal to appo~nt three Assistants on Rs. 120-10-150 each 
in the plal'c of the Physiological Botanist under the scheme of fruit 
research in Bihar and Orissa. 

42. Report on the experimental consignments of mangoes from 
Bombay to Great Britain during 1933. 

43. Note by Sir Harry Lindsay, Indian Trade Commissioner, London, 
on the subject of experimental consignments of fruit from India to the 
United Kingdom. 
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44. Application 'from' the Oon~rnment of Madras for a grant of 
RB. 74,000 sprelJd over five years for a schemll of research work 011 
bananas. 

45. Programme of work on the Bombay Cold Storage Reie:uch Scheme 
for 1934, 1935 and 1936. 

46. Application from the Government of Bengal for an extension of 
the scheme of research on the mechanical analysil of lateritic loilll and 
on the nutrition of the rice plant at the Dacca University. 

47. Progress Report for 1933-34 on the Scheme of re!learch into the 
properties of colloid soil coristituents by Professor J. N. Mukherjee of the 
Calcutta University. 

48. Scheme from the Government of Bihar and Orissa for re!learch 
on the regeneration of sand affected lands in Bihar and OrL'IlIa. 

49. Note by Mr. Churchill, Dy. Director of Agriculture. Northern 
Circle, Central Provinces, on sann hemp as a fibre crop in the Central 
Provinces. 

50. Application from the Government of Madras for a grant of 
Rs. 1,500 spread over three years for a scheme of expf'rimf'nts on the 
improvement of sann hemp fibre at the Agricultural Re'le'lrch Station. 
Samalkota. 

51. Application from the Government of Bombay for a ~r8nt of 
Rs. 1,500 spread over three yeara for research work on llano hemp in the 

• Bombay Presidency. 
52. Application from the Government of the Central Provincf's for a 

grant of Rs. 20,060 spread over five years for a scheme of research work 
on sann hemp in the Central Provinces. 

53. Application from the Andhra University for a grant of Rs. 5,000 
spread over a period of two years for a scheme to inveJItigate the com­
mercial production of Sweet Potato Starch by Dr. D. G. Walawalkar, 
RAg., M.Sc., Head of the Department of Technology, Andhra UniverMity. 

54. Annual Report of the Madras Potato research Scheme for the 
year 1933-34. 

55. Potato Breeding Scheme for Northern India. 
56. Report on the investigations on cereal rusts by Dr. K. C. Mehta 

for the year.1933-34. 
57. Application from the Government of the United Province" for & 

grant of Rs. 1,24,000 for the continuance of the inve~ti~ation9 on cereal 
rllsts by Dr. K. C. Mehta, Profes.'IOr of Botany, Agra College, for & 
further period of three years from March 1935. 

58. Application from the Government of the Central Provincl'lJ for a 
grant of &S. 46,200 spread over a period of four years for a achemf'! of 
research work on pan cultivation. 

59; Report 'of the Tractor Ploughing work carried out by the Burma 
Shell Oil Storage and Distributing Company, of India, Ltd., Bombay~ 
during the 1933-34 season. 
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60. Progress made in the preparation of" Statistical notes on the 
technique of field experiment8 by the Statistician to the Imperial Council 
of Agricultural Research. , 

61. Printing of Progress Reports on Research Schemes. 
62. Application from the Government of Bengal for a grant of 

R'I. 5,000 spread over two years for a scheme for im'estigating the Biology, 
Anatomy, and development of pulse beetles (Bruchida», with special refer­
ence to remedial measures against these pests by ~Ir. D. D. ~Iukherji, 
Lecturer in Zoology, University College of Science and Technology, 
Calcutta. 

63. Adoption of measures to prevent the further spread of San Jose 
Scale, a serious fruit pest in India. 

64. Provincial Schemes for the improvement of Agricultural ~Iarket­
ing. 

65. Proposal to appoint provincial dairy Committees. 
66. Progress Rflports on Veterinary Research Schemes sanctioned by 

the Imperial Council of Agricultural Research :-
(i) Annual Report on the work of the Veterinary Investigation 

Officer, Bengal, for 1932-33 and 1933-34. 
(ii) Annual Rep'ort on the work of the Veterinary Investigation 

Officer, Assam, for 1933-34. 
(iii) Annual Report on the work of the Veterinary Investigation 

Officer, United Provinces, for 1933-34. 
N. B.-Please treat item No. 19 of the Agenda as cancelled. 

Proceedings of the Tenth Meeting of the Advisory Board of the Imperial 
Council of Agr'cultural Riesearch beld at Simla on Monday, the 3rd 
September 1934. 
The following were present :--

1. Diwan Bahadur Sir T. Vijayaraghavacharya, K.B.E .. Chairman. 

2. Mr. B. K. Badami. 
3. Dr. W. Burns. 
4. Mr. B. C. Burt. 
5. Mr. M. Carbery. 
6. Mr. J. N. Chakravarty. 
7. Mr. R. T. Davis. 
8. Mr. G. K. Devadhar. 
9. Mr. T. J. Egan. 

10. Mr. E. S. Farbrother. 
11. Khan Bahadur' Maulvi Fateh-ud-Din. 
12. Dr. J. C. Ghosh. 
13. Dr. L. K. Hyder. 
14. Dr. V. N. Likhite. 
15. Mr. A. M. Livingstone. 
16. Mr. A. McKerral. 
17. Brigadier H. S. Mosley. 
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18. Mr. A. M. Mustafa. 
19. Mr. Nizamuddin Hyder. 
20. Lt.-Col. E. Noel. 
21. Colonel A. Olver. 
22. Mr. T. F. Quirke. 
23. Mr. S. V. Ramamurty. 
24. Mr. P. B. Richards. 
25. Mr. J. H. Ritchie. 
26. Mr. C. V. Sane. 
27. Mr. P. T. Saunders. 
28. Mr. D. R. Sethi. 
29. Dr. F. J. F. Shaw. 
30. Rao Bahadur C. T. Tadulingam 
31. Mr. G. T. Tait. 
32. Mr. W. Taylor. 
33. Mr. C. G. Trevor. 

The following attended as visitors :-
1. Dr. S. P. Agharkar. 
2. Mr. D. BaI. 
3. Dr. J. K. Basu. 
4. Mr. E. J. Bruen. 
5. Mr. A. P. Cliff. 
6. Professor R. II. Dastur. 
7. Mr. R. '!i.. Hill. 
8. Mr. S. N. A. Jafri. 
9. Mr. II. C. Javaraya. 

10. Dr. P. G. Krishna. 
11. Dr. P. E. Lander. 
12. Dr. K. C. Mehta. 
13. Mr. K. A. Menon. 
14. The Hon'ble Mr. E. Miller. 
15. Professor J. H. Mitter. 
16. Mr. I. D. Mohendra. 
17. Mr. A. Mohiuddin. 
18. Mr. John A. Munawar. 
19. Dr. B. C. Pal. 
20. Professor P. K. Parija . 

.21. Mr. K. P. Pillai. 
22. Mr. K. G. Raja. 
23. Mr. T. S. Sabnia. 
24. Dr. K: C. Sen. 
25. Mr. S. I. A. Shah. 
26. Mr. M. Vaidyanathan. 
27. Rao Bahadur B. Viswanath. 
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In the absence of Rai Sahib Malik Charan Das, Mr. Bazlul Karim 
acted as Secretary~ 

2. The meeting lasted from 12 noon to 1-45 P.M., to enable the Com· 
mittee on Rice Research Schemes and the Standing Cattle Breeding Com­
mittee to meet in the afternoon. 

3. The Chairman at the outset welcomed the members of the Board 
and said that since the Board last met Mr. A. M. Livingstone, the Market­
ing Expert, had joined the Council. He also informed the Board that the 
Standing Finance Committee had approved the grants for the marketing 
schemc and for the establishment of a Central Dairy Institute for which 
Colonel Olver had been tI-ying for the past four years. 

4. Appointment of Committees. (Subject No. 2 of the agenda, 
Appendix l).-The proposals circulated were accepted with the additions 
shown below :-

Rice Committee.-
Mr. A. M. Livingstone. 
Dr. V. N. Likhite. 

Fruit Coimmittee.-
Mr. A. 1\1. Livingstone. 

It. was also agreed that all Provincial Senior Marketing Officers present 
would be welcome at the meetings of any sub-committees in which they 
might be interested. 

Sam" Hemp Committee.­
Mr. A. M. Livingstone. 

Rust Research Committee.-
Mr. C. V. Sane and Dr. V. N. Likhite. 

l'otato Committee.-
Mr. A. 1\1. Livingstone. 

Sian ding Cattle Breeding Crnnmittee (added for the present meet. 
ing):-

Dr. Badami, 
Mr. C. V. Sane, 
Mr. Nur-ul-Islam, 
Mr. A. 1\1. Livingston,e, 
1\[1'. Egan, 
Mr. Trevor, 

and Directors of Agriculture and Veterinary Services who were members 
of thc Committee which considered the Bombay Goat and Sheep Breeding 
Schemes and the Hyderabad Sheep Breeding Scheme in August 1933 who 
were present at the meeting of the Board. 

Standing Animal Nutrition Committee (added for the present meet­
ing).-

Mr. Carbery. 

Mr .. Bal. 
Mr. Taylor. 
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Progress Reporl CfJtnmitte. (Animal Husbandry).­
AIr. E. J. Bruen. 
Mr. G. K. Devadhar. 

5. Ezisti,,!g condition 01 t~e fishing iMIU'ry and itr p08swilitiel 01 
devel()pment .n so far a.! Ituppltes 01 fish man"r. are cMlCerfted. (SubjtCl 
No.9 on the agenda, Appendiz Il).-H,ao Bahadur B. Viswanath aaidthat 
the subject was discussed at the last meeting of the }o'ertilillel'll' Committee 
and that in view of the importance of the fishing indUlitry for fbh manul'c 
lind as food for livestock the committee recommended to the Board that 
the various provinces should be BIlked to develop the indWitry. lIe added 
that fish manure was a very important manure for Indian lIOill and it 
Wilt! therefore very necessary thRt thill an indigenous manure whiclt 
combined in Ii concentrated form both the nitrogenoull as well 88 phUIIl'hatic 
mllnure should be encouraged. Colonel Olver said that fish meal if 
plentlful would form a valuable feed for livestock in thia country. The 
difficulty at present experienced was the absence of a rl'gular lupply. lIe 
therefore emphasised the importance of continuing the work which wa .. 
b(~il1g done in Madras with a trawler in surveying the fishing groundll round 
.tl.e coast, and thought that the fishing indust.ry rij?ht round the ('oast of 
India WM one which deserved encouragt'ment. lIe lu!!,gested that all 
expert committee should be appointed to deal with the whole quePition on 
a brond scale. 1I1r. Ramamurty was in agreement with what Culonel Olvrr 
harl ,;;sid and added that if the I. C. A. R. forwarded the recommenda­
tions (If the committee to the various Local Government. who were interest<'d 
they would perhaps devote greater attention to the subjt'ct than nO\~. 
Messr~. Carbery and Sethi were also of the opinion that it ',,"ould be u'leful 
to fOl'ward the recommendation of the .'ertilillerl Committ~e to LoraJ 
Go,'ernments. The Advisory Board endo~ed the recommendation of tll" 
Fettilisers Committee. 

6. Application from the Ooverftment of Madra, for a gran' of 
Rs. 9;1,487 spread over a period 01 three year, frw- a .chem. of ruearch. lor 
t)l1proving the fishing industl'y and developing Ihe supply of {tJ!,& man"rc. 
(Subjecl No. 10 on the agenda, Appendu IIl).-Mt. Ramamurty in intro. 
ducing the scheme said that in the We~t Coast of Madra. there whs a 
large surplus of fish which could not be consumed locally. lIe said that 
the supply of fish had varied from year to year for the 18Ht ten years and 
on an awrage he estimated that the value of the supply would be about 
Rs. 8 lakhs per annum. Some years ago the Madras Government had 
some research done in regard to the prE-paration of fiHh mllnure and fulh 
rot'al. The East Coast of the Madras Presidency had also been lurveyI'd 
by the trawler and it was found that there was five times .8 ~at a supplJ" 
there as in the West Coast, and that if the!W! fisheriea were developed tht're 
would be plentY of material availRble for conversion into fish 
munure and fish meal. TIe therefore supported the recommendation of the 
Fi!rtilisers' Committee regarding the bio-chemical work which was pro­
posed bv the Madras Government in order to make economic U!W! of the 
materiai already available. The :Madras Govt"rDment he thought would 
not be eontent with making use of the material available but would a1,,& 
exploit the new sources. In reply to a question put by Mr. Livingstone, 
MI'. Ramamurty said that they had a second-hand trawler bought in 
England some ten years ago but as it gave trouble it was recently sold. 
There were DOW a number of Dew fishing grounds which had been suneyed 
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but lIot exploited. Dr. Burns, in opposing the scheme, said that the 
DlallufactUre of fh.h Il1ll11Ure and fush meal was only a subsici.arv Lem 
of the main question and until it was known from the Madras Goverll­
ment whether they would again take up deep sea fishing the scheme should 
nut Le passed. Mr. Livingstone agreed with Dr. Burns. He said that. 
the tlevelopment of the fishing industry was more important than the 
devclopment of existing factories to produce fish manure, and that the 
problems of proper marketing of fish meal and storage in refrigerating 
,"ailS were more important than the question of production of fish manurc. 
He was of the opinion that without holding up the Madras Scheme in any 
way 1\ Committee should be appointed to expand the Madras Scheme so 
as 10 cover any enquiry into the production, manufacture and utilisatioll 
of fi~h and fish products generally. It was also elicited in the course of 
di~cus";ion that except in Madras, Cochin and Travancore, the Fisherics 
Derartments in maritime provinces had been closeU. That being so, 
1\11'. Livingstone was of the opinion that a central Committee should be 
appointed by the Imperial Council of Agricultural Research to deal with 
work connected with fisheries. Dr. Hyder opposed the scheme on the 
ground that Sir Frederick Nicholson, a former Director of the Department 
of Fisheries, Madras, had expressed the view that the expenditure was 
unnecessary and unwarranted and that the oil produced in Madras was 
first cla<;s. Rao Bahadur Viswanath supported the Scheme and said that 
subjects Nos. 9 and 10 were inter-connected and that the fishing industr:' 
should be dC\"eloped firstly for the purpose of producing fish for edible 
pm'poses, secondly to produce fish manure free from defects such as oil, 
saud, etc., and capable of readily undergoing decomposition in the soil 
and thirdly to. produce oils to supplement cod liver oil and for the purpOSt~ 
of soaps, etc. He said that the Madras Government scheme should h~ 
I.IcC'epted and sanctioned without undue delay.. 1\11'. Ramamurty in reply­
ing to the eriticisms said that he welcomed the suggestion of appointing 
a central fisheries committee but that the Madras Government scheme· 
!Should not be postponed as there were. plenty of grounds to exploit. He 
was of the. opinion that after the fields aJready discovered had been 
exploited. the Madras GovernmC'nt would consider the question of purcha~. 
iug a new trawleor. After severl\l members had Ilpoken it was snggested 
b,- :i'llr, Burt that infonnation should be obtained before the end of the 
p~e!'ent meeting of the Board as to what the Madras Government have 
done to exploit the new sources located by the trawler. Mr. Ramamurtv 
prOlniserl to obtain information by telegram from the Madras Government. 
Further consideration of the Scheme was therefore postponed till Friday, 
the 7th September. 

Qlustion of the need for an all-India Ferf.ilizers Act. (Subject No. 11 
of tlte agenda, "tppcndix IV).-Mr. Burt explained that this subject was 
considered by the Fertilisers Committee at its first mepting and members 
of the Committee were asked to investigate the question in their own pro­
"in\'es pending the second meeting. At the S{'cond meeting there was a 
"rpat diversity of opinion 'not so much as to the desirability of the Act 
hut liS to the possibility of enforcing it if one were passed. It was also 
llointed out by several members of the. Committee that at the moment 
there was a need for more of rptaiJers of fertilisers and that legislation 
might discourage these. The Committee therefore suggested simplified 
le~islation which would only enforce proper labelling and desired that 
oninions should be obtained. A number of firms selling fertilisers did 
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- not even agree to this. One. ~r two provinces had pointed out that they 
had felt the need for a Fertilizei'll Act and therefore the Fertilizers Com­
mittee sugge~ted that the !l~estion ~f a preliminary step insisting on a 
correct labellmg of all fertilizers whIch are kept in bags and in the form 
of cakes should be examined. The members were asked to &end in their 
opinions as to how far the Act, if paS8ed, would work in their provinces 
and also to ascertain the opinions of some of the larger fertilisers distri­
butors. These opinions were before the Board. Mr. Burt's own feeling 
in the matter was that the time had come to make a start in the matter 
and if there was to be a legislation it was eminently desirable that it should 
be all-India legislation. lIe suggested that an attempt should be made 
to secure uniformity combined with the necessary elasticity by an enabling 
Indian Fertilisers Act which would be brought into etTect in each Province 
(or State) as the Local Government thought fit. This will-prevent the 
complications which would arise from several Provincial Acts, with 
different standards and requirements. At the same time it would giv(' 
elallticity because in an Act of that kind one would always have provision 
for provincial rules as well as for a certain number of essential all-India 
rules. Whether such an Act should be brought into operation by notifica­
tion or by a Resolution of the Provincial Government was a matter on 
which Local Governments would have to be consulted. Mr. Ritchie agree.i 
wit II Mr. Burt. Mr. Devadhar said that the time had not yet come for 
such an Act and added that the agriculturists should fi~t be taught the 
nlue of artificial manures and the need for demanding a certificate of 
composition of the manure. :Mr. Ramamurty said that the Government 
of Madras were in favour of legislation and that in respect of manures 
consisting wholly or partly of chemical manures it would be possible to 
state the contents. Dr. Burns was of the view that the Act was long 
overdue. Mr. Carbery said that firms in Calcutta were not prepared to 
state the composition of patent manUreB. They wanted to keep thia a 
secret. Mr. Burt suggested that the label might state that the manure 
cont~ined not less than such and lIuch a percentage of nitrogen, lIuch and 
such a percentage of phosphates and such and lIuch a percentage of potaah­
which was what the Committee had in mind when making this recom· 
mendation. There was no intention of asking the firmll the actual make-up 
of mixtures. Mr. Burt then moved the following resolution :-

.. That in the opinion of the Advisory Board the time hall now come 
for the introduction of an all-bdia Fertilisers Act of au 
enabling character to be brought into force in each province 
and State by Notification by the Local Government as found 
necessary. II 

The resolution when put to vote was carried. Mr. Burt then moved :-
" That a drafting Sub-Committee of the Advisory Board with power 

to co-opt members be appointed to prepare a draft of an all­
India Fertilisers Act for submiS8ion to the next meeting of 
the Advisory Board." 

The resolution was carried, the personnel of the Committee was left to the 
Cllairman of the Board. 

Experiments on some methods of disintegrnti1l!1 bones b" previout 
In·mentation. (Subject No. 12 Oft th, agenda, Appendix V).-Dr. Lander 
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introduced the scheme. Rao Bahadur Viswanath supported the proposals 
as they would be of direct and immediate interest to poor agriculturists. 
Dr. BurDS referred to the .work done by Rao Bahadur Sahasrabudhe and 
~nquired whether it was the Committee's intention that the practical 
applicability of the work already done should be tested by a few trials. 
Mr. Burt observed that this was the intention. In an answer to a question 
of Mr. Devadhar Mr. Burt stated that the export of bones, etc., was only a 
~all proportion of the total supply. The committee's proposals were 
approved. 

Application from tit.. Impel'iaZ lnstliute of referinary Researc1t, 
M"ktesar, for tlt.e appointment of a Re.searClt Officu for fiue !leal'S .to 
iflvestigate tAtt) wntagious abot1wn of cattle, sheep and goats a·t an esti­
mated cost of Rs. 1,00,763, if an lndum i.s appointed and at Rs. 1,4.J,Ul: 
ift case an officer of ~Asiatic domicile. (Subjed No. 13 of the agenda, 
Appendil; VI).-Mr. Taylor introduced the scheme and said that a scheme 
on similar lines had been recommended by the Board in 1931 and that 
the Govcrning Body of the Council ·had rejected it. The scheme was an 
important one both from the point of view of economy as well as of public 
health. Colonel Olver supported the scheme and said that the position 
had changed since the original scheme was put up. With the appoint­
ment of Veterinary Investigation Officers in the Provinces valuable informa­
tion could now be obtained in regard to contagious abortion, and that a 
specialist officer if appointed would have ample material to make a 
thorough study of this condition. Contagious abortion and the sterility 
arising from it were very important from the economic point of view and 
was nOw recognised to cause a considerable amount of sickness among 
human beings. Mr. Quirke strongly supported the scheme and pointed 
out that from the point of view of the National Horse Breeding Society 
it was also important to investigate equine abortion and get some knowledge 
of the incidence of this disease. He suggested that this investigation 
should also be included in the scheme. Brigadier. Mosley supported 
.Mr. Quirke, In answer to the Chairman Mr. Taylor said that there would 
be no increase in the expenditure by the inclusion of equine disease in 
the invt'Stigation. Messrs. Saunders, Farbrother and Bruen also supported 
the scheme. Mr. Bruen suggested that some provision, say, Rs. 20,000 
should be made in order to pay compensation to private individuals from 
whom material would be obtained for investigation. Mr. Devadhar sug­
gested that attempts should be made to recruit an Indian and if no Indian 
is available then only recruitment should be made from abroad. The 
Chairman explained at this stage that every attempt will be made by the 
Public Service Commission to recruit an Indian according to plan 1 fail­
ing which steps would be taken to recruit a man from abroad. Mr. Taylor 
in reply to a question of Mr. Ramamurty stated that the intention was 
to try the plan No. 1 and only if it failed would they have recourse to plan 
No.2. The Chairman also made it clear that the charge for house-rent 
would not be borne by the Council. Mr. Taylor said that the scheme was 
drawn up on an all-India basis and that equine were not considered to 
be of as great economical importance as cattle but equine abortion would 
be dealt wit.h as far as possible under the scheme. In the end the Chair­
man put the scheme to vote and it was carried. The suggestion of 
Mr. Bruen that Rs. 20.000 should be provided in the scheme for paying 
corupensation to individuals was put to vote and lost. 
Ll92ICAR 
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The meeting then adjourned till 10-30 A.M., on Tuesday. the 4th 
September 1934. . 

BAZLUL KARW, 
for 8.or"M~. 

SIMLA, 
The 3rd September 1934. 

Proceedings of the Tenth Meeting of the AdvisOl7 Board of the Imperial 
Council of Agricultural Research held &t Siml& on Tuesday, the 6th 
September 1934. 
The following were present :--

1. Diwan Bahadur Sir T. Vijayaraghavacharya, K.B.E., Chairman. 
2. Mr. B. K. Badami. 
3. Dr. W. Burns. 
4. Mr. B. C. Burt. 
5. Mr. M. Carbery. 
6. Mr. J. N. Chakravarty. 
7. Mr. R. T. Davis. 
8. Mr. G. K. Devadhar. 
9. Mr. T. J. Egan. 

10. Mr. E. S. Farbrother. 
11. Khan Bahadur Maulvi Fateh-ud-Din. 
12. Dr. J. C. Ghosh. 
13. Dr. L. K. Hyder. 
14. Dr. V. N. Likhite. 
15. Mr. A. M. Livingstone. 
16. Mr. A. McKerral. 
17. Brigadier H. S. Mosley. 
18. Mr. A. M. Mustafa. . 
19. Mr. Nizamuddin Hyder. 
20. Lt.-Col. E. Noel. 
21. Colonel A. Olver. 
22. Mr. T. F. Quirke. 
23. Mr. S. V. Ramamurty. 
24. Mr. P. B. Richards. 
25. Mr. J. H. Ritchie. 
26. Mr. C. V. Sane. 
27. Mr. P. T. Saunders. 
28. Mr. D. R. Sethi. 
29. Mr. S. I. A. Shah. 
30. Dr. F. J. F. Shaw. 
31. Rao Bahadur C. T. Tadulingam. 
32. Mr. G. T. Tait. 
33. Mr. W. Taylor. 
34. l\Ir. C. G. Trevor. 
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'fhe following attended as visitors :r-

1. Dr. S. P. Agharkar. 
2. Mr. D. Bal. 
3. Dr. J. K. Basu. 
4. Mr. E. J. Bruen. 
5. Mr. A. P. Cliff. 
6. Professor R. H. Dastur. 
7. Mr. R. H. Hill. 
8. Mr. S. N. A. J afri. 
9. Mr. H. C. J avaraya. 

10. Dr. P. E. Lander. 
11. Dr. K. C. Mehta. 
12. Mr. K. A. Menon. 
13. The Hon'ble Mr. E. Miller. 
14. Mr. I. D. Mohendra.. 
15. Mr. A. Mohiuddin. 
16. Mr. G. Morgan. 
17. Mr. John A. Munawar. 
18. Mr. Nurul Islam. 
19. Dr. B. C. Pal. 
20. Profe,!sor P. K. Parija~ 
21. Mr. K. P. Pillai. 
22. Mr. K. G. Raju. 
23. Mr. T. S. Sabnis. 
24. Dr. K. C. Sen. 
25. Mr. M. Vaidayanathan. 

In the absence of RaiSahib Malik Charan Das, Mr. Bazlul Karim acted 
as Secretary. 

2. The meeting commenced at 10-30 A.~. and adjourned at 12-30 P.M. 
to enable the Marketing Committee, the Tobacco Committee and the Stand­
ing Animal Nutrition Committee to meet in the aft~rnoon. 

3. Proposal for the appointment of Standing Committee o:n Rice and 
Whwt under the Imperial Council of Agricultural Research,. (Subject 
No. 15 on the agenda, Appendix VII)~-Mr. Burt in introducing the 
subject said that on the recommendation of the Crop Planning Conference 
it was proposed to appoint two standing committees one for rice and 
another ~r wheat to deal with matters relating to the production, market­
ing and general improvement of the two crops and that these committees 
would be appointed by the Governing Body under Rule 30 of the Rilles 
IIIld Regulations of the Council. He referred to the draft constitution· of 
the committees in Annexure III of the note circulated and suggested that 
these might form the basis of discussion. The Chairman of the Board 
said that in framing the constitution of these two Committees the Board 
should bear in mind two points, namely, that the Government of India. 
attached great importance to these committees and that the committees 
might be constituted somewhat on the model of the Indian Central Cotron 
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Committee. Messrs. Ramamurty. Burns. Carbery and Richards concurred 
with the proposals made by the Agricultural Expert. Dr. Burna luggested 
the inclusion of the Crop Botanist. Bombay. and Mr. Richards and Rao 
Babadur Tadulingam suggested the inclusion on the Rice Committee of 
all the marketing officers in the provinces who will deal with rice. 
lIr. McKerral, while agreeing with the proposals made. stated that a non­
official rC}.IJ"esentative of the Burma wholesale Rice exportera was ablJCi­
lutely neces~ary in the ~ittee was to carry weight in Burma. lIe also 
suggested that the meeting of the rice committee &bould be held in con­
junction with the meetings of the Advisory Board &8 far &8 possible. 
Messrs. Sethi, Ritchie and Chakravarty were also in agreement with the 
proposals, the latter suggested the addition of the Economic Botanist, 
Assam, who was carrying out research on rice. After further diacu88ion 
the Board agreed to the following additions being made to the rice com­
mittee,-Under (a) the Directors of Agriculture of Travancore and Cochin. 
Under (c) the Crop Botanist of Bombay and the Economic Botanist of 
Assam. Under (e) 5 and 6 should be altered to 5. 6 and 7 and should be 
reserved for trade representatives from Madras, Bengal and a representative 
of the wholesale exporters of rice from Burma. 

As regards the Wheat Committee the following amendments were 
agreed to:-

Under (a) the Directors of Agriculture of the Central Provinces and 
Baroda should be added; under ('b) the N.-W .. F. P. will not require any 
representation but a representative to be nominated. by the Central Pro­
~inces Government should be added ; under (c) the Crop Botanist, Bombay, 
and the Economic Botanist for Rabi cereals of the United Provinces and 
the nastern Bengal, Central Provinces, should be added ; under (e) one 
representative of the wheat trade in the Central Provinces should be 
added. 

4. Reporl Q/ Mr. K. P. B. Kartha on rm1k prod'UCtion ,tatistic •• 
(Subject No. 16 on the agenda, Appendix VIII).-The members had no 
comments to offer and the Board passed on to the next subject. 

5. Application from the- Government 0/ Bombay for G grant of 
Rs. 29,070 spread, over th.ree year. for a scheme uf research, in Apkultur. 
by 111r. C. J. George, Professor of Botany, Wilson CoTlege, Bombay. (Sub­
ject No. 17 on the agenda, Appendiz IX). 

6. Application from 'he G01Jernmen.l 0/ -Baroda for a gran' of 
RB. 16,900 spread, over five years lor a scheme of ruearch, 011 Bee-keeping 
for G1ljerat.(Subjecl No. 18 on the agenda, Appendiz IX).-Aa these two 
items related to the same subject they were taken together. Dr. Burns 
and Mr. Sane introduced the Bombay and Baroda schemes respectively. 
Dr. Burns said that this scheme was important in view of the fact that 
bee-keeping would be an useful subsidiary. industry for agriculturists. 
Professor George was fully qualified to earry out the, scheme. Mr. Rama­
murty said that in Madras a considerable amount of work on bee-keeping 
had been done both at the Agricultural College and .by the Y. M. C. A. 
ana that they were publishinl!' a bulletin specially devoted to bee-keeping. 
lIe also said that the Mysore Government had started work on bee-keepin~ 
and that bee-keeping was recognised as a valuable cottage industry. He 
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therefore suggested that before undertaking these two isulated schemes the 
Board might get all the information that was. available in the various 
centres where work was being done so as to see what problems had already 
been solved and what remained to be done and then place all the informa­
tion collected before a Sub-Committee to be appointed to determine what 
problems remained to be solved. These two schemes might also form 
JUaterial for that Sub-Committee. Mr. Richards in supporting the sug­
gestion made by Mr. Ramamurty said that the question whether bees could 
be kept profitably in any locality was one which could only be answered 
by trial as it depended upon the flora of the area. While it was neces­
sary that practical trials should be made locally, the question of bee-keeping 
in India in general appeared to be one which could best be dealt with by 
haying one central organisation to deal.with esse.ntial investigations. The 
importation of bees from abroad especially with reference to the exclusion 
()f diseases should be limited to one Institution ; where such hybridisation 
.as may be possible with indigenous Indian bees could be done under the 
expert assistance which would be necessary ; and from which Provinces 
Bud States draw their stocks.. Mr. Burt agreed with Mr. Ramamurty and 
said 1hat the mat:er should be referred to a committee for consideration 
.as to what was to be done in the way of research from an all-India point 
<,f "iew. He also said that the Imperial Entomologist should be requested 
to furnish any fuller detailed information on the subject which might be 
:available. He thought there was a lot of information available at Pusa. 
:Ml'. Ritchie agreed with Mr. Richards and suggested that men from the 
provinces could be trained at a Central Station. Messrs. Devadhar and 
Likhite however pressed for the immediate starting of these two schemes. 
Rao Bahadur Tadulingam fully endorsed the views expressed by 
1\[1'. Ramamurty and said that this being a subject of all-India importance 
his proposal should be accepted. Dr. Burns accepted the suggestion of 
1.fr. Ramamurty. The Board decided on the appointment of a Committee 
and to refer the scheme to it. The selection of the personnel of the Com­
mittec was left to the Chairman of the Board. The Committee should 
suhmit its report to the next meeting of the Board. 

7. Proceedings of the Sec()l1ld Meeting of the Animal Nutrition Com­
mittee appoin.ted by the Imperial Council of Agricultural Research. (Sub­
ject No. 20 on the agenda, Appendix X).-The Board had no comments to 
-offer. 

S. Proceedings of the first meeting of the Dairy Committee appointed 
by the Imperial Council of Agricultural Research. (Subject No. 21 on the. 
{/{/enda, Appendix XI).-The Board had no remarks to offer. Mr. Bruen 
suggested that the scheme for the establishment of a Central Dairy Institute 
might be referred to the' Director of Agriculture, Bombay, for any sugges­
tions that he might offer. 

9. Deoisidns of the Governing Body 00 the recommendations of the 
Advisory Boa<t'd made at the latter's meeting in Febf'"IIN'Y 1934. (Subject 
No.1 of the agenda, Appendix XII).-Noted. 

10. Proceedings of the first meeting of the Cattle Breeding Committee 
appointed by the Imp8l;al Council of Agricultural Research. (Subject 
No. ,'I of the agenda, Appendix XIII).-No remarks. 
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11. Xu /ow·'l AotiGl R,port 01 lu l",ptriGl AgrictIUMnIl BIWfO"­
(Subj,ct No.5 0/ lu ai/'''da, Ap~ ZlY).-No remarta. 

12. Progru$ Report Oft lA, Il'Ork'reg 01 11, BolaMc4l BMb-BltJlWrt of 
Ka,.,.al for lA, yeO#' ,tId'reg J",,,, 1934. (Bw.bjecl No. I-A of ,,., ogeMa, 
Apptndiz XV). Bclle""lor lA, ,.d~ of 'A, BtrlaMcol BMb-BIaIWrt at 
KaM1fJi lor a p6riod of fiv' yean from Seplember 193' al (I COlI' 01 
Rs. 1,54,513. (Stlbjec' No. 6-B 01 lA, ageMa, App6t1diz XVl).-The 
Board approved the Progress Rc.-port on the working of the Botanical Sub­
Station at Kamal for the year ending June 1934. 

The question of the extension of the Botanical Sub-Station for a further 
period of five years was then'considered. Dr. Shaw, in opening the dill­
cu&"ion .said that the present proposal was the outcome of a scheme for 
the establishment of a Botanical sub-station at Karnal which was originall,y 
sanctioned in 1930. It was now proposed to extend the BCheme for a 
further period of five years at Karnal and later at Pus&, from the date 
of its termination, viz., September 1935. The 8ub-station at Kamal. waa 
started to provide the Agricultural Rt'SI'8rch Institute with a station for 
work under irrigated conditions. When the Agricultural Research 
Institute itself was to be transferred to the nei~hbourhood of Delhi under 
irrigation conditions, it was evident that the 8ub-station at Kamal, only 70 
miles away from Delhi, would not be required. But at Ule same time 
the reasons which prevailed, when Ole Agricultural Research Institute waa 
t!l>1ablished on unirrigated land in Bihar, now applied to a sub-station in 
Jlihar for work under un-irrigated conditions. The proposal therefore 
provided for the continuance of the Botanical sub-station at Karnal untU 
such time as Ole Research Institute was f'stablishf'd at the new aite and 
for the transference of the sub-station to Puss. whf'never the transfer was 
eomplete. It \\'as proposed to retain for the Pusa sub-station the Botanical 
Section and one portion of Ole farm where the permanf'nt manurial experi­
ments have been in progress for Ole last 26 yean. This would therefore 
pro"idf' for botanical work in North-East India and would, at the same, 
flnsure the continuance of the permanent manurial experiment. which it 
would be a great pity to abandon. As to the land and buildings of the 
llotanical sub-station at Karnal whirh were the property of the Go"em­
ment of India, it was intended to use them for part of the Agricultural 
Section of the new Research Institute. In OIia W1lY they had pro"ided 
about 200 acres of land at Karnal which could not otherwise be ser.ured 
at the new site. In reply to Mr. Morgan, Dr. Shaw stated that the 
Botanical sub-station at Karnal would not add to the bud~t provision for 
the new ReSt'affh Institute and as to the receipts accruinlf from the sub­
atation thev 'Wt're divided between the Government of India and the 
Couneil. Mr. Burt supported the proposal and said that the retenti01l 
of a sub-station at Pusa would ensure eontinuity of work on two vel')" 
important erops, tv., Linseed and Tobacco. De drew attention to the 
Fertiliser Committee's recommf'ndation regarding the continuation of old 
manurial experiments. Mr. Sethi, in support of the proposal. Raid tha' 
Bihar had been deprived recenUy of many thinl!B and requf'Jlted that the 
Counell would not deprive them of at least a auh-atation of the Imperial 
Institute of Agricultural Research in that part of the eountry. The Board 
recommended the scheme for sanction. 

13. ApplicatiMt from fll; Direct()ll'. ImperiollrestUtd, 0/ Agriculttlraf 
BUMrc1a, P~a., lor (I ura-'" 01 R,. :J9~60 8F,ad O\',r fit·, year, lor CI 
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.cheme lor research on fhe cytology 01 Indian cr~ps. at Pus~. (Subject 
Nt). 701 the agenda, Appendix XVlI).-Dr. Shaw, In mtrod~e.mg t~e sub­
ject, said that many of the members of the Board were fa~iliar wIth the 
work whicn has been done at Pusa since it started and wIth the results 
achieved. Those results had yielded great benefit to Indian agriculture 
and bad considerably increased their knowledge of genetics and plant 
breeding but there was a gap in that knowledge and in the work that 
had hitherto been done at Pusa because they had never attempted to 
investigate the cytology of the crops on which they were conducting experi­
ments. In reply to Rao Bahadur Tadulingam, Dr. Shaw stated that he 
propo~ed to take up first the cytological investigation of those crops which 
had been the subject of their plant breeding and genetical research in 
recent years. In replying to the.point raised by Mr. Morgan, Dr. Shaw 
explained that the training of post-graduate students would be transferred 
to Delhi but the students of the Botanical Section and of the Agriculture 
:Section would visit the sub-station now at Karnal and later at Pusa at 
that time of the year which was most suitable for the observation of crops. 
Mr. 8ethi supported the scheme. :Mr. Burt also supported the proposal 
very strongly and said that the scheme did not overlap the scheme of 
work on the cytology of crop plants (Madras University) either in regard 
to thc general programme of work or the crops which would be studied. 
Dr. Agharkar said that research on some of the crop-plants was already 
in progress in his lahoratory in Calcutta and enquired whether part of the 
investigation provided for in the scheme could not be done by them. 
Dr. Shaw had no objection to the supply to the universities of the seeds 
of the various varieties of the crops that were being studied to get a know­
ledge of the chromosome numbers in different crop-plants, but as such 
crops could only be grown under" pure lines" hI! felt that the neighbour­
hood of the Botanical Section of the Imperial Institute of Agricultural 
Research was more permanently suitable for the carrying out of cytological 
investigations. The Board recommended the scheme for sanction. 

14. Proceedings of the second meeting of the Fertilisers Committee. 
(Subject No.8 on the agenda, Appendix XVlII).-Mr. Burt in introduc­
ing the Report of the Fertilisers' Committee said that the Committee had 
considered all the data that had been collected in the provinces in the past 
with the idea of findin~ out how far there were results of statistical signifi­
cance on which reliance could be placed. The Fertilizers' Committee had 
attempted to draw up a programme of fertilisers experiments for the 
future. If these expt'riments were to be carried out it was obvious that 
there should be a certain degree of concentration on definite is!;ues. A 
properly conducted field experiment however skilfully planned involves the 
llse of a good deal of land and in the case of fertilisers experiments often 
rcndf'red such land unfit for other experiments for many years to come. 
The Committee had therefore suggested that there should be a certain 
amount of concentration in the planning out of fertilisers experiment for 
the future. After drawin!r IlttE'ntion to certain important details he then 
formal1y moved that the report of the Fertilizers Committee be adopted . 
.After discussion in which several members took part the Board adopted 
thE' rE'port. 

1.5. The Chairman then announced the appointment of a Committee to 
t'xllmme and report on the marketing scheme$ which bad been received 
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from the provinces in response to the request hom the CouneiL The per-" 
fiOllDel of the committee was as follows =-

Mr. I. D. Mahendra, Marketing Officer, Punjab. 

Mr. R. H. Hill, Marketing Officer, Central Province&. 

Mr; X. G. Raju Gam, Marketing Officer, Madras. 

Mr. J. A. Manawar, Assistant Deputy Director of Agriculture, Sarda 
Circle, United Provinces. 

Mr. E. J. Bruen, Livestock Expert, Bombay. 

Lt.-Col. E. C. Noel, Director of Agriculture, North-West Frontier 
Province. 

Mr. P. B. Richards, Director of Agriculture, United Provinces. 

Mr. S. V. Ramamurty', Director of Agriculture, Madras. 

Mr. M. Carbery, Assistant Director of Agriculture, Bengal. 

Mr. A. McKerrel, Director of Agriculture, Burma. 

Mr. T. F. Quirke, Director of Veterinary Serviees, Punjab. 

Khan Bahadur Maulvi Fateh-ud-Din, Director of Agriculture, 
Punjab. 

Mr. J. N. Chakarvarty, Director of Agriculture, Assam. 

Mr. D. It Sethi, Director of Agriculture, Bihar and Orissa. 

Dr. V. N. Likhite, Deputy Director of Agriculture, Baroda. 

Mr. Ahmed Mohiuddin, Marketing Officer, Hyderabad. 

Mr. K. P. Pillai, Director of Agriculture and Fisheries, Travancore. 

Mr. K. Achyutamenon, Dewan Peishkar, Cochin. 

Mr. H. C. J avaraya, Mysore. 

Mr. A. 1\1. Mustafa, Agricultural Officer, Baluchistan. 

Mr. S. I. A. Shah, Superintendent, Veterinary Department. 

Dr. L. K. Hyder. 

16. The ml'eting then adjourned till 11 o'clock on Wednesday, the 5th 
September 1934. 

BAZLUL KARIM, 

for Secretary. 

SIMLA, 

The 4th Septembe,. 1934. 
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PJ'oceedings of the Tenth Me:e:tUg of the· Ad'risory Boatd of the 
Imperial Oouncil of A.gricultural Research held a.t Simla. OD 
Wednesda.y, the 5th September 1934-

The following were prESent :-

1. Dhvan Bahadur Sir T. Vijaraghavacharya, K.g.E., Chairman. 
2. Mr. B. K. Badami. 
3. Dr. W. Burns. 
4. Mr. B. C. Burt. 
5. Mr. M. Carbery. 
6. Mr. J. N. Chakravarty. 
7. Mr. R. T. Davis. 
8. Mr. G. K. Devadhar. 
9. Mr. T. J. Egan. 

10. Mr. E. S. Farbrother. 
11. Khan Bahadur Maulvi Fatehuddin. 
12. Dr. J. C. Ghosh. 
13. Dr. L. K. Hyder. 
14. Dr. V. N. Likhite.-
15. Mr. A .. M. Livingstone. 
16. Mr. A. McKerral. 
17. Mr. A. M. Mustafa. 
18. Mr. Nizamuddin Hyder. 
19. Lt.-Col. E. Noel. 
20. Col. A. Olver. 
21. Mr. T. F. Quirke. 
22. Mr. S. V. Ramamurty. 
23. Mr. P. :a. Richards. 
24. Mr. J. Hf Ritchie. 
25. Mr. C. V. Sane. 
26. Mr. P. T. Saunders. ' 
27. Mr. D. R. Sethi. 
28. Mr. S. I. A. Shah. 
29. Dr. F. J. F. Shaw. 
30. Rao Bahadur C. Tadulingam. 
31. Mr. G. T. Tait. 
32. Mr. W. Taylor. 
33. Mr. C. G. Trevor. 

The following attended as Visitors :-

1. Dr. S. P. Agharkar. 
2. Mr. D. Bal. 
3: Dr. J. K. Basu. 
4. Mr. E. J. Bruen. 
5. Mr. A. P. Cliff.' 
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6. Mr. L. F. Cocks. 
7. Mr. R. H. Hill. 
8. Mr. C. K. Inamdar. 
9. Mr. S. N. A. Jafri. 

10. Mr. H. C. Javaraya. 
11. Mr. P. G. Krishna. 
12. Dr. P. E. Lander. 
13. Dr. K. C. Mehta. 
14. Mr. K. A. Menon. 
15. Mr. I. D. Mohendra. 
16. Mr. A. Mohiuddin. 
17. Mr. G. Morgan. 
18. lIIr. John A. Munawar. 
19. Mr. Nurul Islam. 
20. Dr. B. C. Pal. 
21. Professor P. K. Parija. 
22. Mr. K. P. Pillai. 
23. Mr. K. S. Sankaran Pillai. 
24. Mr. K. G. Raju. 
25. Mr. T. S. Sabnia. 
26. Dr. K. C. Sen. 
27. Mr. M. Vaidyanathan. 
"28. Rao Bahadur n. Viswunath. 

In the absence of Rai Sahib Malik Charau Das, Mr. Bazlul Karim 
acted as Secretary. 

2. The meeting commenced at 11 A;M. and adjourned at 1·15 P.M:. to 
enable the Fruit CommittE'e the Progress Report Committe~. lind the judg­
ing Committee for the award of medals to meet in the afternoon. 

3. Recommendatio1ls of the Crop Planning Sub-Committee of the Ad­
visory Board of the Imperial Council of .Agric1lltural Research, June 1934. 
(Subject No. 14 on the agenda, Appendix XIX).-The Chairman at the 
outset explained the circumstances under which he appointed a sub-com­
mittee of the Advisory Board in cODIlection with the Crop Planning Con­
ference and requested the Board_ to approve the action takeu by him. The 
Board approved the action of the Chairman. 

Mr. McKerral drew attention to one of the recommendations of the 
Crop Planning Conference regarding rice, viz., that the Government of 
India ShOUld consider whether the specific duty imposed by the Ottawa 
agreement on the imports of rice from foreign countries to the United 
Kingdom should be extended on paddy to the extE'nt of 3 farthings per lb. 
He said that this matter was very important to two provinces. tJiz., Bengal 
and Burma. The 'Crop Planning Conference had discussed this matter 
from the J>oint of view of trade and the agriculture of Iudia in general. 
He was of the opinion that the Imperial Council of Agricultural Research 
Should examine 'the question in its bearings on the sanctioned schemes of 
rice research now in operation. Two or three years ago the Empire 
Marketing Board and the Imperial Council of Agricultural Research made 
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large grants for rice research on the express condition that the .Agricultural 
Departments in Bengal and Burma should evolve types of rice suitable 
for the quality trade in United Kingdom. So far as Burma was concerned 
they had largely succeeded as, even before they got a grant from the 
Council, they were engaged in producing types of rice -which would some 
day capture the European market. These markets were supplied from 
America, Italy and Spain, and the export trade of those countries was 
highly sul)sidised by their Governments. The United Kingdom market 
was a small market, but it was a very i.nJlportant one. It would be of 
great advantage to India if they could capture that market, firstly because 
of thc high price paid and secondly because it ~uld relieve the pressure 
of outside competition with Indian rice which was becoming greater from 
year to ytar. With the implementing of the Ottawa agreement in 1933 
Bl!rma had got the opportunity of capturing the London market. 
Mr. McKerral took the opportunity to contradict several mis-stateJIlents 
which had appeared in the Press fromi time to time that Burma and 
Bengal could not produce types of rice suitable for the United Kingdom 
market. Had the specific duty imposed by the Ottawa agreement on 
imports of rice from foreign countries to the United Kingdom extended 
to paddy, India would have by now or by next year captured a large part 
of the United Kingdom market. Foreign countries were taking advantage 
of the differenec in the duties on rice and paddy and as an instaD\~c he 
cited the erection of a mill financed by German capital on the River 
Thames in London where large quantities of paddy imported from Spain 
were milled. Owing to this foreign competition the expolts of high grade 
rice from Burma to the United Kingdom in 1934 were negligible and 
the research schemes financed by the Empire Markcting Board and the 
Imperial ('ouncil of Agricultural Research would lose a great part of 
their value if this !'ltate of affairs were allowed to coIlltinue. He therefor{'> 
suggested that it would be extremely useful if the Council as a Council 
of Research would ratify the findings of the Crop planning Conference 
and make a similar recommendation. Mr. McKerral then moved the 
following rl'solution :-

" That in view of the fact that the grants received from the Empire 
Marketing "Board for rice research schemes in Bengal and 
Burma were expressly given for the production of rices suit­
able for the United Kingdom market and that this market is 
now becoming closed to the improved Indian rices which have 
been proved suitable for it owing to foreign paddy escaping 
the specific duty imposed on foreign rice imported into the 
United KingdolIl1 and that as the research schemes referred 
to are on this account likely to be rendered fruitless, the 
Council desires to confirm the opinion expressed by the re­
cent Inllian Crop Planning Conference that early steps be 
taken to impose a· specific duty of at least three farthings 
per pound on all foreign paddy imported into the United 
Kingdom." 

Mr. Carbery seconded the resolution and said that if given a chance, 
Bengal would be able to compet~ with foreign countries. He pointed out 
that Bengal's export rices were drawn mainly from the n(ITI-jute1!rowing 
areas. Mr. Burt had every sympathy with the object of the resolution for 
the reason !#tated by Mr. McKerral, but he would not go as far as the 



wonting of the resolution. When the rice research achemes were 1&110-

tioned there was no preference 011 rice in \he United Kingdom mar.ket. 
Indian and Burma rice always held a certain position in the United KUlg­
dom market 011 ita merits mainly 011 the aeon of price. He therefore sug­
gested that the resolution be amended to read as follows :-

Be$Olldloll as approt·ecl. 
" That in view of the fact that the granta ftC('ived from the Empire 

Marketing Board for Rice Research aehemes in Bengal ~d 
Burma were expressi,. given for the production of rIces 

. equal to the highest quality required in the United Kingdom 
market and the fact that the omission of foreign paddy from 
the specific duty gravely reduces the value of the Ottawa 
Preference on Empire Rice. the Council desires to endorse 
the opinion expressed by the recent Indian Crop Planning 
Conference that IIis Majesty's Government should be re­
quested, at an eady date, to impose a specific duty of tAre. 
farthing' per poUnd on all foreign paddy imported into the 
United Kingdom." 

The amended resolution was accepted by llr. McKerral and carried 
unanimously. 

4. Applk~utioft from tA. AftdAra Vniversit" lor a gr/Jfli f)1 R,. 5,000 
spread over tJ period 01 tlDO year, lor a sdem. to illtJestigat. tit. cmnmer­
cial productioll of SlDeet Potato StanA by Dr. D. O. Walawalkar, B. Ag., 
M.Sc., lJ,fad of tlu Deparlmellt of TecA'IIOlogy, A1Iti1t.rIJ. (SlLbject No. 53 
of tAe agenda, Appeftdi:J: XX).-lIr. Ramamurty said that he had ~ 
cei\"ed " rf>ymrt from the Agricultural Chemist, Madras, tl:&t con'iid"rnbl~ 
work had been done on the subject in the United States and that the colour-­
ing matter could be removed by the use of sulphur diozide. He therefore 
sugge!'ted that the scheme should be returned to the Andhra Universit1 
and may be asked what they had to say in view of the report of the AgrI­
cultural Chemist. Dr. Burns said that the scheme was vaguely worded 
and should be rejected summarily. Mr. Ramamurty said that in view of 
the procedure followt"(l in fostering the idea of eo-operation bt"tween the 
Council and the Uciyersities it would be desirable to point out to the 
University the method of submitting a scheme for consideration of the 
Council as thl" Uniwrsity was not aware of it. Dr. Agharkar agreed with 
Mr. Ramamurty. After some discussion fhe matter was put to the vote 
and the Board rejected the scheme by a majority. 

. 5. Progress made in tlte pr:eparation of Statistical notes on the teeh­
,uque of field experiments by tlte Statisticiall to the Imperial Council of 
Agricultural Researc1t. (Subject No. 60 of the agenda, Appefldiz XXl).­
After Mr. Vaidanathan had spoken, Dr. Burns said that at the Padf>gaon 
Research Station research workers used to meet at times to discuss scienti­
fic !oaiters and scientific visitors were asked to addl'l'SS. Mr. Vaidyannthan 
addressed the research workers last year and his address has been written 
up. It. ~ for the Council to cOIl..'li·dt"r whether it should ~ published in 
one of Its JOIll·DlIls. l\Ir. Burt aj!'reed with Dr. Burns and said that Mr. 
Vaidyanathan's papers might well be put in a form suitable for publication 
ei~~er in the Indian Journal of Agricultural Science or Agriculture and 
LIvestock as the editorial committee considered appropriate. Dr. Shaw 
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said that training in statistkal work had always been an important part of 
the post-graduate .course at Pusa and the lectures 1!"hich had been given 
during that course were now reduced to book form and were ready to be 
published as a text book of Statistics for agricultural workers. 

The Seeretary's note was recorded. 

6. PnfttUtg 0/ Progrtss Reports Oft Res(4rclt Srltemes. (Sdjecf 
No. 61 0" tit. ageM4, Appettdiz XXII).-Mr. Burt referred to the sug­
gt'Stions put forward in the Secretary's note and said tllat the time had 
now come when the Advisory Board might consider the Procedure which 
"hould be adopted in regard to the printing of progress reports !->n re­
lJe'arch schemes. IIitherto they had abstained from laying down any rules 
in order to gain experience, but the consideration of progress reports was 
now an important part of the Board's work. It was a matter of some dim­
eulty to get reports printed up in time. Moreover a certain amount ()f 
latitude sbould be given to the Provinces in the matter of the nnnual re­
ports. It was accordingly suggested that the Loeal Government or the 
Universities concerned should print the reports themselves. The repre­
Sl'ntatives of the Inter-University Board and the Direet()rs of Agriculture 
did not agree with this proposal and added that if th.e printing was to be 
done by them they would be foreed to approach the Council for funds to 
meet the cost of print.ing. It was agreed that the Council should get 
annual reports prin~ as at present but that the rules laid down by the 
Council regarding illustrations and the preparation of manuscripts to the 
press (standing instructions for authors) should be followed. It was also 
agreed that copies of those illustrations and graphs which m.>re not printed 
should be cireulated only to the members of the relevant sub-committees. 

7. Applicatioft from tA, GOt'eNl-ttlett-t of Betlgal for a grant of 
Rs. 5,000 spretld Ol'e,. tIN) yean fo,. a scAeme fo,. irtl'esfigafitlg the BtQ[()gy 
.inatomy. and det·cl<Ipmetl' of ptJse beetles (Bnlchidde), WiTh sprrial ,.e­
ferertce to rem~4ial ttttas1l,.es agaift.St tAese pests by M,.. D. D. Mukherj., 
Lutllre,. ift Zoology, r:"t~t'ersity CoUege of Srieftr6 and TerllMlogy, Cal­
eldta. (Subjert No. 6J Oft the agettd4, Appertdix XXlII)~-Aftel' Mr. 
Cubery had introduced the scheme Mr. Richards referred to the work on 
pulse beetles already published frO'll» Pusa which appears to ll/we been. 
overlooked. He doubted whether any practical results would be derived 
from the proposed investigation. It was the sort of subject that should be 
undertaken at the. Imperial Institute of Agricultural Research by Post­
graduate students if it were undertaken at all. He feared that nothing 
would come out of the scheme beyond material for a scientific 
Research. . 

Mr. Burt referred to the note of Mr. P. V. Isaac circulated to the 
members and said that he was not convinced that from an economic point 
of view there was any llPedfor further work on the lines proposed. There 
was & need for practical experiments on the st()rage of pulses. Dr. Aghar­
kar said that Dr. Mukllerje-e was proposing to study the life history of 
insect parasite of the pest including the embryonic development. lIe was 
of the opinion that the schemt' was a very modest one and that the Bengal 
G<>vernmeut and tbe Calcutta UniveTsity have gh>en sufficient help and faci­
lity.and that the Council would be well advised to lend its helping hand. 
Mr. McXerral opposed the sclleme and said that be had his doubts as to 
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Board rejected the scheme. 

S. Adoptwn of mea.sw-er I" pre,,"'" llu f",'A.r Spr61J(' 0)/ Sail JOI' 
Scale, a serious frv-it pest '" India. (Sv.bjecl No. 63 0" ,A. GgefUla, 
Appendices XXIV and XXIV-A).-Aftt'r Mr. Burt had explained what 
had ~ecn done, since the Board eollBidered the question ill 19~3, 
Mr. Richards s~ud that there was & serious danger oJ. this pelft cnwrwg 
the enited Provinces from the infected areas to the north-west of the 
Province IUld it was extremely important to protect the local fruit-grower. 
and the fruit industry in the Kumaon hills. It wu now high time that 
they took steps to restrict exports of any growing materiala from tbe 
~ected art'a'>. lIe would not however recommend that any restriction 
~ould he put on the export of fruit from the affected are.... because ~ 
his opinion that was quite impracticable. lIe added that a certam 
amount of risk of tbe peat spreading was there, but that risk hl\d to bo 
taken. Efforts should be concentrated on stopping the movement of 
Jiving plants from affected area.... Mr. Ritchie referred to the repurt of 
the Cent.ral Provinces Entomologist and said that at present the pest 
was not f('und in the Provinces. It was however feared that thp.(1! walt & 

chance of the disease appearing in the plateau districts of the Province 
anJ they "i .. hed to guard against this contingency by recom;mending the 
prohibition of export from infec.ted areas without a certi1i.cate of fumiga­
tion. There was then a general discussion on the subject in which many 
membl'rs took part. The sense of the Board was that BOme actioll sLould 
be taken to prev:nt tilc spread of the pest. The question whether exports 
or imports of living plants should be regulated was diseussed at 80me 
length. At this stage Mr. Burt moved the following resolution :-

" That the legal aspect and practical feasibility of prohibiting or 
regulating the import into specified areas of living trees 
capable of carrying San Jose Scale be investigated and & 

report made to the next meeting of the Board." 

The Board. adopted the resolution. 
9. A.pplicati<nl from the Government of Bengal for II grant 0/ 

Rs. 43,152 spread over three years for a Scheme of research. work 0111 th" 
Ph.ysiology of the rice plant by Dr. S. P. Agharkar of the Calcutta Univer­
sity, Appendix XXVI.-

Scheme from the Government of Madras for an investigation into the 
quality of rice.-Appendix XXVII. 

Progress report for the year 1933-34 on the scheme of research work 
on rice physiology by Dr. R. H. Dastur, Royal Institute of Science, Bom­
bay.-Appendix XXVIII. 

Application from the Government of Bengal for a grant 0/ 
Rs. 21,600 spread over five years for a scheme of research on the :bio­
chemical and physio-chemical properties of rice at tlul bio-ch.emicaZ labora­
tory of the Dacca University.-Appendix XXIX. 

Scheme from the Government of Bihar ana Orissa fo,. ,.esearch. Oft 
the qual'ity of rice.-Appendiz xxx. . 

Application. from the Government 0/ the Central p,.ovince. fo,. tI 

grant of Rs. 10,088 spread ooer foUll' yearB for research work on th. 
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" gangai " pest of rice-Entomological work under the .~cheme. of rice 
resea;ff,h already samoPioned by the Counoil for the Central. Provinoe&. 
A;ppendial XXXI. (Subjeot Nos. 24, 28, 29, 30, 31, and 32 of th6 
.Agenda) .-The Chairman ~ntroduced. the report (Appendix XXV) of 
the sub-committee appointed to consider the rice research schemes and 
Irice progress reports. Dr. Burns took exception to the wording of the 
sub-committee's report in regard to part I of the scheme. He desired to 
emphasise that the sub-committee had rejected.. the whole scheme. Mr. 
Burt said that the decision not to sanction any part of the scheme was 
taken by a majority of votes (7 against 5). The decision not to sanction 
part II was unanimous. Dr. Agharkar W!iS tl!.en called upon by the 
Chairman to explain his scheme. Dr. Agharkar accepted the decision 
of the committee in respe,ct of Part II of the .scheme but emphasised. the 
importance of Part I of the investigation and appealed to the Board to 
recommend the scheme for sanction. Dr. Ghosh supported Dr. Agharkar. 
The Board however was not convinced of the necessity of the scheme and 
adopted the recommendation of the sub-committee. 

The report of the sub-committee on items Nos. 28, 29; 30, 31 and 32 
(Appendix XXV) ,was adopted. by the Board. 

10. T1Je In<~eting then adjourned till 11 o'clock on Thursday, the 6th 
September 1934. . 

Proceedings of the Tenth Meeting of the Advisory Board of the 
Imperial Council of Agricultural Research held at Simla on 
Thursday, the 6th September 1934. . 

The folloWing were present :-
1. Diwan Bahadur Sir T. Vijayaraghav'acharya, KB.E., 

Chairman. 
2. Dr. B. K Badami. 
3. Rao Bahadur Bhimbhai R. Naik. 
4. Dr. W. Burns. 
5. Mr. B. C. BUrt. 
6. Mr. M. Carbery. 
7. Mr. J. N. Chakravarty. 
8. Mr. R. T. Davis. 
9. Mr. G. K Devadhar. 

10. Mr. T. J. Egan. 
11. Khan Bahadur Maulvi Fatehuddin. 
12. Dr. J. e. Ghosh. 
13. Dr. L. K Hyder. 
14. Dr. V. N. Likhite. 
15. Mr. A. M. Livingstone. 
16. Mr. A. McKerral. . 
17. Brigadier H. S. Mosley. 
18. Mr. A. M. Mustafa. 
19. Mr. Nizamuddin Hyder. 
20. Lt.-Col. E. Noel. 
21. Colonel A. Olver. 
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22. Mr. T. F. Quirke. 
23. Mr. S. V. Ramam~. 
24. Mr. P. B. Richuds. 
25. Mr. J. H. Ritchie. 
26. Mr. C. V. Sane. 
27. Mr. P. T. Saunders. 
28. Mr. D. R. Sethi. 
29. Mr. S. I . .A. Shah. 
30. Dr. F. J. F. Shaw. 
31. Rao Bahadur C. Tadulingam. 
32. Mr. G. T. Tait. 
33. Mr. W. Taylor. 
34. Mr. C. G. Trevor. 

The following attended. as visitors :-
1. Dr. S. P. Agharkar. 
2. Mr. D. Bal. 
3. Mr. J. K. Basu. 
4. Mr. E. J. Bruen. 
5. Mr. A. P. Cli1f. 
6. Mr. J. R. Haddow. 
7. Mr. R. H. Hill. 
8. Mr. C. K. Inamdar. 
9. Mr. S. N. A. J afri. 

10. Mr. H. C. Javaraya. 
11. Mr. P. G. Krishna. 
12. Dr. P. E. Lander . 
. 13. Dr. K. C. Mehta. 
U. Professor J. n. Mitter. 
15. Mr. I. D. Mohendra. 
16. Mr. A. Mohiuddin. 
17. Mr. G. Morgan. 
18. llr. John A. Munawar. 
19. Mr. NuruJ. Islam. 
20. Dr. B. C. Pal. 
21. Professor P: K. Parija. 
22. Dr. B. S. Patil. 
2:1. Mr. K. P. Pillai. 
24. Mr. K. G. Raju. 
25. Mr. J. lWnSay Scott. 
26. Mr. T. S. Sabnis. 
27. Dr. K. C. St'n. 
2~. lIr. M. Vaidyanathan. 
29. Rao Bahadur B. Viswanath. 
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In the absence of Ra.i Sahib Malik Charan Das, Mr. Bazlul Karim 
acted as Secretary. 

2. The meeting commenced at 11 A.M. and adjourned at 12-30 P.M. 
to enable the Marketing Committee, the Soil Science Committee and the 
Sunn-Hemp Committee to meet in the afternoon. 

3. Recommendations of the Tobacco Sub-Committee of the Advisory 
Board of the ImperiaZ Council of AgriculturaZ Research. (Subject No. 34 
of the agenda, Appendix XXXII) .-Mr. Burt explained in detail the 
various recommendations of the Tobacco Sub-Committee and formally 
moved that the portion of the Sub-Committee's Report which dealt with 
items 1 to 3 of the agenda (Appendix XXXII-A.) of-the 'Committee be 
adopted. The Chairman made it clear that members w.ere asked to vote 
upon two proposals, viz. :-

(i) that the sanction to the scheme for a cigar tobacco expert for 
Madras and Bengal should be withdrawn, and 

(ii) that a sulHrtation of the Pusa Research Institute should be 
opened at Guntur for research on cigarette tobacco. As re­
gards (i) it was explained that the centre of gravity had 
shifted from cigar tobacco to cigarette tobacco and the pro­
vinces concerned did not want the cigar tobacco expert. As 
to (ii) Guntur was a central place in India for research work 
of this nature. Mr. Ritchie said that in 1916 the area under 
tobacco in the Central Provinces was 32,000 acres and it had 
fallen to about 17,000 acres in 1933. He was not aware of· 
the reason for this fall but he left that the acreage would 
recover to the original figure and possibly increase. He 
therefore requested the Board to include the Central Pro­
vinces and Berar in the programme of experimental wo!'k 
proposed by the Committee. Mr. Nizamuddin Hyder re­
quested that Hyderabad State might also be included in the 
co-operative programme in view of the fact that there were 
75,000 a~s in the State under tobacco. Col. Noel and Mr. 
Javariah put forward proposals that the N.-W. F. P. and 
Mysore be included in the co-operativr. programme of experi­
ments. Dr. Shaw said that the question of placing experi­
mental curing barns in the N.-W. F. P. and in Mysore should 
be investigated as there was a doubt as to the suitability of 
the climate of N.-W. F. P. for growing cigarette tobacco and 
of the fact that the Indian Leaf Tobacco Development Co. 
had once made considerable purchases of leaf near Bangalore 
but subsequently closed their depot. Mr. Richards was 
doubtful whether the United Provinces Government would be 
able to meet the working expenses of the barns and of the 
staff required in that connection. He therefore requested 
that 'the matter might be left open as to whether or not 
Local Governments could come up to· the Council for addi­
tional financial assistance in regard to the necessary staff for 
carrying out the proposed experiments. The Chairman ex­
plained that the Tobacco Sub-Committee's recommendation 
was on the distinct understanding that the recurring expen­
diture connected with the· programme would be met by the 

LI92ICAR 
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Local Goftrnmenta and if a Local Government did not ":i 
cept this it would show that they were not very keen ab~nt 
the extension of cigarette tobacco. If any Local Gov~nun WW 
really found it difficult to meet the charge from. Its o. t.. 
badget then it could come to the Council for finanCIal &SSlS 
ance and their proposals would be re!erred to the TobaccO 
Committee and the Board; this would mean a delay of a year. 
In answer to Dr Burns the Chairman rt'plied that if the re­
search program~e was approved by the Governing Dod1 
there was a likelihood of the funds being allotted in Ja~u:ar;3 
next from the reserve which waa held 8{lainst the orlgm t 
scheme for a cigar tobacco expert. The Chairman then pu 
the .following recommendations to the vote :-

(i) that the sanction given to the scheme for a cigar tobacco 
expert for Madras and Bengal (to which funds had not 
yet been allotted) be withdrawn; 

(ii) that a Central Sub-Station of the Imperial Institute of Agri­
cultural Research be established at Guntur in the Madras 
Presidency ; , 

(iii) that a pair of flue-curing barns at a cost of about Rs. 2,500 be 
provided for the following provinces :-

Punjab, Bombay Bihar (Sab~ur), Burma, Bengal, United Pro­
vinces. Central ProvInces, IIyderabad and one at 
Baroda; and 

(it') that the question whether these experiments should be ex­
tended to the N.-W. F. P. and Mysore be investigated by 
Col. Noel and Mr. Javariah respectively in consultation 
with Dr. Shaw. 

The recommendations were carried. 

Mr. Burt then introduced the recommendations of the Sub-Committee 
on items Nos. 4, 5, 6 and 7 and said that the Sub-Committee had greatly 
appreciated the valuable help rendered bY' the trade representatives. The 
Sub-Committee considered that any direct extension work should be under­
taken only after the results of the co-operative experiments were received 
and in the meantime extension work should b~ left. to private enterprise. 
The next question considered by the Committee was whether we could fur­
nish more detailed statistics of those types of tobacco which were acceptable 
on the European market and ('specially in the United Kingdom where we 
had a very valuable trade. The m~mbers of the committee had given a 
certain amount of information and Mr. Burt had promised to follow up the 
matter in the light of that information. It was 1hought that if spt'cial 
statistics could be obtained for those districts which produced the types of 
tobacco which were export('d or w('re suitable 'for e~ort, it would be Jrreat 
help to the trade in Indian tobacco. The Indian Trade Commissioner 
attached conSIderable importance to the furnishing- of better information 
of this nature. The committee had then considered the proposal for the 
appointment of a ~ntral Tobacco Committee which had been made at the 

. Provincial Economie Conference. The opinion of the Sub-Committee on 
this point 'Yas that there was no necessity for C('ntral Tobacco Committee 
of the nature proposed until the results of research schemt'iJ now recom-
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me:nded were forthcoming and it would be sufficient to retain an advisory 
Bub-committee of the Council as existed at present. The Chairman then 
moved that the report of the Tobacco Committee on items Nos. 4, 5 and 6 
of their agenda (Appendix XXXII-A) be adopted. The Board adopted 
the report (Appendix XXXII). 

4. Application from the Andhra University f01' a grant of Rs. 1,000 
for a scheme to fond out the best method of extracting Nicotine commer­
cially from tobacco waste and to design an apparatufo for the same. (Sub­
ject No. 3!i of the agenda, Appendix XXXIll).-Mr. Burt explained 
that the Tobacco Committee which had considered thi~ scheme was informed 
that some experimental work on these lines was being carried out by 
the Industrial Chemist, Bombay. The Committee had therefore recom­
mended that the Bombay Industries Department should be requested to 
supply any information available and that the application be further con­
sidered at a future meeting. The Board adopted. the recommendation of 
the Committee. 

5. Application from Mr. J. J. Devalois, Principal, American Arcot 
mission, Agriculture Institute, Iiatpadi, Madras, for a grant of Rs. 78,876 
for goat breeding in the Madras Presidency spl'ead over a period of 
10 years. (Subject No. 22 of the agenda, Appendix XXXIVj.--Mr. 
Ramamurty said that the Standing Cattle Breeding Committee had con­
sidered this scheme and recommended that it be revised in the light of 
the remarks made by the Committee. He undertook to ask Mr. De Valois 
to revise the scheme accordingly. The Chairman then put the recom­
mendation of the Committee to vote which was carried. 

6. Application from the United Provinces Poultry Association, Luck­
now, for a grq,nt of R,s. 15,864 spread over three yeats for a 'scheme to 
investigate the preparation of eggs for marketing and" other methods of 
disposal. (Subject No. 25 of the agenda Appendix XXXV).-Coionel 
Olver introduced the report of the Cattle Breeding Committee on this 
subject and said that the scheme was considered bv a sub-committee of 
the Board and the Board in February 1934 with the result that it was 
returned to the United Provinces Poultry Association for revision. Since 
the revised scheme was received the ppsition had altered by the institution 
of a Marketing Section of the Council. 'fhe Marketing Section would 
deal with a greater portion of the scheme. The Committee therefore re­
commended that a fresh scheme should be prepared by the Director of 
Veterinary Services, United Provinces, for the Poultry Association to 
work ill collaboration with the Harcourt Butler 'l'<~chnological Institute 
to deal with the problems connected with the cdlection, storing and dis­
posal of 'eggs and powder which would not bp part of the work of the 
Marketing Staff. Mr. Nur-ul-Islam accepted that the scheme did 
contain some points connected with the marketing of eggs but he wanted 
clearer instructions for the preparation of a fresll scheme than were 
given by the Committee. He then' pointed· out that tne Association could 
not supply sterile eggs free of cost and this was why a provision of 
Rs. 500 per annum had been made in the scheme. Mr. Nur-ul-Islam 
then moved that the following portion of the Committee's report be 
deleted :-

"Item No. kUnited Provinces Poultry Scheme, page 1 of the 
Report, lines 7 to 9-Research work was necessary to study 
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the best methods of testing, grading, packing and transport.­
ing eggs under I!ldian condi1ions and." 

Mr. Egan said that it would be necessary to provide ma~rial for research 
at "the Harcourt Butler Technological Institute at Cawnpore. The 
Institute could not supply sterile eggs and unless a small grant was sanc­
tioned for t.he purpose it was not possible for the Institute to carryon 
the research. Mr. Bruen proposed that the words" packing and tranlIs­
porting eggs " be changed into .. packing for transport. of eggs ". e 
also added that the United Provinces Poultry Association should supply 
the sterile eggs by having poultry on their farm and not purchase them. 
The scheme should be prepared in the best method for storing and pack­
ing eggs. In replying to Mr. Nur-ul-Islam's objections Colonel Olver 
explained that what the Committee proposed to cut. out was the work 
which de&1t with marketing aspects of the scheme as it was considered th~t 
this work would be done by the marketing staff. On the other hand It 
was definitely agreed that research work was necessary ~ study the b.est 
methods of testing, grading, packing eggs for transportatIon under IndL8ll 
conditions and that work should be continued on the preparation of egg­
powder and egg pulp. To carry on this work it was necessary to have a 
supply of sterile eggs which were known to be fre8h. Mr. Nur-ul-Islam 
had stated that he could not supply them from the Association and it wall 
therefore necessary to make provision for this in the scheme. The Com­
mittee had also recommended to omit that portion of the scheme which 
involved travelling about the country. Mr. Quirke agreed with Colonel 
Olver. Mr. Livingstone said that there were four points in the scheme, 
tJiz. ;-

(a) study of indigenous methods of producing eggs; 
(b) study of the question of organised collection ; 
(c) study of methods of test.ing, gradIng and standardisation; and 
(d) study of the work done by the Association in regard to storage, 

preservation and packing of eggs. 

The first three concerned the marketing staff and the Committee had 
therefore recommended that they be left out of the scheme. The fourth 
point was for the Association to take up and therefore the Committee had 
recommended that a fresh scheme be prepared in the light of the remarks 
offered by it. . 

The Chairman then summed up the discussion on the sub­
ject and put the amendment of Mr. Nur-ul-Islam before the Board. The 
amendment fell through for want of a seconder. The amendment of Mr.' 
Bruen was accepted by the Board. The report of the Standing Cattle 
llreeding Committee on the subject was then adopted by the Board. 

'I. Application Irom the Government 01 Madras lor a grant 01 
~s. 37,580 spread .ot'er a period of ten years lor sheep breeding reseMch. 
1n Madras. (Subject No. 26 of the agenda, Appendix XYXVI).-Mr. 
~amurtr moved that the recommendation of the Standing Cattle Breed­
IDg' CommIttee to accept this scheme be adopted and this was agreed to 
by the Board. 

8. Application Irom the Government 01 HyderabaiJ, lor a grant 01 
Rs. 77,960 spread over II period 01 10 years for (J sCAeme 01 research. tn 
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sheep' breeding. (Subject No. 27 of the agenda, Appendix XXXVII).­
Dr. Badami said that the Hyderabad State was the next most important 
province after Madras in the importance of sheep breeding industry. A 
fairly large quantity of wool was produced, most of which was used 
locally while the rest was exported to the woollen mills in Bangalore and 
to northern India. But Ithe amount of wool produced per sheep was 
very small and the quality of wool also very poor. It was therefore desir­
able to make an attempt to increase the quantity of wool .and to improve 
its quality. The Hyderabad Government had two or three years back 
sanctioned a proposal to start a sheep breeding farm in the State for 
these purposes but had since been held up for want of funds. Though 
the State could go on with their scheme to a certain extent, it was con­
sidered most desirable to be associated with the Council and to form 
a link in the chain proposed by the Advisory Board last year under 
which there was to be a co-ordinated scheme of research in sheep breed­
ing extending from Baluchistan to Madras. The scheme had been pre­
pared on the model of the Bombay scheme already sanctioned by the Ad­
visory Board and on the kind advice of the Animal Husbandry Expert 
to the Council. Referring to the report of the Standing Cattle Breed­
ing Committee which had examined this scheme, Dr. Badami said that in 
preparing the scheme the Director' of Agriculture, Hyderabad, had fol­
lowed the Bombay scheme step by step and he saw no reason why an ob­
jection should be raised to the buildings provided for by him when there 
was a provision for the same in the Bombay scheme. He thought that the 
scheme was a modest one and might be accepted by the Board. If, how­
ever, the Board could not, for any reason, accept the present scheme, the 
revised scheme, which had been prepared in the light of the recommenda­
tions of 'the Sub-Committee, might ·be eonsidered; Mr. Ramsay Scott 
said that India exported-·wool to the value of about two crores and this 
amount would be doubled. if the quantity of wool was increased and the 
quality improved. The sch~ was therefore an important one 
and all such schemes should be financed by the Council. 
He also suggested that the Council should arrange to send a 
man round India so that he would be able to advise those in charge 
of the schemes on the spot. Mr. Ramsay Scott however thought that the 
present scheme seemed to have been turned down on account of lack of 
knowledge in sheep breeding. If that was so, the Council should tell 
people what sort of schemes they should put up. Mr. Bruen said that 
they were nolt turning down the lIyderabad scheme. They had only asked 
that it should be taken back and a fresh scheme submitted as the Com­
mittee was not impressed with the way in which it had been prepared. 
It seemed as if there was nobody in the State who had special know­
ledge of sheep. He therefore suggested that definite provision should be 
made by the Hyderabad Government to entrust the control of all sheep­
breeding work to an expert in live-stock work. Mr. Bruen thought that, 
in fairness to the Cattle Breeding .Committee which consisted of the mem­
bers who were supposed to know something about :::heep breeding, the re­
commendation of that Committee should be accepted. Mr. Trevor !laid 
that he was speaking not as a Forest Officer but as a sheep breeder who ran 
a sheep farm in Wales. Naturally therefore he had every possibl~ sympa­
thy with sheep and t.he improvement of sheep. He haa heen associated 
nearly all his life with the sheep industry but looking at this scheme from 
the point l,f "jew .of a practical farmer he had noticed many things in the 
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.' of scheme which should not be the:8. For instance, there was a. prOVl810'dm 
about Ra. 4,000 for shelters. IllS sheep were out in the open 1D the \~ 

. mountain a hIld valleys during summer and winter and th~y wel'c never 
in a shed at all except when shearing was going on. Coming to staff, he 
said that a lal"ge number of men were to be employed. lie could not 
understand what they were going to do. Ilia sheep were looke~ after by 
:one man who, in addition, looked after 50 headB of cattle and did a lot of 
other things. 1I0wever sympathetic the Board might be to the sheep 
breeders. the present scheme involved t'xpenditure and labour of a na~ure 
which should not be accepted by the Board. As to the revilicd licheme 
which the Director of Agriculture, lIydt'rabad. had prepart'd in so short a 
time on the recolllll1endation of the COlllll1ittee, he had not bt'en it a.nd could 
not therefo!·e olfer his criticisms on it. :Mr. Ram~ay Scott t'nqulrc'd wby 
the Punjab Oowrnmcnt had not put up a scheme. Mr. Quii·k(' l'epl~ed 
that a good dell I was being done for the improYl'IlIell~ of lihp(,p bree~lDg 
in the PWljab, €specially on the IIissar .i<'arm, The finaneel! of the 1I1ssar 
Farm were at present under examination by the Locltl OovernnH~nt a~d 
until thp futl1rp actiyitie~ of the farm were finally d('c!dl'd upon he dId 
not feel justified in adding to its cOlHlllitmt'nts by prZ)l>olSing furl her s~he~es 
to be carried out on the farm. Mr. Quirke would extend an inVItation 
to Mr. Ramsay Scott to visit the farm at an early date. Colonel Olver said 
that he was very anxious to get schemes of sheep breeding approved by 
the Board but the present scheme did not seem to him to be. of a practical 
nature inasI}luch as he was not aware of sheep being anywhere bred under 
'the conditions put forward in the scheme. Dr. Badami here again made 
a refe~ence to the provision of sheds in the Bombay scheme upon which 
the Chairman called upon Dr. Burns to state the facts. Dr. Burns said 
that there was no provision for housing the sheep in the Bombay scheme. 
The tin houses that were provided for in the scheme were for I>h<,pherds 
and servants. There was a shearing shed for sheep and nothing beyond 
that. The Chairman summed up the discussion on the subject and said 
that to him there seemed to be no material difference of opinion on the 
substance of the report between the members of the Standing Cattle Breed­
ing Committee and the Hyderabad representatives. The Committee con. 
sidered the scheme too expensive in the matter of staff buildings and pro­
vision for feeding and had recommended that it should be withdrawn and 
a fresh scheme prepared. In the light of the remarks of the Committee, 
Dr. Badami had with commendable promptitude revised the scheme. It 
was therefore obvious that he had accepted the recommendation of the 
CoIIllIl}ttee in t~is respect. The second point in the Committee's report 
~ whlch exceptIon was taken was the recommendation that definite provi. 
SlOn was necessary. for th~ control of the work by an expert in live-stock 
~ork. Dr. BadamI had hlmself stated that there was no live-I>tcck expert 
m Hyderabad and that there was no chance of one being appointed in the 
near future. Though it. was not proposed to withhold sanction to the 
scheme till an expert wa~ appointed, yet the Hyderabad Government must 
naturally make some arrangement for the supervision of the scheme and 
that ,!as all that t~e CO.mmittee:s report had suggested. Ob\iously the 
ComJ?llttee had no mtentIon of dIctating to anybody in this matter. 
Noth.mg ViouM be lost; by considering the revised scheme at the nen 
~eetl1l~ of the Board. smce there was no likelihood of funds being allotted 
unmeolldely .to the schemes that might be approved by the Board at their 
present meetlD~ or the next meeting. If Dr. Badami was anxious to push 
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forward with the revised scheme, that he had now produced the only thing 
for him to do was to hand it over to the office with a promise to send the 
usual 100 printed .copies through his Government. The scheme will then 
be placed before the Standing Cattle Breeding Committee for examinatio~ 
and repm t to the next meeting of the Board. The Chairman then moved 
that in the light of this explanation the report of the sub-collllliittee on the 
tiubjt'ct he adopteJ.. The Board adopted the report. 

9. Progress Reporis on Veterinary Research Scheme sanctioned by 
'he Imperial Council of Agricultural Research-(vii) Annlwi Report of 
Dr . .1. E. Staff-r's goa,t-breeding scheme for the year 1933-.U. [S"bject 
No. 36 (IIi) r;/ the agellda, Appendix XXXVIlI).-The ~oard adopted 
the report of the Standing Cattle Breeding Committee on the subject. 

10. Applicatian from the Government of Bengal for a supplement­
ary grant of Rs. 15,571 in cannectin with the appointment of a Physio­
logical Chemist to stIKly Animal N1tirition problems a·t Dacca. (Subjecf 
No. 33 of ~he agenda" Appendix XXXIX).-The Standing Nutrition 
Committee which had examined this scheme thought that the work that 
was bt-ing done was of value and much required in India. The Com­
mittee therefore recommended that the extra provision asked for should 
be made. The Board adopted the recommendation of the Committee. 

The meetiug then adjourned till 11 o'clock on Friday, the 7th Sep­
tember 1934:. 

SIMLA : 
The 6th September 1931. 

BAZL1JL K.ARllI, 
for Secretary. 

l'roceedings of the Tenth Meeting of the Advisory Board of the 
Imperial Council of Agricultural Research held at Simla. on 
Friady. the 7th September 1934. . 

The following were present :-

1. Diwan Bahadur Sir T. Vijayaraghavacharya, K.B.E., 
Chairman. 

2. Dr. B. K. Badami. 
3. Dr. W. Burns. 
4. Mr. B. C. Burt. 
5. :.'IIr. :\1. Carbery. 
6. Mr. J. N. Chakravarty. 
7. lIIr. R. T. Davis. 
8. Mr. G. K. Devadhar. 
9. Mr. T. J. Egan. 

10. :r.~. E. S. Farbrother. 
11. Khan Bahadur l'tlaulvi Fatehuddin. 
12. Dr. J. C. Ghosh. 
13. Dr. L. K. Hyder. 
14. Dr. V. N. Likhite. 



15. Mr. A. M. Livingstone. 
16. 1\1r. A. McKerral. 
17. Brigadier H. S. Mosley. 
18. llr. A. 1\1. Mustafa. 
19. Rao Bahadur B. R. NailL 
20. Mr. Nizamuddin Hyder. 
21. Lt.-Col. E. Noel. 
22. Colonel A. Olver. 
23. 1\1r. T. F. Quirke. 
24. Mr. S. V. Ramamurty. 
25. Mr. P. B. Richards. 
26. Mr. J. H. Ritchie. 
27. Mr. C. V. Sane. 
28. Mr. P. T. Saunders. 
29. 1I1r. D. R. Sethi. 
30. Dr. F. J. F. Shaw. 
31. Rao Bahadur C. Tadulingam 
32. Mr. G. T. Tait. 
33. Mr. W. Taylor. 
34. Mr. C. G. Trevor. 
35. Mr. S. J. A. Shah. 

The following attended 8S visirors :-

1. Dr. S. P. Agharkar. 
2. Mr. D. V. Bal. 
3. Dr. J. K. Buu. 
4. Mr. E. J. Bruen. 
5. Mr. A. P. Cliff. 
6. Mr. L. F. Cocks. 
7. 1I1r. R. H. Hill. 
8. Mr. C. K. Inamdar. 
9. l\Ir. S. N. A. J afri. 

10. 1I1r. H. C. Javaraya. 
11. Mr. P. G. Krishna. 
12. Dr. K. C. Mehta. 
13. Mr. K. A. Menon. 
14:. Professor J. H. Mitter. 
15. Mr. I. D. Mohendra. 
16. 1I1r. A. Mohiuddin. 
17. Mr. G. Morgan. 
18. Mr. John A. Munawar. 
19. Mr. Nurul Islam. 
20. Dr. B. C. Pal. 
21. Professor P. K. Parija. 
22. Mr. K. P. Pillai. 
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23. Mr. K. G. Raju. 
24. Mr. T. S. Sabnis. 
25. Dr. K. -:-C. Sen. 
2~. Mr. M. VaidYllnathan. 
27. Rao Bahadur B. Viswanatl\. 

In the absence of Rai Sahib Malik Charan Das, Mr. Bazlul Karim 
aeted as Secretary. 

2. The meeting commenced at 11 A.M. and adjourned at 1-10 P.M. 
to enable the Rust Research Committee and the Potato Committee to 
meet in the afternoon. 

3. The Report on Coconut Enquiry by Dr. Patel. (Subject No.4 
on the agenda, Appendix XL).-Mr. Burt introduced the report of Dr. 
Patel who was appointed by the Council as a whole-llme officer to con­
duct an enquiry into the supply of coconut pr()(lucts and coconut oil in 
India in order that the real facts of the position in South India might 
be ascertained. He said that he would first place two routine matters 
before. the Board, viz., (i) the authorisation by the Board of the publica­
tion of the Report and (ii) a proposal that the Report be referred to the 
Indian Oil Crushing Industry Committee of the Council for examination 
of the numerous practical items of information which have been brought 
out in the Report. Dr. Patel's enquiry was essentially a fact-finding 
enquiry and in his opinion Dr. Patel had carried out the task with great 
industry and ability and had collected a considerable volume of valuable 
information under very difficult conditions. .As the members of the Board 
are aware it is very difficult to get accurate estimates of coconut produc­
tion and Dr. Patel had explained the methods adopted by him to arrive 
at the figures put forward in the Report. Mr. Burt then referred to the 
summary of conclusions on pages 143 to 147 of the Report and said that 
the question of tariffs was a complicated one and concerned the Com­
merl;e Department of the Government of India. He would not therefore 
touch on that matter. To his mind the most urgent need was to improve 
the efficiency of coconut and copra production and marketing. It was 
quite clear that there was a great need for improving the efficiency of the 
coconut oil industry in South India but there was even greater need for 
improving _ the efficiency of copra production and marketing in order that 
the grower might get a larger share of the price paid by the consumer. 
Coconut oil was only one of a number of vegetable oils which could mutu­
ally replace ea.ch other in industry to a considerable extent. It was not 
a commodity like sugfl.r where one could protect a single product and go 
ahead. Coeonnt oil could be replaced for many purposes in the prepara­
tion of wgetahle products by the hydrogenisation of gr,o<undnnt oil. 
Coconut oil hlld certain advantages and at a competitive price COCOllut oil 
would be preferred if the supplies :were regular, but if the price of this 
oil went up there was a turn-'over in faViour of groundnut oil. Indian 
price'> of gt'oundnut oil were ,governed by world prices, just as Wcl'~ the 
CE'ylon priccs of coconut oil, because India ex;ported groundnut oil. That 
example showed how difficult it was to deal with a single vegetable oil. In 
his opinion every effort should be made to raise the efficiency of coconut 
production in India. He felt that there was tremendous room for im· 
proving the efficiency both of production and marketing. 



36 

The Chairman said that it_would .fac~itate matters if the Boar~ firs: 
disposed of the question of the publIcatIon of the Report. The oar 
authorised the publication of the Report. 

Mr. Devadhar said that Mr. Burt had very appropriately alluded to 
the need for improving the cocon1Jt industry. lIe urged 8:lso the. neces­
sity for immediate relief to the co~onut growe~s all over Indll~ and In that 
connection he moved the followmg resolutlon for adoptIOn by the 
Board :-

" In view of the facts (1) that the lowering of the efte~tive tariff 
on copra and other coconut products has res~lted In the last 
two years in a very large increase in the Imports of such 
products, 

(2) that this bas resulted in very low prices causin~ im~ense losge~ 
to the coconut grower and leading to deterIOration of cultI­
vation and lowering of the standard of living of ~ la~ge 
population whose main occupation has been the cultlvatlon 
and production of coconut, 

(3) that the Indian demand for coconut and its products can be 
easily met by Indian production itself, and 

(4) that the surplus needs of oil millers for raw materials for the 
manufacture of oil for industrial and commercial purposes 
clm be met; by other oil seeds already cultivated in the coun­
try in plenty, 

this Council recommends to the Government of India that a specific 
duty of Rs. 100 a ton of copra with corresponding duties on 
nuts, oil and other coconut products may be immediately 
levied." 

2. This Council further recommends that in order to ensure that 
proper measures for research, cultural improvement, propaganda, and 
maketing in regard to coconuts and its products are taken, a Coconut Com­
mittee of the III!perial Council of Agricultural Research be formed' on 
the lines of the Rice and Wheat Committees and further that if and when 
a Statutory Oil Seeds Committee comes into being, this committee may be 
replaced by special Coconut Sub-Committee of the Oil Seeds Committee." 

In support of the resolution Mr. Devadhar said that the condition of 
the coconut industry in India to-day was most unsatisfactory and that was 
due to several causes a few of which had been enumerated in the first 
part of the resolution. In explaining to the Board how he was interested 
in the m~tte:, Mr. Devadhar said that during the last two years or 80 he 
had .bee~ gomg over. ~he whole of the WeR~ Coast for the purpose of in­
vestIgatmg the condItIOns of the co-operahve movement in the States of 
Travancore and Cochin. He had come in contact with a very large num­
ber of cultivators and agriculturists who entirely depended on the produc­
tion of coconuts and they h8.d told him that they looked up to the Imperial 
Council of Agricultural Research for relief and the necessary assistance to 
the~. In. his opinion th~ Council was justified in giving a sympathetie 
consIderatIon to the questIon and grant the necessary relief. The coconut 
industry was not confined to the West Coast as coconuts were largely 
grown in several other parts of India. There were 14 lakbs of acres under 
coconut cultivation throughout India, out of which between 10 and 12 
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lakhs were confined more or le~s to the East Coast, including about 6t lakhs 
in the Travancore State. Mysore and some eastern districts of Madras 
were also interested in coconuts as also a few districts of Bombay, Bengal 
and Orissa. Hyderabad had not a large area under coconut at present, 
but he understood that there was a tendency on the part of the agricul­
turists to utilise as large an area as possible for the cultivation of coconutS. 
Confining his remarks to the West Coast alone, Mr. Devadhar thought that 
about 1 crore of people depended on the coconut industry and the number 
would be 1arger if taken for India as a whole. There were two causes 
which led to the depression in the industry. It was well-known that the 
catastrophic fallm prices was the first cause and the second was the com­
petition which Ceylon had been enabled to carryon with the coconut 
industry along the West Coast. Here Mr. Devadhar referred to the various 
concessions the Ceylon Government had granted to their coconut industry 
in the lllittter vi freights and tariffs. He quoted page 77 of Dr. Patel's 
Report in support of his contention and said the fact remained that the 
coconut industry on the West Coast had practically collapsed and under 
present conditions it was not possible for that industry to lift its head. 
The Coconut growers' Association, Cochin, were fully alive to the pitiable 
condition of the industry and they had now sent in It memorial to the Gov­
ernment of India to grant protection to the Indian coconut growers so as 
to enable them to meet Ceylon competition successfully. To afford the 
necessary protection to this industry they had suggested that the duty on 
copra might be raised to a specific duty of Rs. 100 per ton with a corres­
ponding duty on nuts, oils and other coconut products, that being the im­
mediate need of the country along the west coast ami also in other parts 
of India. The coconut producing area in India :was 1,4;00,000 acres and of 
this Cochin, Travancore and Malabar provided 1,000,000 acres. These 
three areas constituted the main centre of coconut cultivation as far as 
India was concerned. It tlierefore seemed that if prompt me.asures were 
taken by the Government of India to protect the industry no harm would 
be done to the consumer, to the tax-payers of the country Or to the culti­
vators and growers of coconut. Another point was the improvement of 
the efficiency of production and marketing. In this matter, he had told 
the cultivators that it was not necessary to depend entirely on the Govern-. 
ment of India or the Council but they must stand on their own legs by 
bringing some kind of organisation into existence which would take care of 
the various factors which were necessary, namely research, better organisa­
tion of agriculturists, cultural improvement, propaganda and marketing. 
Mr. Devadhar however hoped that as the Council had appointed an expert 
in marketing it would be possible for the west coast to get better results 
in that direction. For these reasons Mr. Devadhar suggested that it was 
necessary for the Board to recommend that a Coconut Committee on the 
lines of the Rice Committee a_a Wheat CommIttee should be brought into 
existence for thE' purpose of watching over the interests of the industry 
till such time as a statutory committee for the well-being of all oilseeds 
in the country was established. The Coconut Committee should then be 
made a sub-committee of an all-India OilseedsCoDlmittee. He appealed to 
the Board to adopt the resolution as the coconut industry was the life­
blood of the West Coast. 

Mr. Ramamurty, in seconding the resolution moved by l\Ir. Devadhar 
saill that Dr. Patel's report had not yet reached the Madras Government. 
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In making his remarks therefore he was only expressing the views held .by 
the Madras Government and the Department of Agriculture before see~g 
this report. He first wanted to be associated with Mr. Burt in expressmg 
appreciation of th-e industry and ability with which Dr. Patel had cll­
lected facts and figures and he was sure that the report w~uld form a vathu. 
able basis for coming to the right conclusions. The enqwry had been e 
result of two conflicting demand8-()ne from the growers of coconut for 
increasing the tariff on coconut imported mainly from Ceylon and the oth~r 
from oil millers, mainly on the West Coast, for reducing further. the tarljf 
on. coconut products so that they might have more raw materIal. bir: 
Ramamurty felt that by lowering the duty on copra Bombay and Karachi 
would get their copra direct from Ceylon where the freight rates we~ 
even lower than the rate from the 'Vest Coast to Bombay and KarachI. 
If the duty on coconut oil was raised there would be an incentive to Cal· 
cutta and Rangoon to increase their oil industry but it would not help the 
West Coast where at present 130,000 tons of copra were produced. Bom· 
bay was only using something like 45,000 tons. The oil miller~ who were 
mainly responsible for raising this demand for further lowering the duty 
on copra and other coconut products were not going to gain by the methods 
proposed. On the other hand they would make the position of the coconut 
growers in the West Coast even worse than it was now. Mr. Ramamurty 
referred to the figures given on page 77 of the report and observed that due 
to the successive lowering of the effective import duty on a ton of copra 
by means of lowered tariff valuations, imports from Ceylon of coconuts 
had enormously increased. This had produced a fall in prices. He 
pointed out that in 1931-32 the imports of copra into India amounted to 
24,512 tons while in 1933-34 it was 69,470 tons. This increase cannot be 
accounted for otherwise as the increase in consumption could only be 
gradual. Dr. Patel attributed this increase to the large consumption of 
the product in soap making and in the preparation of vegetable ghee and 
in cODlmercialundertakings. The fact was that Ceylon had lost its market 
for this product in other countries due to the competition of 80ya bean oil 
and was dumping its coconuts on India. He felt that India could supply 
her own needs. 

Mr. Ramamurty then explained as to how the figure of Rs. 100 was 
arrived. at .. I~ 19.29 when the import duty o! copra was Rs. 69 .per ton, 
the agrIculturIsts In the West Coast only realIzed the cost of cultIvation • 
it was therefore suggested that, in order to providf! a profit the specifi~ 
duty should be increased to Rs. 100. He however quoted the suggestion 
of the Cochin planters that the duty should be increased to Rs. 120 per ton. 
He commended the resolution of Mr. Devadhar to the favourable considera-
tion of the Board. . 

Mr. Achuta J,I~non, Diwan Peishkar of the Cochin State associated 
himself with the view'S expressed by Messrs. Devadhar and Ramamurty 
on the subject and said that unless some generoull and immediate protec­
tion was afford~d to the growers of coconut they would be absolutely ruin­
ed. The Cochin Government could not take any aetion in the matter be­
cause of their trade relations with the Government of India. He there­
fore appealed to the Board to accept the resolution moved by Mr. Devadhar. 

Mr. Parameswaran Pillai, repre<renting the Travancore State said 
that the chief occupation of the majority of the people of the South' West 
of India was the cultivation of the coconut and cOllT'ersion of the produce 
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to copra. and coconut oil. Till very recently thia part of India, besides 
exporting large quantities of coconut products to foreign markets, had been 
supplying the needs of the whole of India. The increase in the imports 
from Ceylon during the past two or three years had led to an impression 
in some quarters that Malabar was not able to produce the quantity of 
these commodities as was necessary to meet tha Indian demand. This, he 
thought, was the result of a lack of understanding of the real situation. 
Until about 1929 the quantity imported into India was practically negli­
gible. In 1930 when there was a reduction in the tariff valuation of copra 
from Rs. 23 to Rs. 17 there was an import of 68 tons of copra into India. 
In 1931, 1932, 1933 and 1934 there were successiv~ reductions in the tariff 
value so that at present the tariff valuation per cwt. of copra stood at 
Rs. 9. The excessive imports during these years did not indicate under­
product jon in India. If it was a fact that there was an increase in demand 
in India then there should be a corresponding increase in the prices but 
that was not the case ; on the contrary, prices were very low on account 
of Ceylon dumping its copra into India. With the preferential tariff in 
America in fayour of Phillip pines copra, and with the keen competition 
which Ceylon had to meet with Dutch East Indies, Ceylon WHS unable 
to sell ;her produce in the world market;; and she was therefore 
sending her produce to India just to ruin the home industry and to cap­
ture our market. This was clearly borne out by the fact that the coconut 
plantations in Ceylon 'had ceased to pay any dividends for the last several 

. years. The fact that Ceylon cultivators were pressing their Government 
for several concessions to save them from the present condition of the coco­
nut industry was also a proof that the industry was not in a flourishing 
condition in Ceylon. Continuing Mr. Parameshwaran Pillai said that in 
Ceylon there was no land tax on coconut plantations, the export duty had 
been suspended by the Ceylon Government and the Government had 
secured special concessions for exporting produce to Bombay and other 
places. With these advantages Ceylon could well afford temporarily to 
sell at a loss so as to capture our markets. Referring to Dr. Patel's re­
port, he said that it contained useful information but he regretted that 
his inferences were in most cases very misleading. Dr. Patel had made 
much of the export duty in the Travancore State and had said that this 
was putting difficulties in the way of coconut growers. The export duty 
was only a method of assessing land revenue and as such it was neither 
excessive nor preferential. In the Travancore State the land revenue 
demand was only about four ann as per tree but in Cochin and Malabar 
and other coconut producing tracts in India, it was a little over seven 
annas, so that there was no point in saying that the revenue duty in the 
State was crushing the coconut industry there. Mr. Parameshwaran Pillai 
supported the resolution moved by Mr. Devadhar and appealed to the 
Board to adopt it. 

In answer to Mr. McKerral's point that the Ceylon Government might 
• probably retaliate, Mr. Ramamurty' said that Ceylon had quite recently put 
a duty on rice, on eggs, on ghee, \ etc., coming from India to save their 
industries without so much as even consulting India and he saw no reason 
why they should be frightened by the counter steps that that Govern.­
ment might take in the present case. Here was a case of a large popula­
tion who entirely depended on coconuts for their living being deprived of 
it, and India should not hesitate to protect them. 
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Rao Bahadur Tadulingam Mudaliar fully endorsed th.e v~ews eJ:­
pressed by the previous speakers and said that coconut cultivation w":8 
gradually expanding even in the eastern districts of the Madras ~re~l­
dency. He pointed out that two or three years ago coconut was sellIng In 
the Madras markets at the rate of Rs. 6 to Rs. 10 per hundred whereas 
the present market rate of coconut in Madras was Rs. 2 to 4 per hundred. 

~rr. McKe.rral questioned whether the fall in the price of co~onut 
products was entirely due to dumping on the part ~f Ceylo~ a?d pomted 
out that the period for w,ich some speakers had. gIven statIstIcs ~overed 
the period of a general fall in world pri~s. Durmg the same perIod the 
price of Burma rice had fallen from Rs. 180 to Rs. 50. 

Mr. Ramamurty replied that the grower of coconuts was hard hit in 
both WIl)'& whereas in the case of rice the Advisory Board ~ad only the 
previons tIay passed a resolution recommending that a duty: ~lf three fa~th­
ings per pound should be imposed on all imports of foreIgn paddy mto 
the United Kingdom. • 

Dr. Hyder said that the resolution should be considered in two parts, 
viz., (1) the first part that dealt with tariffs and (2) the part that dealt 
with the constitution of a Committee. As to the first part, he was not 
prepared to accept it. There '\Vas not sufficient evidence to show that the 
fall in prices had resulted from the lowering of the effective tariff on 
copra and other coconut products as brought out by the first part of the 
resolution. In his opinion, the fall in the prices was but a feature of the 
present economic depression. In this connection, Dr. Hyder referred to 
paragraph 15 on page 146 of Dr. Patel's report and said that there had 
hardly been time for the members of the Board to go through the report 
carefully so as to be able to express a considered opinion on the matter. 
He said that the first part of the resolution was not in accordance with 
the conclusions arriwd at by Dr. Patel and therefore suggested that the 
Board should not express an opinion on it. He had however no objection 
to the second part of the resolution with regard to the appointment of a 
coconut committee. . 

Mr. Ritchie was of the opinion that the resolution adopted by the 
Crop Planning Sub-Committee of the AdYisory Board covered the pre­
sent case and that the Board should recommend nothing beyond that :_ 
The resolution read-

.. That in or~er to prom.ote the. more efficient production and 
m~rketing of IndIan agrIcultural produce, this sub-com­
mIttee recommends that the Government of India should 
consider the advisability of imposing protective duties on the 
imports of animal and agricultural produce which compete 
with home-grown produce." 

Mr. Livingstone proposed that the second part of the resolution deal­
ing wit~ the appointment of a cocon~t committee should be put first. In· 
supportIng thlS part of the resolution. he suggested that they should 
specify the duties of the proposed committee in greater detail than was 
proposed in the resolution. It was not sufficient to say that the Com­
lnittee should look to research, cultural improvement propag'anda and 

I marketing in regard to coconuts and its products. Th~ resolution should 
also state that the 'Comlnittee should take proper measures for the more 
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extensive and more efficient marketing of coconut and coconut products. 
With regard to the first part of the resolution dealing with tariffs, Mi'. 
Livingstone proposed that it should be put secona and suggested that it 
should read •• that in order that the foregoing measures might not be 
rendered ineffective a specific duty in place of the present ad valorem duty 
should be put on coconuts and coconut products ". In regard to the 
duty, he th.ought that it was tDD much tD ask the BDard tD agree t(} a definite 
figure .of Rs. 100 a ton withDUt further enquiry. He referred to page 77 
of Dr. Patel's repDrt and pDinted .out that in 1929 the impDrt duty .on cDpra 
was Rs. 69 a tDn. It wDuld nDt therefore be tDD much tD ask the GDvern­
ment that the pDsitiDn which existed in 1929 shDuld be restDred and that 
the specific duty to be impDsed shDuld nDt be less than the actual duty in 
1929. He therefDre suggested tD the mDver that he might amend this 
part .of the resolutiDn accDrdingly. 

Mr. Burt suppDrted the prDpDsal made by Dr. Hyder that the BDard 
shDuld nDt express any DpiniDn whatsDever on the questiDn .of tariffs raised 
in the first part .of the resDlutiDn. The BDard had nDt had time tD cDnsider 
all the infDrmatiDn supplied tD them by Dr. Patel and they wDuld not 
therefore be justified in making SD specific a recDmmendatiDn on this pDint. 
Besides, as had been pDinted .out by Dr. Hyder, the first part .of the resDlu­
tiDn was nDt in accDrdance with the cDnclusiDn reached by Dr. Patel and 
if they were gD~g tD thrDw his CDnclusiDns DverbDard they must discuss 
the whole .of the infDrmatiDn cDntained in the repDrt in much greater 
detail. As he had already pDinted .out, the questiDn .of specific duties was 
very cDmplex and was .one fDr the CDmmerce Department· .of the GDvern­
ment .of India tD cDnsider-:-with Dr withDut .a reference tD the TarifE 
BDard. There was alSD a danger in hastily recDmmending the specific 
duty .of Rs. 100 a tDn. SuppDsing this figure were tDD high, and that the 
Indian CDpra supply prDved inadequate what wDuldbe the result 1 The 
oil-millers wDuld nDt be able tD get the supplies required and this wDuld 
result in the impDrt .of mDre CDCDnut .oil, and if the duty .on CDCDnut .oil 
in turn were prDhibitive that might lead tD the use .of such imported substi­
tutes as hardened whale oil. In this way .one might dD actual harm t.o 
the industry. For these reaSDns MI'. Burt th.ought that the BDard shDuld 
nDt g.o further than endDrsing the resoluti.on .of the CrDp Planning Sub­
Committee referred t.o by Mr. Ritchie. He therefDre mDved that fDr the 
first part of the resolutiDn the second part dealing with the apPDintment 
'.of a cDcDnut cDmmittee be substituted and as a secDnd part a resDlutiDn 
be added tD the effect that the BDard endDrses the finding of the Cr.op 
Planning Sub-Committee and requests the GDvernment of India t.o take 
actiDn .on thDse lines in regard t.o CDCDnut and CDCDnut products. 
Mr. Uitchie seconded the amendment. 

Mr. Ramamurty accepted the suggestiDn .of Mr. LivingstDne that, 
instead of suggesting a figure .of 100 rupees, the BDard shDuld recDmmend 
tD Government that a duty nDt less than Rs. 70 which was in fDrce in 1929 
might be impDsed. He quite understDDd Mr. Burt's pDint that the ques­
tiDn .of tariffs cDncerned the Commerce Department .of the G.overnment .of 
India but he did nDt think that it was beYDnd the cDmpetence .of the BDard 
t.o sug-gest tD GDvernment a figure as a basis tD g.o upDn. It was only 
.recently that Mr. Burt had himself supported Mr. McKerral's resDlutiDn 
sugge~tin~ 8 specific duty of three farthings .on the impDrt of fDreign paddy 
int.o the United KingdDm. 
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Dr. Burns was of the op!pion that the Board should not recommend 
any specific duty. If it did,-The whole market would be affected tomorrow 
as the news would be soon out in the papers. He supported the proposal 
made by Mr. Burt. 

The Chairman proposed that, in view of the necessity for more .time 
to study the question in all its bearings, a small sub-committee be appomted 
to discuss the details of the problem and make a considered recommenda­
tion. It was further suggested that th!l Board should empower the sub­
committee to submit their memorandum to the Government of India, in 
iOrder to avoid delay, subject to further action by the Boar,d at its ne:\t 
meeting, and that the formation of a Standing Coconut Committee should 
also be referred to the Sub-Committee. The Board agreed. 

4. The meeting then adjourned till 10-30 A.M. on Saturday, the Btk 
September 1934. 

SIMLA : 
The 7th September 1934. 

.BAZLUL KARIM, 
for Secretary. 

Proceedings of the Tenth Meeting of the Advisory Board of the Imperial 
Council of Agricultural Research held at Simla, on Saturday, the 8th -
September 1934. 

The following were present :-

1. Diwan Bahadur Sir T. Vijayaraghavacharya, K.B.E., 

Chairman. 
2. Dr. B. K. Badami. 
3. Dr. W. Burns. 
4. Mr. B. C. Burt. 
5. Mr. M. Carbery. 
6. Mr. J. N. Chakravarty. 
7. Mr. R. T. Davis. 
8. Mr. G. K. Devadhar. 
9. Mr. T. J. Egan. 

10. Mr. E. S. Farbrother. 
11. Khan Bahadur Mauivi Fatehuddin. 
12. Dr. J. C. Ghosh. . 
13. Dr. L. K. Hyder. 
14. Dr. V. N. Likhite. 
15. Mr. A. 111:. Livingstone. 
16. Mr. A. McKerral. 
17. Brigadier H. S. Mosley. 
lB. Mr. A. M. Mustafa. 
19. Rao Bahadur B. R. Naik. 
20. Mr. Nizamuddin Hyder. 
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21. Lt.-Col. E. Noel. 
22. Colonel A. Olver. 
23. Mr. T. F. Quirke. 
24. Mr. S. V. Ramamurty. 
25. Mr. P. B. Richards. 
26. Mr. J. H. Ritchie. 
27. Mr. C. V. Sane. 
28. Mr. P. T. Saunders. 
29. Mr. D. R. Sethi. 
30. Mr. S. I. A. Shah. 
31. Dr. F. J. F. Shaw. 
32. Rao Bahadur C. Tadulingam. 
33. Mr. W. Taylor. . 
34. Mr. C. G. Trevor. 

Rai Sahib Malik Charan Das, Secretary; 

The following attended as visitors :-

1. Dr. S. P. Agharkar. 
2. Mr. D. V. Bal. 
3. Mr.E. J. Bruen. 
4. Mr. A. P. Cliff. 
5. Mr. R. H. Hill. 
6. Mr. C. K. Inamdar. 
7. Mr. S. N. A. Jafri. 
8. Mr. H. C. Javaraya. 
9. Mr. P. G. Krishna. 

10. Dr. K. C. Mehta. 
11. Professor J. H. Mitter. 
12. Mr. I. n. Mahendra. 
13. Mr. A. Mohiuddin. 
14. Mr. John A. Munawar. 
15. Mr. Nurul Islam. 
16. Dr. B. C. Pal. 
17. Professor P. K. Parija. 
18. Mr. K. P. PiIlai. 
19. Mr.K. G. Raju. 
20. Mr. T. S. Sabnis. 
21. Mr. M. Vaidyanathan. 
22. Rao Babac1ur B. Viswanath. 

2. The meeting commenced at 10-30 A.M. and adjourned at 12-40 P.M:. 
ha,7ing disposed of all the items on the agenda. 

The Report of the Fruit Research Sub-Committee (Appendix XLI) 
was first taken into consideration. 

L192ICAR 



3. Application frum the Andhra University for a grant of Rs. 18,2~O 
spread over a period of five years for a study of fruits and vegetables unt1&. 
a view to their utilisation in manufacture. (Subject No. 37 of the agenda, 
Appendix XLIl).-The Chairman explained that, some work of the nature 
proposed in this scheme was in progress at Lyallpur. and Poona and .that 
the Fruit Research Sub-Committee had therefore recommended that It be 
referred back to the Andhra University for reconsideration in the light 
of the remarks made by the Committee. After that a revised s~heme 
might be submitted if desired. The Board adopted the recommendatIon of 
the Committee. 

4. Application from the Government of N orth-West Frontier Pr()Vinc6 
for a grant of Rs. 27,350 spread over a period of five years for researcl~ 
on the improvement of fruit culture in the N orth-lV est Frontier Province 
and the problem of marketing. (Subject No. 38 of .the agenda, Appendix 
XLllI).-The Fruit Research Sub-Committee had examined this subject 
in detail and recommended a grant of approximately Rs. 20,000 for the 
five year period for the provision of a Horticulturist. The Sub-Committee 
considered that many of the other items of the scheme represented expendi­
ture which should be undertaken by the Local Government. The Board 
adopted the recommendation of the Committee. 

5. Application from H. E. H. the Nizam's Government, Hyderabad, 
for a gratnt of Rs. 58,610 spread over a period of five year! for a fruit 
research scheme. (Subject No. 39 of the agenda, Appendix XLIV).-The 
Board adopted the recommendations of the Fruit Research Sub-Committee 
and approved the scheme as modified by the Sub-Committee. 

6. Application from the Government of Mysore for a grant of 
Rs. 88,880 spread over a period of five years for a scheme for fruit cultiva­
tion in the Mysore State. (Subject No. 40 of the agenda., Append~ 
XLV).-Mr. Javaraya said that the Fruit Research Sub-Committee had 
limited the scheme to two items, viz., apples and miscellaneous fruit (includ­
ing pine-apples) for the reason that experiments on other fruits were 
already in progress in the Punjab and Hyderabad, and that a repetition 
of them was not necessary. He thought that further experiments were 
desirable in the interests of fruit research and the Board should at least 
lllake provision for experiments on fruits which were not indigenous to 
India. Coming to the financial aspects of the scheme, Mr. Javaraya said 
that the Fruit Research Committee had made a suggestion that the Farm 
]'Iul!ager should be replaced by an Assistant Horticulturist on about B.s. 200 
a month. He did not agree to the suggestion in the Committee because 
Jle thought that the technical portion of the scheme would be looked after 
eftieiently by the experienced man provided by him. Since then he had 
tlJOught of the local audit rules and under these the bills, etc., p~ssed by 
an officer on such a low scale would not be accepted by the Audit autho­
rities. He now requested the Board to allow him to accept the suO'O'estion 
of the Committee and raise the salary of the Farm ManaO'er wh~"would 
be in charge of the Research Station, to Rs. 250 per mensem." ilr. Javaraya 
addeq that he had not included in the revised estimate of working expenses 
I:riven in Committee, the charges on acc~unt of labour, manure, plants, seeds, 
ete., and he requested the Board to lllcrease the provision made by the 
Committee by Rs. 16,000 td" cover these items. 
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)11'. ~ethi said that the Fruit Committee had carefully examined the 
Icheme and discussed all the details. He saw no reas<m therefore for re­
opening the whole question again. The Chairman then put the following 
points for the consideration of the Board :-

(1) Should the decision of the Fruit Research Sub-Committee to 
limit the scheme to two fruits be reversed Y 

(2) Should a Farm Manager be provided on a salary of Rs. 250 per 
mensem? . 

(3) Should an additional sum of Rs. 16,000 be provided under work­
ing expense on account of labour, manure, plants, seeds, 
etc. Y 

Questions (1) and (2) were answered in the negative. With regard 
to (3), the Board decided that Mr. Javaraya, should submit a detailed 
statement of the additional working expenses required, to the Secretariat 
of the Council ahd that the Vice-Chairman should include such provision 
lIS he considered necessary in the revised scheme for submission to the 
Governing Body. 

7. Proposal to appoint three Assistants on Rs. 120-10-150 each in 
tlw place of the Physiological Botanist under the scheme of fmit research 
in Bihar and Orissa. (Subject No. 41 of the agenda, Appendix XLVI).-

Report on the experiment~l consignments of mangoes from Bombay 
to Great Britain during 1933. (Subject No. 42 of the agenda) Appendix 
XL VII) .-The Board adopted the recommendations of the Fruit Research 
Sub-Committee on these subjects. 

8. No¢e by Sir Harry Lindsay, Indian Trade Commissioner, London, 
on the subject of experimental consignments of fruit from India to the 
United Kingdom. (Subject No. 43 of the agenda, Appendix XLVIII).­
.As desired by the Fruit Research Sub-Committee, Mr. Burt invited the 
attention of the Board to the facilities for the examination of experimental 
consignments of fruit which the High Commissioner for India had been 
able to arrange through the kind assistance of the Department of Sc~entific 
and Industrial Research of His Majesty's Go.:yernment and proposed that 
the Board should convey its appreciation of these facilities to the High 
Commissioner. The Board carried the proposal unanimously. 

9. AppZ·ication from the Government of Madras for a grant of 
R~. 74,000 spread over five years for a scheme of research work on bananas. 
(Subject No. 44 of the agenda, Appendix XLIX).-.As modified by the 
Sub-Committee, the scheme was approved. 

PrO'gramme of work on the Bombay Cold Storage Resea·rch Scheme for 
1934, 1935 !71'1f! 1.936. (Sub,iect No. 45 of the agenda, Appendix L).­
'fhe Board adopted the. recommendations of the Fruit Research Sub­
Committee. 

10. Application from the Government of Bengal for an extension of 
the scheme of research on the mechanical analysis of lateritic soils and on 
the nutn:h>m of the rice pZont at the Dacoa Univers-z:ty. (Subiect No. 46 
of the agenda, Appendix LII).- . 

Progress Report for 1933-34 on the scheme of research into the pro­
perties of colloid soil constituents by Professor J. N. Mukherjee of the 
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Calct6lla U"'".r.tity. (S.bj.d No. 47 01 ,At cag,tado, App.Mis LlIl).­
Mr. Burt introd,uced the report of the Standing Soil Science CO~lDlttee 
(Appendix LI) and said that the Committee was extremely gratided at 
the success of the work and the Board had before it a very clear report 
embodying a number of definite re.sults. The Committee had mad. several 
suggestions to Dr. Ghosh on pointa of detail and he had agreed ~ pay 
attention to these in the course of the current year's work. P8S81ng on 
to the application for an extension of the scheme, the Committee had 
l't'Clommended that the whole scheme be extended for a period of three 
roars from June 1935 subject to certain minor modifications. Dr. Ghosh 
hall accepted the modification suggested by the Committee. Mr. Burt theu 
moved tAaI II .. repor' 01 IA. Sta"di"o Soil Com".itt .. b, adopt.d and 'A, 
.~I.".tiott 01 'A, ,cA.".. approv.d. 

The proposal was carried. 

11. Not. by Mr. Cbrdill, D.puly Direc'or 01 Agricvll"r., NortA,,.,. 
Circl., C."tral Provt'tteeB, Oft ,a"" /temp GI a fib,.. crop ." 'A. C''''ral Pro. 
'''ncu. (S.bj.cl No. 4901 'A. agenda, App.ndiz LV).-

Appltcatio" INWIl 'A. Got·.rnm,,,' 01 Madraa lor a grall' 01 RI. 1,500 
spread over 'Aree ytars lor a ,cA.m. 01 IZp'nm,,," 0" lA, '".protl,,,~, 
01 80"" 1letnp fibre aliA. Agricultural R,s.lJrcil Statio", Samalkola. 

ApplicatiOfl/rom tA. GOt·ernm.'" 01 Bombay lor a gra'" 01 Rs. 1,500 
spread over '''''te ytars lor r('starrA u'ork 0" 80"" A.mp ." " .. Bombay 
P"end .,,('y. 

Appliraiitm Irom tl .. Gover"m,nl 01 II .. C."tral Provi"(',, lor a graft' 
01 Rs. 20,060 8pread ot'('r five ytMs lor a s('1Im .. 01 rut'arrA tl'ork Oft SO"" 
Aemp ill 'A. Ce"tral Provinres. (S"bjects NOI. 50, 51, 53 01 til. ag,nd4, 
ApP(tfldiz LVI).-The Board adopted the report (Appendix LIV) of the 
Sann Uemp Committee which had considered th(' schl'ml'~. 

12. R.por' Oft tlte i7lt'estigatiOflS ora cereal nut, b!l Dr. K. C. M,1t.tll 
lor t1l" Y'M 1933~4. (Subject .\"0. 5601 tla. ag.nd.a, Appendiz LVIl).-

App/k'atw" IrQ/II tlte Got·t,·nmenl 01 tie, ['nitI'd Prot·i"ru for a gn/n' 
01 Rs. 1JJ.I.OOO lor tit, continlwnre 01 lite invesligation.s 0" ('.rtal nut. by 
D.'. K. C. lllellt(l, Prol,·~.~or 01 BotallY, Agra Col/tOt, lor a !urtlltr p.riod 
01 tltree year, 'rom .1IarcA 19.15. (Slfbjert No. 5'1 01 tit, agenda, Appendiz 
].IX).-The Board adoptt'd the It'Jlort of the Cereal Rusts Sub·Committee 
(ApPl'udix LVII) and appro,"('d of the t'Xtension of this Scheme with the 
zllodifications introduced by thl' Sub·Committee. 

13. Proglt'ss Rl'ports on Vl'terinary Res('arch Scheme sanctioned by the 
Iruperial Council of Agricultural Research :-

(i) Annual Report on the work of the Veterinary In\'estigation 
Officer, Madras, for 1933·3-&. 

(it) Annual Rt'port on the work of the Veterinary Investigation 
Officl'r, Bihar and Oris.'I8, for 1932·33 and 1933-34. 

(iii) Annual Rl'port on the work of the Veterinary Investigation 
Officer, IIydl'rabad, for 1932·33 and 1933-M. 

(iv) Annual Report on the work of the Vl'tEorinary Investigation 
Officer, Punjab, for 1932·33 aud 1933·34. 
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(v) Annual Report on the work of the Veterinary Investigation 
Officer, Bombay Presidency, for 1933-34. 

(vi) Annual Report on the work of the Veterinary Investigation 
Officer, Central Provinces, for 1932-33 and 1933-34. 

(Subject No. 36 (i) to (vi) of the agenda, Appendix LX]. 
Progress Reports on Veterinary Research Schemes sanctioned by the 

Imperial Council of Agricultural Research ;-

(i) Annual Report on the work of the Veterinary Investigation 
Omcer, Bengal, for 1932-33 and 1933-34. 

(ii) Annual Report on the work of the Veterinary Investigation 
Officer, Assam, for 1933-34. 

(iii) Annual Report on the work of the Veterinary Investigation 
Officer, United Provinces, for 1933-34. 

(Subject No. 66 of the agenda, Appendix LXI). 
Colonel Olver, in introducing the report of the Progress Report Com­

mittee (Animal Husbandry Section), said that the idea of the scheme was 
to obtain information as to diseases of stock throughout India which would 
otherwise not be obtainable. The Committee were unanimous that the 
scheme was producing a great deal of valuable information as expected. 
The main difficulty at present was that the Imperial Institute of Veterinary 
Re8earch, Muktesar, could not deal satisfactorily with the mass of 
maierial that was thus becoming available, for want of staff. To overcome 
thl .. difficulty, Colonel Olver suggested that the Government of India be 
requested to bring the Institute at Muktesar up to its full sanctioned 
strength as quickly as possible. He further emphasised the necessity of 
holding an annual meeting of the Disease Investigation Officers at 
i'luktesar as proposed in the original schemes at some convenient time, so 
that they could meet and discuss their problems with the research workers 
at the Institute and at the same time post themselves with up-to-date 
knowledge ot the work going on there. Another suggestion which Colonel 
Olver put forward was that, if possible, an. aimual conference of Research 
Workers should be arranged and held at each veterinary college in turn. 
That would enable research workers, disease investigation officers and 
others to meet and acquaint themselves with the work in progress. Con­
tinuing, Colonel Olver said that in order to investigate disease problems 
:;atisfactorily it was essential to have a Central Nutrition Institute at which 
the nutritional aspect of disease could also be dealt .with. To deal with 
the matter satisfactorily it was necesasry to have a well-equipped Central 
Animal Nutrition Institute which would co-ordinate animal nutrition 
investigation work in the provinces and co-operate closely with the Muktesar 
Institute in the investigation of disease. One great advantage of work­
ing on these lines would be that a number of young men would thus be 
trained up in the proper prosecution of research and would be able to 
take on research appointments as and when required. In regard to the 
effect of nutrition on disease, it was essential to have team work between 
nutrition workers and veterinary workers. He then moved that the report 
of the Committee be adopted. Mr. Quirke supported Colonel Olver's 
proposals and said that the Committee was agreed that results of great 
,ralue were being obtained from the Disease Investigation Officers' scheme. 
The Board adopted the report of the Committee and also accepted the 
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suggestion 0' Colonel Oiver that the necessity of bringing the Imperial 
Jnstitute of Veterinary Research, Muktesar, up to ita strength be impressed 
upon the Government of India. 

14. Application from the GovernflUlnl of tlte Central PrOtJifICe. lor cr 
gmnt of Rs. 10,fJ88 s]Wead over four year. for resea"t~h tlY/H'k on ,.'" 
of gangai" pest of rice-Entomological work tInder the scheme 01 ne. 
research already sanctioned by the Co-uw for th, Central ProvinceB. 
(Subject No. 32 of the agenda, Appendix XXXI).-Dr. Shaw said that 
I1e had been asked by the Board to prepare a small scheme to enable this 
invl'stigation to be carried out by the staff of the Imperial Entomologist: 
His estimate (Appendix XXXI-A) was that an expenditure of about 
Rs. 3,000 a year on travelling allowance would enable the Second Entomo­
logiEt, one Fieldman and a Laboratory Attendant from the Imperial 
Institute of Agricultural Research to tour in the Cl'ntral Provinces for a 
perio.d totalling about six months for the purpose of this investigation. 
He had provided for two years' work on the scheme and if the investiga­
tion was compll'tl'd beforl' the whole (!,rant was expl'nded there would 
naturally be a corresponding saving. With these remarks Dr. Shaw com­
mended the schl'me to the Board. Mr. Ritchie accepted the scheme and the 
Board recommended it for sanction. 

15. Annual Report of the Madras Potato research scheme lor the year 
1.?,'/3-31. (Subject No. 51 of the agenda, A~ndix LXIII). 

Potato Breeding Scheme for Northern India. (Subject No. 55 01 the 
ngenda, Appendix LXIV).-The Board adopted the report of the Potato 
Committee (Appendix LXII) on these schemes. 

16 .• 1pplication from the GOt'ernment of the Central Provinces for a 
g/'o1nt of Rs. 46,200 spread over a perWd of four years for a scheme 01 
"cs(jarch work on pan cultivat·ion. (Bubject No. 58 of the agenda, Appendiz 
LXV) .-l\Ir. Ritchil'. in introducing the schl'me, said that for the study of 
the causes of pan disease and for evolving suitable remedial measures con­
tinuity of expl'riml'nts for a period of years was l'ssential and that this 
continuity could not be ensured unless the departml'nt had pan gardens 
of its own in different districts. It was proposed to do the work in eight 
places. lind it "as hoped that there would be a nl't profit of RIt. iUOO per 
year. The schl'me therefore was a profitable one and IIhould be sanctioned. 
Dr. Burns had every sympathy with the scheme but he could not see what 
Dr. Dastur was going to do in the eight gardl'ns proposed by him. The 
~Clll'me itself was not clear inasmuch as it was difficult to find out exactly 
what each item would cost. He was therefore not prl'pared to support th"e 
schcme in its present form. Dr. Shaw agrl'l'd with Dr. Burns that they 
llad no dl'tails as to the precise investigations to be carried out on pall 
disease. The Chairman summed up the discussion and proposed that the 
schl'me be returned to the Central Provinces Government for revision 80 as 
to give more precise details in regard to both the scientific and financial 
8spects. The Board agreed. 

17. Prot·incial schemes for tAe imprOtJemeni 01 agricultru-al ma,.keting. 
(Bubjert No. 6.f of the aqenOO. Appeftdiz LXVl).-Mr. LivinlrSt(,n~ intro­
ducl'd the report of the Marketing Sub-Committee and moved for ita adop­
tion. Mr. Sane said that the constituent States of the Council as well as 
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other States should also be given an opportunity of associating themselves 
and participating in the marketing investigations. He felt that no picture 
of marketing conditions in India would be complete without them. He 
therefore moved the following resolution :-

" That this Board recommends to the Government of India that the 
Imperial Council of Agricultural Research be permitted to make suitable 
financial. grants to the constituent States for the purpose of marketing 
investigations already decided upon in British Indian provinces." 
l.Ir. Javaraya seconded the resolution. Mr. Nizamuddeen Hyder, in sup­
porting the resolution, said that if it is left to the choice of the Indian 
States to co-operate with the Imperial Council of Agricultural R~earch 
in carrying out the enquiry at their own expense some of them may not 
carry, out the work for fear of expenditure. If this happens the whole 
enquiry will remain incomplete. In the interest of the scheme itself it is 
necessary that the States should be helped financially. Messrs. Permesh­
waram Pillai and Devadhar and Dr. Hyder also spoke in support of the reso­
lution. Mr. Richards said that his Government had no objection to bring­
ing the Indian States on the same footjng as British India in the scheme. 
Mr. Ramamurty said that economic questions in Madras were so closely 
connected with the States of Hyderabad, Mysore, Cochin and Travancore 
that their inclusion in the marketing scheme would be of great value to the 
Madras Presidency. In answer to Professor Parija, Mr. Livingstone said 
that, in the case of numerous small States which could not afford to 
appoint their own marketing staff, it would be appreciated if they would 
appoint someone who could co-operate with the marketing officers of the 
neighbouring provinces and allow the latter to make an investigation of 
the marketing conditions in that particular State. Mr. Burt, in support­
ing the resolution, said that the constituent States of the Council were 
already fully entitled to be treated in the same manner as the British 
provinces so far as assistance from the central marketing staff was con­
cerned. He would like to make it clear that there was no attempt what­
eyer to take away this right from the constituent States. The present 
pusition had arisen on the Government of India having gone even further 
than the Board recommended a year ago, and as a very special case had 
agreed to grants to the Provinces, for a limited period in order that market­
ing work might be speeded up. The resolution was then put to vote and 
carried unanimously. 

The various marketing schemes were then taken up. In answer to 
Colonel Noel, Mr. Livingstone said that for the provincial marketing officers 
it was essential to have a good knowledge of Indian conditions and of 
Y!'rnaculars. Dr. Hyder assumed that in the absence of anything to the 
CONtrary, the Public Service Commission would take it that a good know­
ledge of Indian conditions and vernacular was required. Colonel Noel 
enquired whether the salary of provincial marketing officers would 5e 
snbject to the five per cent. cut.. The Chairman replied that in the case 
of the old rates of pay· the cut applied whereas in the case of new rates 
<if pay it did not. Mr. McKerral said that in his province marketing work 
was already in pro~ress and they had sent a number of experimental ship­
ments of bean!'!, man~obeans. etc. He wanted a guarantee that if the 
IJocal Government naid the salary of the senior marketin~ officer who would 
be in charge of the marketing work, the work already going on in the. 



50 

.province would not be stopped, in order to do the lurvey work. Mr. Living­
stone said that there was DO such intention. Th.e report of th.e Marketing 
.sub-Committee was adopted. 

18. Proposal to appflint· Provincial Dairy Committees. (Subject 
No. 65 of tkd agenda, AppendiJ: LXYII).-Colonel Olver introduced the 
subject. Dr. Burns opposed the proposals on the grounds that most of 
them were not marketing work. Colonel Olver explained that it was not 
the intention when the recommendation of the Provincial Economic Con­
ference was accepted that these committees should carry out marketing 
work but that they should assist Marketing Officer by making suggestion» 
and taking action to improve the local dairy industry. There was a good 
deal of discussion as w the necessity of having Provincial Dairy Com­
mittees to deal with purely dairying problems that arose out of the market­
ing surveys. The sense of the Board was that there was no nece8lSity to 
establish such a committee in each province at this stage. Mr. Burt 
suggested that the question of appointing provincial dairy committees 
might be deferred until the next meeting of the Board as the Provincial 
Directors concerned might take time to consider how best committees of 
the nature proposed could best be fitted in with existing Provincial Com­
mittees and Boards dealing with livestock improvement or marketing. The 
Board accep.ted this suggestion. 

19. Application from the Government of Madras for a grant of 
Hs. 92,487 spread over a period of three years f()if' a scheme of research. 
Jor improving the fishing industry and developing the supply of fish. 
fllanure. (Subject No. 10 of the agenda, AppendiJ: III) .-The Chairman 
explained that a decision on this subject had been postponed for want of 
information as to what the Madras Government had done to exploit the 
new sources located by the trawler. He then called on :Mr. Ramamurty 
to acquaint the Board with the information he had received. Mr. Rama­
murty read out the following telegram from the Madras Government :-

•• Your telegram regarding fish manure scheme. Since disposal 
trawler nothing done by Government to exploit new fishing banks dis­
covered though Yorkshire Coble was obtained as most suitable for use in 
indian waters. Unfortunately trawler broke down immediately after 
arrival of Coble. As no expert available not even demonstration with Coble 
possible but possibilities Coble as fishing boat were demonstrated near 
Sethubavasatram in September 1933. Trawler's discoveries have attracted 
private attention. Already two fishermen have applied for full particulars 
of trawlers survey as well as chart. One set up refrigerating plant and 
factory on East Coast and stBrtedfreezing curing fish and experiments 
in manufacture fish meal and manures on Tanur methods. One on \Vest 
Coast endeavouring to get big refrigerating plant in view success attained 
by him with small one worked with guidance and help of Department." 
The Chairman then informed the members of the Board that he had 
received a telegram from one Mr. Madhavan saying that the fishermen of 
the W est Coast protested against purchasing a trawler and research 
expenditure. He said that the Board could not interfere in the matter 
which was for the Local Government. The protests should have been 
made to the Government of Madras. Mr. Burt suggested that the recom­
mendation of ;the Fertilisers Committee be accepted and the condition 
recommended by the Fertilisers' Committee be attached to any grant that 
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might be made to this scheme. The Board accepted the suggestion and 
approved the recommendation of /the Fertilisers' Committee. 

20. Report of the Tractor Ploughing work carried out by the Burma 
Shell Oil Storage and Distribu..ting Curnpany of India, Limited, Bombay. 
during the 1933..34 season. (Subject No. 59 of the agenda, ..4.ppendi:/: 
LXVIIl).-The Chairman explained that the Tractor Commitltee appointed 
to consider this subject was to meet in the afternoon. It was not neces­
sary to detain members of the Advisory Board for that purpose and he 
t!uggested that the report of the Committee be circulated and also placed 
before the next meeting of the Board. This was agreed to. 

21. All the items on the agenda having been disposed of, the. Chairman 
thanked the members for their courtesy, readiness and cheerful co-operation 
which had made it possible to dispose of a very heavy agenda within the 
allotted time. On the motion of Mr. Devadhar the Board passed a vote of 
thanks to the Chairman expressing appreciation of the able and tactful 
manner in which he had conducted the proceedings. 

The meeting then came to a close. 

SIMLA, 
The 8th September 1934. 

CHARAN DAS, 
Secretary. 
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APPENDIX I. 

NOTE, DATED THE 27TH AOGOST 1934:, ON SUBJECT No.2, APPOINTMENT 011' 

CoMMITrEES. 

1. Rice OommiUee.-There are certain rice research and progress xeports 
which are included in the Agenda for the consideration of the Advisory Board. 
The Vice-Chairman to the Council considers that it will be an advantage to 
have them all examined in the first instance by the Committee of the Board 
which examined similar reports at the last meeting of the Board held in Feb­
ruary 1934 and which consisted of the following gentlemen:-

The Vice-Chairman, Imperial Council of Agricultural Research, Chair­
man, ex-o.fficio. 

The Agricultural Expert, Imperial Council of Agricultural Research. 

The Directors of Agricultwe, Madras, Bombay, Bengal, United Provin-
ces, Burma, Bihar and Orissa and Central Provinces. 

The Director, Imperial Institute of Agricultural Research, Pusa. 

Rao Bahadur B. Viswanath. 

Professor P. K. Parija, Revenshaw College, Cuttack. 

Dr. J. C. Ghosh. 

Mr. M. Vaidyanathan, Statistician, Imperial Council of Agricultural 
Research. 

Rai Sahib Malik Charan Das, Secretary, Imperial Council of Agricul-
tural Research, Secretary, ex-o.fficio. . 

In addition the Vice-Chairman to the Council has invited Professor S. P. 
Agharkar and R. H. Dastur to attend the meeting of the Committee 
as visitors. 

The Committee will meet at 2-45 P.M. on Monday the 3rd September 1934 
and consider the undermentioned items of the Agenda :-

23. Annual Reports on the working of the Rice Research Schemes in 
Madras and the United Provinces (1933-34) and the Central Provinces (Sep­
tember 1932 to March 1934). 

. 24. Application from ~he Government of Bengal for a grant of Rs. 43,152 
spread over three years for a Scheme of research work on the Physiology of the 
rice plant by Dr. S. P. Agharkar of the Calcutta University. 

. 28. Scheme from the Government of Madras for an investigation into the 
quality of rice. 

29. Progress report for the year 1933-34 on the scheme of research work 
on rice physiology by Dr. R. H. Dastur, Royal Institute of Science, Bom­
bay. 
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30. Application from the Government of Bengal for a grant of Rs. 21,600 
spread over five years for a scheme of research on the Bio-chemical and phy~ico­
chemical properties of rice at the Bio-Chemicallabora.tory of the Dacca Umver­
sity. 

31. Scheme from the Government of Bihar and Orissa for research on the 
quality of rice. 

32. Application from the Government of the Central Provinces for a grant 
of Rs. 10,088 spread over four years for research work .on the II gangai" 
pest of rice-Entomological work under the scheme of rIce research already 
sanctioned by the Council for the Central Provinces. 

2. Tobacco Committee.-At its meeting held in August 1933 the Advisory 
Board recommended that a Committee of people who have specialised in work 
on tobacco should be appointed to consider the steps which have to be taken to 
supplement the programme of work already approved by the Council. In 
consultation with the Directors of Agriculture and others interested in the 
tobacco trade the Vice-Chairman to the Council has appointed the under­
mentioned committee for the purpose :-

1. Diwan Bahadur Sir T. Vijayaraghavacharya, Chairman, ex-ojJicio. 
2. The Agricultural Expert, Imperial Council of Agricultural Research. 

3. The Marketing Expert, Imperial Council of Agricultural Research. 

4. Dr. F. J. F. Shaw, Director, Imperial Instit'lte of Agricultural Re­
search, Pusa. 

5. A Representative of the Department of Agriculture, Bengal, to be 
nominated by the Government of Bengal. 

6,. The Director of Agriculture, Burma, Rangoon. 

7. Mr. B. S. Patel, Deputy Director of Agriculture, Gujerat (Bombay). 

8. Mr. G. K. Raju, Deputy Director of Agriculture, GuD.t~ (Madras). 

9. Mr. A. P. Cliff, Deputy Director of Agriculture, North Bihar Range, 
Muzaffarpur. 

1~. The Director of Agriculture, Baroda. 
H. Pandit Brij Kishore, Aga, Tobacco Merchant, Saharanpur. 

12. Seth Chhotalal Kuberbhai Inamdar, Tobacco Merchant, Jodia. 
Bazaar, Karachi. 

13. H. Abbott, Esq., C/o the Imperial Tobacco Co. of India, Ltd., Virginia. 
House, 37, Chowringhee, Calcutta. 

14. Mr. Ramla.l D. Shroff, C/o Messrs. Chhaganlal Kasturchand, LaJsjng 
Building, Shaikh Memon Street, Bombay 2. 

15. Leslie Frederick Cocks, Esq., B.A., Indian Leaf Tobacco Develop­
ment Co., Ltd., ChiraIa, M. and S. M. Railway. 

16. K. S. Sankaran Pillai, Esq .• LAg., Tobacco Specialist and Exporter, 
Maidan View, Guntur. • 



11. H. G. P. Vostermans, Esq .. C/o Messrs. Spencer and Co., Ltd., Madras. 
Seoretary-Sooretary, Imperial Counoil of Agricultural Research, 

tZ-offWio· 
The Committee will meet at 2-45 P.M. on Tuesday, the 4th September 1934 

and consider the undermentioned items :-

1. Consideration of the Agenda for the Committee. 

2. Research programme on Tobacco, having due regard to the scheme of 
work already sanctioned and to the need for further work on other 
types of Tobacco and in the provinces. 

3. Formulation of a co-ordinated programme of agricultural research 
for the improvement of the Tobacco Crop in India. 

4. In view of the need for encouraging alternative cash crops, to consider 
what steps should be taken to encourage the greater production 
of cigarette tobacco in India in order to take advantage both of 
the large internal market and of the valuable Imperial preference 
in the United Kingdom which is guaranteed till 1942. 

O. P06sibility of obtaining detailed statistics of tobacco production in 
India .. 

6. ~oposal for the appointment of a Central Tobacco Committee. 

7. Application from the Andhra University for a grant of Rs. 1,000 for 
a Scheme' to find out the best method of extracting Nicotine 
commercially from tobacco waste and to design an apparatus for 
the same (Subject No. 35 of the Agenda for the meeting of the 
Advisory Board, September 1934). 

3. Fruit Committee.-In accordance with the practice followed in the past 
the Committee of the Board which consists of the members named below will 
examine the fruit schemes on the Agenda :-

The Vice-Chairman, Imperial Council of Agricultural Research, Chair­
man, ex-ofJic:io. 

The Agricultural Expert, Imperial Council of Agricultural Research. 

The Directors of Agriculture, Madras, Bombay, Bengal, United Pro­
vinces, Punjab, Bihar and Orissa, Central Provinces, Assam, 
Hyderabad, Mysore and Baroda. 

The Agricultural Officers, North-West Frontier Province and Balu­
chistan. 

The Chief Publicity "officer, Indian State Railways. 

The Secretary, Imperial Council of Agricultural Research, Secretary, 
ex-officio. 

The Committee will meet at 2-45 P.M. on Wednesday, the 5th September 
1934 and consider the undermentioned items of the Agenda:-

37. Application from the Andhra University for a grant of Rs. 18,200 
spread OV9r III re~iod of five years for a study of fruits and vegetables ~th a 
view to their utilisation in manufacture. 
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38. Application from the Government of North-West Frontier Province 
for a grant of RB. 27,350 spread over a period of five years for research on the 
improvement of fruit culture in the North-West Frontier Province and the 
problem of marketing. 

39. Application from H. E. H. the NWmi'8 Government, Hyderabad, 
for a grant of RB. 58,610 spread over a period of 5 years for a fruit research 
Scheme. 

40. Application from the Government of MY80re for a grant of RB. 88,880 
spread over a period of five years for a SchemA for fruit cultivation in the 
MY80re State. 

41. Proposal to appoint three Assistants on RB. 12(}'-1(}.-150 e.ach in 
the place of the Physiological Botanist undl'r the scheme of fruit research in 
Bihar and Orissa. 

42. Report on the experimental consignments of mangoes from Bombay 
to Great Britain during 1933. 

43. Note by Sir Harry Lindsay, Indian Trade CoID.IIliasioner, London, 
on the subject of experimental consignments of fruit from India to the United 
Kingdom. 

44. Application from the Government of Madras for a grant of RB. 74,000 
spread over five years for a scheme of re'Jearch work on bananas. 

45. Programme of work on the Bombay Cold Storage Research Scheme 
for 1934, 1935 and 1936. 

4. Soil Science Committee.-In accordance with the usual practice in 
such cases the two soil science items which are included in the Agenda for the 
consideration of the Advisory Board will be examined in the first instance by 
the Soil Science Committee of the Council which consists of the following ;-

1. The Vice-Chairman, Imperial Council of Agricultural Reaearch, 
Chairman, ex-officio. 

2. The Agricultural Expert, Imperial Council of Agricultural Research· 

3. :Mr. A. P. Cliff, Deputy Director of Agriculture, North Bihar Ranae 
Muzaffarpur, Bihar and Orissa. 0 , 

4. Dr. J. K. Basu, Soil Physicist, Sugarcane Research Station, Bombay, 
Deccan-Padegaon. , 

5. Rao Bahadur B. Viswanath, Agricultural Chemist to Government 
Madras. 

6. Dr. P. G. Krishna, Agricultural Chenust to the Government of 
Hyderabad. 

7. Dr. E. Mackenzie Taylor, Director, Irrigation Research, Punjab. 

8. The Agricultural Chemist to the Government of Central Provinces. 

9. Dr. J. C. Ghosh, Head of the Department of Chemistry, University of 
Dacca. 

Secretary, Imperial Council of Agricultural Research-8ecretary. 
e:vojJkio. 
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The Committee will meet at 2-45 P.M. on Thursday the 6th September 1934, 
and consider the undermentioned items of the Agenda :-

46. Application from the Government of Bengal for an extension of 
the scheme of research on the mechanical analys:s of lateritic soils and on the 
nutrition of the rice plant at the Dacca University. 

47. Progress Report for 1933-34 on the Scheme of research into the 
properties of colloid soil constituents by Professor J. N. Mukherjee of the 
Calcutta University. 

5. Sunn-Hemp Oommittee.-At its meeting held in February 1934 the 
Advisory Board decided that the sunn-hemp schemes which had been received 
from the Governments of Madras, Bombay and the Central Provinces should 
be referred to an ad hoc Committee to be appointed by the Chairman of the 
Board. The Vice-Chairman to the Council has accordingly appointed the 
undermentioned committee for the purpose :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, ex-ojJicio. 

2. The Agricu~tural Expert, Imperial Council of Agricultural Research. 
3. The Director of Agriculture, Madras. 

4. The Director of Agriculture, Bombay. 

5. Ihe Director of Agriculture, Bengal. 

6. The Director of Agriculture, United Provinces. 

7. The Director of Agriculture, Bihar and Orissa. 

8. The Dira:tor of Agriculture, Central Provinces. 

9. Mr. T. S. Sabnis (subject to the approval of the United Provinces 
Government). 

Rai Sahib Malik Charan Das, Secretary, Imperial Council of Agri­
cultural Research, Secretary, ex-officio. 

The Committee will meet at 2-45 P.M. on Thursday the 6th September 1934 
and consider the following items of the Agenda :-

49. Note by :Mr. Churchill, Deputy Director of Agriculture, Northern 
Circle, Central Provinces, on sunn-hemp as a fibre crop in the Central Pro­
vinces. 

50. Application from the Go";'"e:n.ment of Madras for a grant of Rs. 1,500 
spread over three years for a scheme of experiments on the improvement of 
sunn-hemp fibre at the Agricultural Research-Station, Samalkota. 

51. Application from the Goveriunent of Bombay for a grant oi Rs. 1.500 
spread over three years for research work on sunn-hemp in the Bombay Presi-
dency. , 

52. Application from the Government of the Central Provinces for a 
grant of Rs. 20,060 spread over five years for a Echeme of research work on 
sunn-hemp in the Central Provinces. 



51 

6. RUM Research Committu.-The Vice-Chairman to the Council considers 
that Dr. K. C. Mehta's scheme for the continuance of the investigations on 
eereal rusts and the report on his investigations for the year 1933-34 s~ould 
be considered in the first instance. by & Committee and he has accordingly 
appointed the undermentioned committee for the purpose:-

1. Sir T. Vijayaraghavacharya, K.B.E., Vice-Chairman, Imperial 
Council of Agricultural Research, Chairman, ez-oJficio. 

2. The Agricultural Expert, Imperial Council of Agricultural Research. 
S. Dr. F. J. F. Shaw, Director, Imperial Institute of AgricuJt..ual Re-

search, Pusa. . 

4. Dr. W. Burns, Director of Agriculture, Bombay. \ 

5. Mr. P. B. Richards, Officiating Director of Agriculture. United Pro-
vinces. . 

6. Khan Bahadur Fateh-ud-Din, Officiating Director of Agriculture, 
Punjab. 

7. Mr. D. R. Sethi, Director of Agriculture. Bihar and OriBBa. 

8. Mr. J. H. Ritchie, Director of Agriculture, Central Provinces. 

9. Mr. W. Jenkins, Chief Agricultural Officer, Sind. 

10. Professor J. H. Mitter, Allahabad University. 

11. Professor T. Ekambaram, Madras University. 

12. Dr. K. C. Mehta, Prof8B8or of Botany, Agra College 

13. Dr. B. C. Pal, 2nd Imperial Economic Botanist. 

Rai Sahib Malik Charan Das, Secretary, Imperial Council of Agri­
cultural Research, Secretary, ez officio. 

The Committee will meet at 2-45 P.M. on Friday the 7th September 1934 
and consider the following items of the Agenda :-

56. Report on the investigations. on cereal rusts by Dr. K. C. Mehta 
for the year 1933-34. 

57. Application from the Government of the United Provinces for a grant 
of Re. 1,24,000 for the continuance of the investigations on cereal rusts by 
Dr. K. C. Mehta, Professor of Botany, Agra College, for a further period of 
three years from March 1935. 

7. Potato Committee.-The Vice-Chariman to the Council considers that it 
-will be an advantage to have the potato schemes, etc., on the Agenda considered 

rst by a sub-committee consisting of :-

The Vice-Chariman, Imperial Council of Agricultural Research, Chair­
man, ez-ojJicio. 

The Agricultural Expert, Imperial Council of Agricultural Research. 

The Directors of Agriculture, Madras, Bombay, Bengal, United Pro­
vinces. Punjab, Bihar and Orissa, Central Provinces and Assam. 
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The Director, Imperial institute of Agricultural Research, Pusa. 

Professor P. K. Parija, Ravenshaw College, Cuttack. , 
Dr. B. C. Pal, 2nd Imperial Economic Botanist, Imperial Institute of 

Agricultural Research, Pusa. 

The Secretary, Imperial Council of Agricultural Research, Secretary, 
ex-po. 

The Committee will meet at 4-15 P.III. on Friday, the 7th September 1934: 
and consider the following items of the Agenda :-

54:. Annual Report of the Madras Potato research Scheme for the year 
1933-34. -

55. Potato Breeding Scheme for Northern India. 

5S. Application from the Government of the Central Provinces for a 
grant of Rs. 46,200 spread over a period of four years, for a scheme 
of research work on pan cultivation. 

S. Tractor Committee.-The report of the Tractor Ploughing work carned 
out by the Burmah Shell Company during the 1933-34 season has been received 
and the Vice-Chairman to the Council considers that it will be an advantage to 
have the report considered in detail by the same technical committee as examin­
ed the company's report forathe season 1932-33. The personnel of the aforesaid 
committee is as follows :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, ex-ojJicio. 

2. The Agricultural Expert, Imperial Council of Agricultural Re-
search. 

3. The Hon'ble Mr. E. Miller of the Burmah Shell Company. 

4:. Mr. Wynne Sayer, Imperial Agriculturist, Pusa. 

5. The Director of Agriculture, Madras. 

6. The Direetor of Agriculture, Bombay. 

7. The Director of Agriculture, United Provinces. 

8. The Director of Agriculture, Punjab. 

9. The Director of Agriculture, Bihar and Orissa. 

10. The Director of Agriculture, Baroda. 

The Secretary, Imperial Council of Agricultural Research, SeQretary, 
ex-ojJicio. 

The Committee will meet at 2-45 P.III. on Saturday, the Sth September 1934 
and consider the following item:- . 

59. Report of the Tractor Ploughing work carried out by the Burma 
Shell Oil Storage and Distributing Company of India, Ltd., 
Bombay, during the 1933-34 season. 

The report of the Committee will be submitted to the Advisory Board 
at the next meeting of the Board. 
Ll92ICAR . 
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9. Standing OaUls Breeding OommiUee.-The Vice-Cha~an.to th~ Council 
considers that it will be an advantage to have the cattle breeding lte~ m~luded 
in the Agenda for the consideration of the Advisory Board exammed m th.e 
mst instance by the Standing Cattle Breeding Committee of the Council 
and which consists of the following :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, e:l/-cdficio. 

2. The Animal Husbandry Expert, Imperial Council of Agricultural 
Research. 

3. Mr. E. J. Bruen. 

4. Sardar Dost Mohammad Khan. 

5. Captain C. E. MacGuckin. 

6. Mr. T. F. Quirke. 

The Secretary, Imperial Council of Agricultural Research, Secretary, 
e:v-o.fficio. 

The Committee will meet at 2-45 P.M. on Monday, the 3rd September 1934 
and consider the following items of the Agenda :-

22. Application from Mr. J. J. DeValois, Principal, American Arcot 
Mission, Agriculture Institute, Katpadi, Madras, for & grant of 
Rs. 78,876 for goat breeding in the Madras Presidency spread 
over a period of 10 years. 

25. Application from the United Provinces Poultry Association, 
Lucknow, for a grant of Rs. 15,864 spread over three years for 
a scheme to investigate the preparation of eggs for marketing 
and other methods of disposal. 

26. Application from the Government of Madras for a grant of Rs. 37,580 
spread over a period of ten years for sheep breeding research in 
Madras. 

27. Application from the Government of Hyderabad for & grant of 
Rs. 77,960 spread over a period oflO years for & scheme ofresearch 
in Sheep breeding. 

36. (vii) Annual Report of Dr. A. E. Slater's goat breeding Scheme for 
the year 1933-34. 

In addition the Committee will consider the following :_ 

(a) Representations which have been made regarding the slaughter 
of lambs for their pelts. 

(b) Suggestions for the institution of herd book and Hock remAters in 
India. t>""" 

10. Standing Annual Nutrition OommiUee.-One Animal Nutrition Scheme 
~ on the .Agenda o~ the Adyisory Board. In accordance with the usual practice 
In such cases the Vlce-Chamnan to the Council considers that the scheme might 
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be examined in the first instance by the Standing Animal Nutrition Committee 
of the Council which consists of the following :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, ex-o.fficio. 

2. The Animal Husbandry Expert, Imperial Council of Agricultural 
Research. 

3. Dr. P. E. Lander, Agricultural Chemist, Punjab. 

4. Mr. F. J. Warth, Physiological Chemist, Punjab. 

5. Dr. K. C. Sen, Bio-Chemist, Imperial Institute of Veterinary Research, 
Muktesar. 

6. Rao Bahadur B. Viswanath, Imperial Agricultural Chemi9, 
Pusa. 

The Secretary, Imperial Council of Agricultural Research, Secretary, 
ex-ojJicio. 

In addition the Vice-Chairman of the Council has invited Mr. J. R. Haddow, 
Veterinary Research Officer (Serology), Muktesar and the Physiological 
Chemist, Dacca, to attend the meeting of the Committee as visitors. The 
Committee will meet at 2-45 P.M. on Tuesday, the 4th September 1934 and con­
sider the undermentioned item of the Agenda:-

33. Application from the Government of Bengal for a Supplementary 
grant of Rs. 15,571 in connection with the appointment of a 
Physiological Chemist to study Animal Nutrition problems at 
Dacca. 

The Committee in addition will consider the following :-

(a) A note by Dr. P. E. Lander on methods and procedure in connection 
with the mineral investigation in fodders, etc. 

(b) The question of the establishment of an enlarged animal nutrition 
Institute. 

(0) Reports on animal nutrition research for 1933-34. 

11. The Progress Report Committee.-There are a number of progress 
reports' on the Animal Husbandry side and the Vice-Chairman to the Council 
considers that it will be an advantage to have them examined, as usual, by 
a technical Committee in the first instance. He has accordingly appointed 
subject to the Advisory Board's approval the undermentioned Committee 
for the purpose :-

1. The Vice-Chairman, Imperial Council' of Agricultural Research 
Chairman, ex-officio. 

2. The Animal Husbandry Expert, Imperial Council of Agricultural 
Research. 

3. Mr. T. F. Quirke, Director of Veterinary Services, Punjab. 

4. Mr. P. T. Saunders, Director of Veterinary Services, Madru 
Presidency. 
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IS. Mr. W. Taylor, OtIg. Director, Impmal Institute of Veterinary 
Research, Muktesar. 

6. Mr. R. T. Davis, Offg. Director of Veterinary SemcN, Bihar and 
. Orissa. 

7. Mr. T. J. Egan, Director, Veterinary Services, United Provinces. 

8. Mr. J. R. Haddow, Veterinary Research Officer, Muktesar. 

9. Mr. E. S. Farbrother, Director of Veterinary Services, Bombay 
Presidency. 

10. Mr. B. K. Badami, Director of Veterinary Services, Hyderabad. 

The Secretary, Imperial Council of Agricultural Research, Secretary, 
n-oJIicio. 

The Committee will meet at 2-45 P.M. on Wednesday, the 5th September 
1934 and consider the following items of the Agenda :-

36. Progress Reports on Veterinary Research Scheme sanctioned by 
the Imperial Council of Agricultural Research :-

(i> Annual Report on the work of the Veterinary Investigation 
Officer, Madras, for 1933-34. 

(il) Annual Report on the work of the Veterinary Investigation 
Officer, Bihar and Orissa, for 1932-33 and 1933-34 .. 

(iii> Annual Report on the work of the Veterinary In\"t~stigation 
Officer, Hyderabad., for 1932-33 and 1933-34. 

(iv> Annual Report on the work of the Veterinary Investigation 
Officer, Punjab, for 1933-34. 

<v> Annual Rf'port on the work of the Veterinary Investigation 
Office}', Bombay Presidf'ncy, for 1933·34. 

(t.'l> Annual Rf'port on the work of the Veterinary Investigation 
Officf'r, Central Provinces,fo~ 1932-33 and 1933-34. 

66. Progress Reports on Veterinary Research Scheme sanctioned by the 
Imperial Council of Agricultural Research :-

<i> Annual Rf'port on the work of the Veterinary Investigation 
Officer, Bengal, for 1932-33 and 1933-34. 

(il) Annual Report on the work of the Veterinary Investigation Officer, 
Assam, for 1933-34. . 

<iii) Annual Report on the work ofthe Veterinary Investigation Officer 
United Provinces, for 1933-34. ' 

12. Committ~ Jor .A.rrording J'riu,.-The undermentioned technical 
committee will examine the entries received in connection with the award of 
prizes for veterinary scientific instruments and appliances for the year 1934 :_ 

Mr. R. T. Davis, OtIg. Director of Veterinary Services. Bihar and 
Orissa. 

Mr. E. ~ Farbrother, Director of Veterinary Services, Bombay Pre-
8ldency. 

Mr. P. T. Saunders,Directo~ofVeterinaryServices,Madraa Presidency. 
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The Committee will meet at 4-30 P.M. on Wednesday, the 6th Sep­
tember 1934. 

A plan is attached showing the date, time and place of the meetings of the 
various committees and also the subjects which will be considered by 
them. 

Plan showing the time and place of the meetings of the various Oommittees which 
will meet from the 3rd to the 8th September 1934 in connection with the AdvisO'f!J 
Board Meeting. 

Monday, 3rd Sep. 
tember. 

Tuesday, 4th Sep. 
tember. 

Wednesday, 5th 
September. 

Thursday, 6th 
September. 

Agriculture. 

Rice Committee. 
(2.45 P.M. Davico's Ball.room). 

Items 23, 24, 28, 29, 30, 31 and 32 
of the Advisory Board. 

Tobacco Committee. 

(2.45 P.M. Davico's Ball.room). 
Special Agenda, also item 35 of the 

Advisory Board. 

Fruit Committee. 
(2·45 P.M. Davico's Ball.room). 
Items 37,38, 39,40,41,42,43,44 and 

45 of the Advisory Board. 

(i) Soil Science Committee. 
(2.45 P.M. Davico's Ball.room). 
Items 46 and 47 of the Advisory 

Board. 

(ii) Sunn.Hemp Committee. 
(2·45 P.M. Davico's Ball.room). 
Items 49, 50, 51 and 52 of tbe 
Advisory Board. 

,;friday, 7th Sep- (i) Rust Research Committee. 
tember. (2·45 P.M. Davico's Ball.room). 

Saturday, 8th 
September. 

Items 56 and 57 of the Advisory 
Board. 

(ii) Potato Committee. ' 
(4·15 P.M. Davico's Ball.room). 
Items 54, 55 and 58 of the Advisory 

Board. 

Tractor Committee. 
(2.45 P.M. Davico's Ball-room). 
Item 59 of the Advisory Board. 

Animal Husbandry. 

Standing Cattle Breeding Com. 
mittee. 
(2·45 P.M. Davico's Ball-room). 

Items 22, 25, 26, 27 and 36 (vii) of 
the Agenda. 

Standing Animal Nutrition Com. 
mittee. 

(2·45 P.M. Davico's Ball.room). 
Item 33 of the Agenda. 

(i) The Progress Report Committee. 
(2·45 P. M. Davico's Ball-room). 
Items 36(i)-(vi) and 66 of the Ad. 

visory Board. 

(ii) Committee for judging for the 
award of medals. 

(4.30 P.M. Davico's Ball-room). 



APPENDIX XL 

NOTE, DATED THB 6TH AUGUST 1934, ON SUB.JECT No.9, ExIsTING CoNDmOll 
01' TBlIi FISlllNG bmUSTRY AND ITS POSSIBlLlTlE'S or DEVEWPKENT IN so 
PAR AS THB SUl'PLlDJ 01" FISH liANUBB .A.B.B CONCJ!:&NI2). 

Attention is invited to the attached note, dated 2nd January 1934 
(Enclosure I) and the annexures mentioned therein (except the C?P1 of 
Mr. Sorley's report on the marine fisheries of the Bombay Presl~eucy, 
referred to in Annexure IV) which were placed before the 2nd meeting of 
the Fertilsers Committee of the Imperial Council of Agricultural 11.e­
search, held at, New Delhi in February 1934. It will be seen from. the 
attached extract (Enclosure II) from the proceedings that the Committee 
recorded its ()pinion that on the in.(ormation before it fi.~h IDeal w:as 
valuable both all manure and as food for livestock, and recontDlendl'tl Its 
development by the provinces concerned. 

The recommendation of the Committee is now for the consideration 
of the Advisory Board. 

ENCLOSURE L 

NOTE, DATED THE 2ND JANUARY 1934, ON SUBJECT No.6, EXISTING CONDI­
TION 01' THE FlSHING INDUSTRY AND ITS POSSIBlLITIEB 01" DEVElLOPKl!:N'l' 
IN so FAR AS SupPLIES 01' FISH 1\lANuRE ARE CONCERNlD. 

Attention is invited to the attached extract (Annexure I) from the 
Proceedings of the first meeting of the Fertilizers Committee held at Simla 
on the 17th June 1930. An enquiry was made from the Governments of 
liadras, Bombay, Bengal and Burma as to the existing condition of the 
fishing industry and its possibilities of development in 80 far as supplies 
of fish manure were concerned. The Local GovernmentB' replies will be 
found in Annexures II to V. Only one copy of Mr. Southwell'8 Report, 
mentioned in the Bengal Government's letter (Annexure III) was received 
and the same will be available to the members at the meeting. R~levant 
extract will be found in the annexure to Annexure III. A copy of Mr. 
Sorley's .. Report on the marine fisheries of the Bombay Presidency" 

'referred to in the Bombay Government's letter (Annexure IV) is also 
attached. 

The subject is now for the consideration of the Committ~. 

ANNEXURE I. 

EXTRACT PROM THE PROCEEDINGS OF THE JlEETJNG 01" THE FERTlLIZEBS COll­
MITTEE APPOINTED BY THE IMPERIAL COUNcn. 01" AGRICULTURAL 
REsEARcu HELD AT SDILA ON TtrnmAY, THE 17TH JUNE 1930. 

The following were present :-

1. Diwan Bahadur Sir T. VIJAYAlIAGHAVAClIARYA. Chairman. 
2. Mr. R. G. ALt.AN. 
3. Mr. B. C. BURT. 

4. Dr. W. H. HARRISON'. 



5. Dr. L. K. HYDER. 

6. Dr. P. E. LANDER. 

7. l\lr. Mn.NE. 

8. Mr. V. RAMADAS PANTULU. 

9. Mr. D. L. SAHASRABUDDHE. 

10. Dr. J. SEN. 

11. Mr. D. R. SETm. 

12. Mr. S. B. SINGH. 

13. Rao Sahib B. P. VAGHOLKAB. 

14. Rao Bahadur B. VISWANATH. 

Mr. M. S. A. HYDARI, Secretary. 

2. The meeting lasted from 11 A.M. till 4-30 l'I.J(. with an interval for 
lunch from 1-15 P.M. to 3 P.M. 

5. (e) Fisk manure. 
Mr. BUl'lt quoting figures, said that the export of fish manure was 

steadily disminishing which was an encouraging fact pointing to its greater 
consumption within the country. Rao Bahadur Viswanath said that the 
reason for diminishing exports was possibly the fact that the fish were 
disappearin~ from the west coast w here, so far as Madras was concerned, 
the fish industry was concentrated. Mr. Sahasrabuddhe said that fish 
were partially disappearing from the Bombay coast also. Mr. Burt said 
that there were plenty of fish in the Chilka Lake in Bihar and that fish 
manure was being largely used in tea gardens instead of bonemeal. Mr. 
Sethi said that fish refuse used as manure did not give good results on 
ordinary crops and therefore the Agricultural Department in Bihar and 
Orissa were investigating the possibility of composting this material in 
order ;to do away with the scales. Both in Madras and on the Chilka !Jake 
in Bihar and Orissa the fisheries were well organised. Mr. Burt said that 
the Chilka Lake was ideal for a well organised fish industry as the railway 
line was right on the spot. Mr. Sethi observed that fish were also found 
in large numbers at the mouth of rivers in Bihar. Finally; at the Chair­
ruan's suggestion it was agreed that enquiries should be made between 
now and the next meeting from the Director of Fisheries, Madras, and 
the concerned authorities in Bombay, Bengal and Burma as to the exist­
ing condition of the fishing industry in those provinces and as to its possi­
bilities of development in so far as supplies of fish manure were concerned. 

ANNEXURE II. 

LETTER FROM THE SECRETARY TO THE GOVERNMENT OF' BURMA, LOCAT, 
GOVERNMENT DEPAR'11MENT. No. 308-0.130, DATED THE 1ST NOVEMBER 
1930. 

In repl~' to your let'ter No. 2262IAgri., dated th", tilth October 1930 
(not printed), I am directed to say that fish manure in Burma is maillly 
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the product known as " prawn dust" produced at Mergui and other T~n8,&. 
sarim ponts and exported to the Straits where it is U8ed chiefly by Chin.est 
market gardeners. The total export in 1926-27 were 2,628.tons fO!e.lgn 
trade and 2 tons coasting. Thus the amount available is q?Ite neghglble 
110 far as the demand for fertilisers for the paddy crop 18 con.ce~ed. 
F'urther, this material is far too expensive to be used in ~addy cultIvatIon. 
It was tried formerly at Hmawbi experimental farm and Its use w!l~ ~oUDd 
unprofitable. The Ministry does not think that there is any pOSSlbillty o~ 
development in the production of ordinary fish manure as the ngaps 
industry absorbs all surplus fish and there are few or no waste product. 
The above information is perhaps sufficient in 80 far as supplies of fish, 
manure in Burma is concerned. -

ANNEXURE III. 

LETTER FROM THE ASSISTANT SECRETARY TO THE GOVERNMENT OF BENGAL, 
No. 5257, DATED THE 21ST NOVEMBER 1930. 

With reference to your letter No, 2262-Agri., dated the 18th October 
1930 (not printed), I am directed to forward copy of a Report on Fishery 
Investigations in Bengal, and Bihar and Orissa by Mr. T. Southwell, late 
a Deputy Director of Fisheries, Bengal, and Bihar and Orissa, and to say 
that as there is at present no Fisheries Department in Bengal it is nOlt 
possible to supply any information beyond that contained in the report. 
(Vide Annexure below.) 

ANNEXURE. 

EXTRACT FROM THE REPORT ON FISHERY INVESTIGATIONS IN'BENGAL AND 
BIHAR AND ORISSA, BY T. SOUTHWELL, DEPUTY DmECTOR OF' FISHERlE8, 
BENGAL AND BIHAR AND ORISSA • 

• • • • • • • 
(f) Fish manure.-The daily catches of any trawlers working in the 

Bay would include quantities· of fish of various kinds for which there 
would be no market. Amongst such might be mentioned saw-fish {Pristis 
spp.}, small skates (Trygon spp.), and Narcine, Aetobatis, Rhinodon, 
Stegostoma, Myliobatis, etc., etc. Amongst the Teleosts also, numbers of 
fish unsuitable for the market would also be obtained. These would 
include the smaller fry generally, extremely bony fish such as Tricanthus 
breviostis, all species of .. parrot fish" (Tetrodon spp.), etc., etc. The 
fish indicated above, together with many others, could all be utilised in 
the manufacture of fish manure for which there is a sure and cel'ltain 
demand in Bengal. ThurstOn (loc. cit) states that the supply of fish 
manure manufactured from sardines varies between 2 to 215 tons a year, 
depending entirely on the paucity or otherwise of the Sardine. .An 
industry in fish manure or fish-meal would-be sure to be both successful 
and lucrative, and the principal difficulty would be in meeting the demand. 

-Manure may be manufactured from fish unsuited for the market. 
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ANNEXURE IV. 

LETTER FROM THE CHIEF SECRETARY TO THE GOVERNMENT OF BOMBAY, 
REVENUE DEPARTMENT, No. 1023-D./28, DATED THE 17TH FEBRUARY 
1931. 

With reference to your letter No. 2262-Agri., dated the 18th October 
1930 (not printed), I am directed by the Government of Bombay 
('l'ransferred Departments) to state that the last published report on the 
fishing industry in the Bombay Presidency is the ' Report on the improve­
ment of fisheries in the Bombay Presidency' written in 1910 by Mr. W. H. 
Lucas, I.e.S., who was then Collector of Salt Revenue, Bombay. A copy 
of this report is enclosed for the information of the Council (returned 
to the I,ocal Government). Mr. H. T. Sorley, I.C.S., the present Collector 
of Salt Revenue, Bombay, has now been entrusted with the work of bring­
ing Mr. Lucas' report up to date and it is understood that this work may 
be cOlllplete,1 by the end of the current year. A brief statement of facts 
rclating to the industry is givcn below :-

The total area of the sea lying between the coast of the Bombay Presi­
dency from Bhatkal at the southern limit to Cape Monze, a few miles 
west of Karachi and the 100 fathom line is approximately 60,000 square 
miles. 

Fishing is conducted all along-the coast. There are 33 Curing Yards 
on the coast line of which 18 are in the Ratnagiri District and 15 in' the 
Kaual'a District. These yards are under the control of the Collector of 
Salt Revenue. Curing in the yards is still done by primitive methods. 
Attempts were made by the Department of Industries to improve these 
on the lines adopted on the Malabar and South Kanara Coast but since 
rthe abolition of Fishery Section of the Department in the year 1922, no 
further progress has been made in these curing yards. 

In the years 1928-29 and 1929-30, the total quantity of fish brought 
for curing to these yards was 309,000 and 216,000 maunds, respectively. 
During these years 237,000 and 164,000 maunds of cured fish were removed 
from the yards. 

Imports and exports of dried salted fish and unsalted fish from Bombay 
were valued art; Rs. 21,19,000 and Us. 2,47,000, respectively in 1928-29. 
'l'he export of fish from Karachi in the same year was valued at 
Rs. 10,56,000. 

The prime fish of the Bombay Presidency are : Pomfret, Ravas, Karel, 
Tam busa, Wam, Dori, Surmai, Bombay Duck and Goal. 

2. As regards the point raised by the Council, viz., the possibilities of 
de"elopment in so far as supplies of :fish manure are concerned, the follow­
ing note by the Collector of Salt Revenue, Bombay, furnishes informatio~ 
~~~~~ -

, All edible fresh fish that are caught on the coast of this Presidency are 
taken immediately to the market for sale or to the fish curing yards for 
being cured as these fish fetch a good price. O~ly decomposed small fish 
or 8urplus fish are used as manure for ve~etable and fruit gardens. If. 
such fish cannot be sold fresh they are dried and used as manure but the 
quantity thus turned out is very small.' 
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The indigenous fish manure re&Oureea of this Presidene1 in the present 
eondition of the fish industry are, therefore, inadequate ~o supply the fr' 
needs of agriculturists and planters. The loeal suppI,. IS ~ supp e-

d nlented by imports of fish manure from the Madras ~de!le1. an 
Kathiawar ports. In the existing state of things manure IS obtamable 
from the following sources :-

(1) Small fish such as sanlines and pedis which swim ~ shoal&. 
(2) Fish-heads and fish offal. 
(3) Sea-weed-

•• 2. .As reganls (1). In fa'-ourable seasons largt" shoals of lW'diness 
and pedis appear on the coast between November and February. They!-" 
of little commereial 't'alue as edible fish. They are cured WIth salt dned 
on the beach and are then utilised as fish manure. Such manure finds 
its way to the up-ghat districts and is also exported by sea to other pla~ 
8a.nlines, containing, as they do, a considerable proportion of natural oil, 
tak!! .some time bt>fore they decomp~e if they have been sun-dried and 
the results of using such fish as manure are said to be disappointing. U 
sanlines are first boiled and their oil extracted, the solid remains after 
pressing and drying constitute a nluable fertiliser, and the erude oil 80 

extracted can bt> used for smearing boats, batching jute and euring 
leutlIer, ek The oil and guano thus extracted amount to nearly 4 per 
cent. and 20 per cent .. respectively, of the wet fish used. The oil if purified 
ean be used medicinally. There are two such sardine oil presses in opera­
tion, one at Majali and the other at Honawar in the North Kanara District, 
but the catches of sardines are irregular and the yield of oil is scanty. 
Tbere i~ moreonr no regular system of marketing the product. 

As reganls (2). When large quantities of ghol and shingala (eat ti.sh) 
are brought to the curing yanls, the heads of theose fish and the offal are 
remoyed and thrown away. This waste product, if collected and presened. 
1fould serre as a 't'aluable fertiliser. In the samt' way, mackt'rel, which 
are caught in large quantities in drag nets, surmai, karli, shark, t'te., whieh 
are caught in fairly large quantities and are gutted before being cnred 
'WouJd supply a good fish manurt' if the offal ,,-hich is thrown away or 
buried on the beach is systematically collected and presened. It would 
bt' possiblt' to collect seYeral tons of offal from the fish curing yards on 
the coast. 

As rt'ganls (3). In the southern part of the Presidency sea-weed ig 
'\'!"i'lsbed ashore during the spring tidt'S and stormy weather. It is e<lllt."eted 
in large quantities. sun-dried on the beach and 1L~ as manure for ~annt 
t:ret>s. It mi;:;ht be worth-while in\"e8tigating the comme~ial ~ibilitjes 
of this .sea-weed as manure. ' 

In 19~8-29 imports and exports of fish manure into and from Bombav 
were mued at Rs. 2,06,000 and Rs. 80,000, res~tiTely. while the aport 
of fish manure from Karachi was Yalued at Rs. 2.77 000. In this Presi­
dency the possibilities of the df'Yelopment of fish ~nure industry can 
only be realized with the general deTelopmt'nt of the fishin ... industr,.. The 
following are some of the essential conditions for the deTJopment of Fish 
Man~ Indnstr,.:-

(1) Fishing mt'thods must be impl'OTed. 
(2) Introduc.-tion of fish canning OD modem lines. 
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(3) Establishment of reduction plants in.places where large quanti­
ties of poor type of fish are available. 

(4) Quick transport of fish from the fishing grounds to the shore. 
(5) Arrangements for the collection of residue from the fish markets 

in large towDS. 
(6) Arrangements for the collection of offal, etc., from the fish 

curing yards on the coast. . 
'nere is at present no Department of this Government charged with the 
work of development of fishing industry, but the question of developing 
fisheries will be considered on receipt of Mr. Sorley's report referred to in 
paragraph 1 above. 

ANNEXURE V. 
LETTER FROM THE SECRETARY TO THE GOVERNMENT OF 3!ADRAS, No. 1204-

IV-30-B, DATED THE 12TH OCTOBER 1931. 
I am directed to forward a note prepared by the Director of Fisheries, 

Madras, on the existing conditions of the fishing industry in this Presidency 
and the possibilities of its development with reference t() the production 
of fish manure as desired in your letter No. 2262-Agri., dated the 18th 
Oetober 1930 (not printed). 

The existing condition of the fishing industry. 
The fish manure industry of the Madras Presidency is mainly confined 

to the districts of Malabar and South Kanara. The refuse from shelled 
prawns resulting from the extensive sea and back-water fisheries of Northern 
Circars are used for manurial purposes, but, no regular trade exists in 
this commodity. The coasts of Malabar and South Kanara are visited by 
enormous shoals of fish, especially from July to February, the chief fish 
being sardine and mackerel. Whenever catches are in excess of the local 
demand as fresh or cured fish, they are converted into oil and manure, 
the next best use t() which they could be put. Most of the guano and oil 
is obtained from the sardine. I append statistics of the quantities and 
value of the fish oil and manure industry of the two districts for the 
deeade ending 1930. While in exceptionally abundant years (1923) the 
quantity of manure produced has reached the high figure of 32 thousand 
tons which represents at least 64 thousand tons of fresh fish, in a very 
poor year (1930) the quantity has dropped to 223 tons. 

There has been an unusual dearth of sardines for the last six years on 
the West Coast and the manure industry is in consequence, in a declining 
state a~ present. Past experience has shown, however, that sardines are 
erratic in their appearance. While they' are extraordinarily abundant in 
some years in inshore waters. in other years they may be practically 
absent. This uncertainty keeps the manure industry in an unsettled condi­
tion. The rapid improvement in the transport of fish effected by the 
(lpening of new lines of railways and the rapid growth of motor communi­
(,Btions to the interior markets is also to a small extent diminishing the 
surplus quantity of fish that used to be available on the West Coast for 
manurial purposes. Unless the whole question is investigated and a 
constant supply of fish over and above the food requirements is ensured. the 
availability of fish-manure as a fertiliser will continue to be unsteady. 
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PossibiUties lor development 01 the fish-manure industry. 

The possibilities of development of the industry fall under two hea~ 
(a.) increase in ,the supply of fish or raw material, and (b) improvement m 
the method of manufacture of guano and bye-products. 

(a) Increase in tke supply 01 fish or raw material.-Canoes and crafts 
with drift and small nets alone are plied by the local fishermen up to 5 
and rarely 7 fathoms from the coast. Full advantage is not taken of 
the enormous quan.tities of shoal fish available even in this area during 
favourable seasons on account of the primitive craft and tackle used. 
'I'here are many varieties of fish which are of little or no food value and 
are, therefore, eminently suited for conversion into manure. In the course 
of the last quarter of a century, during which the Madras Fisheries 
Department has worked, the improvement of sea-fishing methods has 
rightly been recognised as its primary duty, although no immediate 
success crowned its efforts in this direction. Fishermen in India are an 
extremely poor, ignorant and conservative caste. They consequently have 
neither the initiative nor the capital to develop the industry. The more 
enlightened· and wealthy castes are precluded by the caste system from 
entering the fishing profession which is not their parental QCcupation. 
Fi~hing craft and methods in India have, in consequence, remained ex,tre­
mcly primative in spite of the great strides made in other professions in 
recent times. The dug-out canoe and the catamaran (a raft) are the 
only fishing craft in the country. On account of ,the small-sized nets and 
appliances u,sed and the total absence of mechnical power or labour­
saving devices, the area fished by local fishermen is the strictly inshore 
belt of the sea up to an extreme limit of ten miles from the shore. In 
western coun.tries and in Japan and Australia, on the other hand, powerful 
vessels equipped with steam or motor power and the latest labour-saving 
devices in fishing gear of every description exploit the seas over hundreds 
of miles from the home ports .. It will, therefore, be self-evident that 
ef1'orts to improve .the indigenous craft and tackle and to extend the local 
fishermen's range of operations will be the most hopeful line of research, 
if catches are to be augmented and the fishing and manure industries are 
to be stabilised. The development of our sea-fishery by introducing 
improved boats and appliances, however, has presented great difficulty, 
largely due to ,the conservatism and poverty of the fisher-folk and the 
cOllsiderable expenditure involved in marine investigations. 

Several types of vessels have been tried by the department without 
8uC'cess. Motor boats of different designs ranging from 5 tons (' Pearl ') 
up to 20 tons (' Sea Scout ') and larger fishing craft from Ratnagiri 
drifters, a schooner with auxiliary motor (" Lady Nicholson ") and a small 
steamer (' Margaritta' ) have been tried. All in their turn proved their 
unsuitability and the one unmistakable lesson of the past was the need 
fol' the services of an expert Master Fisherman for conducting experiments 
and for a vessel of approved pattern and sufficient size and sea-worthiness 
to stand monsoon-weather conditions in India. A trawler is the minimum 
sizc steamer that can withstand the monsoon in India and is suitably 
designed for fishery research of every description. For this reason, the 
Fishery Departments in all countries which engage in deep-sea research' 
employ only trawlers for such investigations. A smaller vessel will not 
onlr run great risks in monsoonish weather but will not give the necessary 
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accommodation and facilities for a scientific staff and a Master Fisherman 
on board who has to be an European in the absence of deep-sea fishing 
anywhere in India. The choice of a trawler for investigation and the 
entertainment of an expert sea fisherman was, therefore, the inevitable 
logical consequence of the abortive efforts of the Fisheries Department in 
thll past. Accordingly, the Government of Madras decided to purchase 
an Admiralty trawler and entertained Capt. Cribb, an experienced sea 
fisherman, who has a knowledge of Indian waters and was instrumental 
in introducing fish-trawling in Japan and China. The acquisition of this 
trawlrr (' Lady Goschen ') enabled more intensive investigations to be 
undertaken out at sea. 

The immediate work of the trawler has been defined as the survey and 
discovery of deep-sea fishing grounds and fisheries immediately beyond the 
depths fished by the local fishermen up to the 100 fathoms line, which 
is roughly from 15 to 50 miles from the coasts. The most casual enquiry 
is sufficient to convince one that the professional knowledge on which the 
sea-going fishermen depend for the successful prosecution of their trade, 
is a fairly certain knowledge of the nature of the fisheries of their coast 
at different seasons obtained by actual experience in the course of ceIl,tu­
ries. It is on ,the knowledge of the occurrence of the different classes of 
fish at different seasons and times according ,to wind, weather, sea and 
sea bottom that the fisherman trades. The local fisherman's fund of 
information on all these matters pertaining to his industry in inshore­
waters is fairly complete and there remains little to be discovered Or taught 
to him. But he now knows practically nothing about the contents and 
~haracter of our seas out-side the 7 miles range. Unless simllar know­
ledge regarding the deeper sea beyond is made available to the lfisherman, 
he will obviously never be able by himself in his present state of ignorance 
and poverty to extend his field of operations or exploit deep sea fisheries. 
Tlu~ whole aim, therefore, of the trawler is to obtain and make available 
sach knowledge. "-.After completing the survey of deep sea fishing she 
will prepare a chart on the model of Close's Fisherman's chart of the 
North Sea. So far 'as the department and the Government are 
concerned, this knowledge of the deep-sea fisheries is the only safe and 
!lure foundation on which any 'intelligent and useful scheme of fishery 
development can be based. That a sudden jump from the catamaran or 
canoe to a steam trawler is impossible, and even if possible would be in­
advisable, was recognised years ag~ide Madras Fisheries Bulletin, Vol. 
J, page 84. The reason, then, for the acquisition of the trawler as ex~ 
plained above is :that the experience for the last quarter of a century has 
proved vessels of smaller size to be useless for deep-sea exploration and 
experiment. 

The chart of the fishing banks of the off-shore belt which the trawler 
ha~ set itself to prepare should give ,depths, correct to a fathom throughout, 
ti.e times of the tide at various points, detailed information of the 
chllracter of the bottom for purposes of fishing and anchorage, the limit\l 
of fishing banks with information regarding the occurrence of principal 
vlIl'ieties of fish, the months in which they abound and full particulars of 
their abundance and the methods for their capture. This will necessitlltp. 
the survey of successive sections of the coast in successive months of the 
vear. As the coast line of this Presidency is about 1,700 miles in length, 
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the study of the whoie coast, it has beell computed, may require as ma~y 
as 21 years of survey. In view of this prolonged period an:d the av~il­
ability of only a single trawler, the Madras Government deCided to glVe 
the scheme a trial in two selected sections of the East and West Coast&­
Point Calimere to Madras, and CaHcut to Pigeoll Islamis--f!o as complete 
the'mollthly observations for a full fishing season withill 1932. 

For various reasons continuous research with the trawler was not 
possible from the beginning. Her full equipment of differellt types of 
nets and tackle for an examination of fish at the bottom, ill midwater, 
und at the surface of the sea, a laboratory cn board to study the collec­
tions made and to make scientific observations, and an adequate research 
staff to work on board the trawler were not provided till 1929 and 1930. 
Only since then systematic work has been possible. Even so, a year'. 
work on two selected sections of East and West Coasts respectively from 
Point Calimore to Madras and CaHcut to Pigeon Island!', has enabled the 
vessel to make some remarkable discoveries of fish-resources. The presence 
of fish in deeper water on both the coasts when the local fishermen com­
plaill of a dearth of fish in inshore waters has been brought to light ill 
several places. 

The occurrence of the following extensive' fisheries in certain seasons, 
of which the fishermen are totally ignorant, have been noted on the East 
and West Coasts :-

(i) Extensive shark grounds off Point Calimere. 
Oi) A large squat-nosed lobster fishery from Point Calimere to 

Cuddalore and beyond. 
(iii~ ,A large squat-nosed cuttle-fish fishery off Coondapur. 
(iv) Two new food-fish fisheries between Point Calimere and 

Madras. 

(ii) and (iii) are not highly esteemed food fish and when exploited are 
likely to provide raw materials as fish-meal for food of live-stock and 
manure for agricultural purposes. 

Even more startling discovery that has been made by the trawler seems 
to be the fact that the off-shore belt on the East Coast from Point Calimere 
to Madras' is 5! times as rich as the corresponding section of the sea on 
the West Coast. The prevailing belief that the West Coast is far more 
productive of fish than the East Coast is apparently true only of the strictly 
inshore grounds fished by fishermen. This, if established by further 
research, is likely to have far-reaching effects in the development of the 
East Coast fisheries and the manure industry. 

(b) ImP'!'0vemen.t. in the method of manuf~t'l£re of guano and bye­
prorlucts.-Flsh fertilIser was made from sardmes by 'the ancient and 
accepted procedure of sprea~ng the sardines on t~e sands of the open 
beach to sun-dry them. While the amount of 8ardme oil produced was 
inconsiderable and of the lowest possible quality, the fertilizer had two 
grave drawbacks. Large quantities of valuable oil of no menurial value 
were lost and the manure became so highly impregnated with sand that 
anaJysis not infrequently showed the resultant mass to contain as much 
as 40 .per cent. of this useless adulterant. The simple experiments con-
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ducted by the department since 1908 at the Tanur station and unexampled 
aad swift success. It was found that a simple and quite inexpensive 
plant could be devised to separate the oil and fertilizer effectively and 
profitably. 'I'he high quality of the oil and fertilizer (' fish-guano' as it is 
now known technically) reacted favourably upon prices, and has rendered 
thid new industry so profitable that literally hundreds of small private 
faciories have come into existence on the Malabar and South Kanara 
coasts. In this case, the demonstrations we were able to give were so 
conclusive financially that the small capitalists of the West Coast rushed 
to share in the big profits that wer:e being made by !those first in the 
field. In the year 1922-23, a highly favourable sardine year, as many as 
647 factories existed and manufactured fish oil and manure worth Rs. 36 
lakhs. A further advance has again been made during the past two years 
whereby it appears likely that a good proportion of the fish guano now 
usee is fertilizer will eventually be utilised more profitably as food for 
live-stock, cattle, pigs, dogs, poultry, etc. Success has already been 
obtained in the Tanur Experimental Station in producing on a small scale 
high class fisk meals from all the common fish found plentifully on the 
West Coast, particularly mackerel and sardine Those who have tried 
these meals for cattle, pigs, dogs, and poultry speak highly of them when 
employed in proper proportions with other foods. At the Wembley Exhi­
bition, where samples were exhibited, there were several enquiries for the 
supply of the meal in bulk (Hundreds of tons). It now remains to 
produce the meal on a commercial scale and to introduce them widely 
to the notice of the pUblic. In Europe -and America the high nutritive 
,"alue of these meals is recognised and the fish-meal trade there is assum­
ing large and important proportions. The conversion of ' scrap' (fi.'lh 
pressed for oil) into fish meal is more remunerative to the manufacturers 
than conversion into fish-guano. Though the present reference is confined 
to the fi...;;h fertilizer trade, fish meal is of great value to the argriculturist 
aud for that reason I mention it here. 

Beyond the first and comparatively simple· process of boiling the. fish 
and expressing the oil successfully copied by private enterprise, nothing 
has been done by private producers on the Malabar Coast in refining the 
oil up to market standards or in perfecting the manufacture of guano or 
fish meal. There is much that remains to be done by technological 
research in improving the methods of manufacture. For example, the 
process of boiling and expressing the oil by hand presses, which is now 
done at the Tanur Government Fisheries Station and in private factories, 
appears wasteful inasmuch as the proteins and other nitrogenous sub­
shmees from the fish are lost in liquid form. Much also remains to be 
done in improving the mechanical devices for manufacture on a commer­
cial scale, ithereby cheapening production and standardizing the quality of 
the product. In fact, the different steps in the manufacture of guano 
require research by an expert Bio-Chemist. The degree of freshness of the 
fish required for high class manure, the correct temperature for boiling 
and the period for which boiling should be continued, the method of 
separation of oil wi,thout detriment to the quality of the manure, the 
de~ree of dryage of • scrap '; etc., all require investigation by an expert 
before the West Coast fish guano industry could claim to have attained 
even a reasonable degree of success. Besides, the perfection of the 
methods of manufacture of fish meal referred to above, which is a more 
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remunerative industry and one of considerable importance to the ~ricul­
'turist, requires also the services of an expert Fisheries Bio-Chemist and 
Technologist. 

Recommendati<ms. 
For the succ~ful development of the fish manure and allied industries, 

it will be evident from the above that (1) the research and investigations 
connected with the inauguration of deep sea fishing already started by 
this department should be continued in order to provide a steady and 
cheap supply of fish, (2) a Fisheries bio-chemical laboratory should be 
established at Tanur Fisheries Station and the services of an expert Bio­
Chcmist should be entertained for a term of years for determining the 
best methods of manufacture. 

Owing to the financial stringency, the Madras Government may find it 
difficult to continue the survey begun by the trawler beyond March next. 
Any financial aid that the Council of Agricultural R~earch is in a position 
to give will enable the Madras Government to decide on the continuance 
of these experiments to a succ~ful conclusion. The average annual ex­
penditure on .the trawler is Rs. 70,0008 year. 

In 1927 I proposed the establishment of 8 Fisheries bio-chemicallabora.­
tory at Tanur for research in the manufacturing methods of fish oil, guano, 
and fish meal. I recommend the entertainment of 8 competent and experi­
('nred Fisheries Bio-Chemist for at least three years for research on fish 
oil and guano. The most important questions he will investigate are (1) 
the best processes for the manufacture of fish oil, guano and fish meal, 
and (2) the machinery best lluited for the manufacture of these commodi­
ti~ from Indian fish. These two items of research alone should provide 
ample work for the Technologist Laboratory for the period of three yean. 

The estimated expenditure on this proposal for the first year will be as 
follows :-

Non-recurring expenditure­
Chemicals, apparatus and fittings 

Recurring expenditure-
Pay of the Bio-Chemist and Technologist at B.s. 1,200 

a month 
Pay of the Research Assistant on Rs. 70-5-120-10-

250 
Pay of ~earch Laboratory .Assistant on B.s. 65-4-125 
Pay of Research Clerk on Rs. 35-60 
Pay of the. Research Peon on Rs. 12-18 
Contingenci~ for pay of watchman and miscellaneous 

charges, furniture, books, etc. 
Apparatus, chemicals, etc. 
Travelling allowance .. 

Total 

P\8. 

10,000 

14,400 

840 
780 
420 
144 

1,000 
1,000 
1,000 

29,584 

The pay of the Technologist has been fixed at B.s. 1,200 a month as I 
recommend the entertainment on a short term agreement of an expert 
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who has had :wide experience of the work. From enquiries abroad, I find 
that it will be impossible to entertain a cOIIIllpetent officer who has cxperi­
ence of the work for less pay. One of the Assistants to the United States 
Bureau of Fisheries, with considerable experience in the manufacture of 
.oil and guano and who has also actually patented improved processes and 
machinery when interviewed by me in 1929, agreed to come to India on 
leave for a term of years, but considered this salary as the lowest for 
which he could arrange to come. A grant of Rs. 30,000 for the first year 
and Rs. 20,000 recurring expenditure for the subsequent two years is, there­
fore, required for the proposed technological laboratory and research. 



Total value 
Number Amount of Value Amount of Value Amount of Value of 

Year. of fish oil of fish fish guano of fish fish manure offish fish oil, 
factories. produoed. oil. produced. guano. produoed. manure. guano and 

manure • 

. 
Tons. Bs. Tons. Bs. Tons. Bs. Bs. 

1919·20 · · · 563 .. 3,75,000 24,000 24,00,000 .. .. 27,75,000 

1920·21 .. · .' . 646 .. .. 1,500 15,00,000 .. .. 1,15,000 

1921·22 · · · 542 .. .. 1,000 1,30,000 i . . .. 1,30,000 

1922·23 · · · · 647 12,000 12,00,000 32,000 2!,OO,OOO I 
I 

.. .. 36,00,000 

1923·24 · , · 440 7,250 14,50,000 22,500 13,50,000 17,000 6,80,000 34,80,000 

1924-25 , · · 515 2,000 4,16,000 4,000 4,25,000 1,000 1,00,000 9,41,000 

1925-26 , · · 463 4,980 8,50,000 9,850 7,50,000 1,000 70,000 16,70,000 

1926·27 · · · · 504 460 1,15,000 2,100 2,52,000 2,100 2,10,000 5,77,000 

1927·28 · · · · 470 200 50,000 850 95,000 10,000 10,00,000 11,45,000 

1928·29 · · · , 282 70 21,000 1,100 1,10,000 15,000 7,50,000 8,81,000 

1929·30 · · · · 80 :4 9,000 223 27,875 1.111 71,100 1,47,975 

, 
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ENCLOSURE II. 

EXTR~CT FROM THE PROCEEDINGS OF THE 2ND MEETING or THE F'J;;RTILISEB'S 
COMMITTEE HELD AT NEW DELHI IN FEBRUARY 1934 . 

• • • • • • • • 
~. Existing condition of the fishing industry and its possibilities of 

dC"e!opment in so far as supplies of fish manure are concerned (Subject 
No.6 of the Agenda). 

Rlto Bahadur Ananda Rao introduced the subject and explained that 
for sOlJJe time there had been an unusual dearth of sardines in the 'Vest 
Coast ll1:d that the manure industry was consequently in a declined state 
at prescnt. He then referred to the existence of certain extensivc fisheries 
in rcrtain seasons, of which the fishermen were totally ignorant at pre:-;ent 
on the East and West Coasts, some of which were not highly esteemed 
food Hsh and were therefore likely to provide raw material as fish-meal 
fo1' food of livestock and mal,lure for agricultural purposes. He therefore 
opined that unless the whole question was investigated and cOllstant 
snpply of fish over and above the food requirements was ensure.'l, the 
/lvailability of fish manure as a fertiliser would ·continue to be nnstcady. 
He concluded by saying that (1) the research and investigations con­
nected with the inauguration of deep sea fishing already started by the 
Madrlls Government should be continued in order to provide a stcady 
and r),eap supply of fish. and (2) a Fisheries bio-chemical laboratory 
should be established at Tanur Fisheries Station and the services of an 
expcrt Bio-Chemist should be entertained for a term of years for deter­
mining the best methods of manufacture. He added that owing to finan­
cial string-ency, the Madras Government discontinued, as a measure of 
r.'trN1Chment. the survey by the trawler beyond March next and that the 
Council of Ae:ricultural Research mi!rht enable the Madras GOyel'nJUellt 
to restart the experiments b~' providing. funds as suggested by the Dil'rei()r 
of Fi!';heries in his note. Mr. Burt said that fish manure was a serondary 
product and favou:t<ed pointing out to Local GoYernmellts that tll,) ,leye­
lopmt'nt of fisheries would augment the fertiliser supply as well as the 
supply of cattle food. Mr. Carpenter thought that unless fish manure 
could he had at a reasonable pricr it would be of no use taking any 
mt'Rsnres for its develonment. In his ouinion. fish manure wa" tW!Cf' as 
costly as any other equally effectiYe manure.Rao Bahadur Ananda H.ao 
sm-l in regard to the high cost of fish manure that there was a 
tim!' when it was cheap but the supply had been reduced in 
re~nt ~'ears with consequent increase in price. It could . agaiu be 
cht'8}wnt'd, if the supply could be increased. In regard to the latter 
point he said that there were large unexplored ar!'ac; from Cape 
Cnmorin and all along the West coast up to Karachi and also on the coast 
of Bnrma and that if proper measures were taken the supply could be 
jn('r!','l~ed. Dr. Lander said that fish manure was a bye-produet (,f the 
fish industry and favoured its development. Colonel Olver said that he 
would rather support the taking of larger quandties of fish from the 
point of view of providing fish meal which is a valuable food for live-stock 
than a~ 8 means of producing fertiliser which was likely to be insufficient 
in 'tuantity and too expensive except for local use. Rno Bahudur 
~.lI1asrabuddhe said, that experiments with fish manure had proved that 
it was better th.an sulphate ()f ammonia and favoured increase in thE' 



77 

supply of fish manure. Dr .. Singh said that while he was convinced of 
the utility of fish manure in coastal tracts he doubted ",,-hether even in 
developed conditions the quantity would be sufficient to meet inland 
rcquirr.ments. Rao Bahadur Ananda Rao said that there were large areliS 
in which a fish industry could be developed. Mr. Carbery was of the 
opinion that there were several places in Bengal in which riverian fuihery 
had been developed considerably and a fairly exhaustive enquiry had been 
made into the possibilities of deep sea-fishing. Rao Bahadur ViSWllDllth 
suggested that he would like the Committee to support the proposition 
that fish manure was very useful and valuable. At the Buggel'ltioll of 
Messrs. Burt and Pantulu the Committee recorded its opinion that on the 
il!formlltion Jjefore it, fish meal was valuable both as a manure nnd A" 
food for livestock and recommended its development by the provinces 
concerned . 

• • • • • • • • 
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APPENDIX nl. 
NOTE, D4TED THB 23m> JULY 1934, ON SUBJECT No. 10. ,ApPLIcaTION I'BOlI 

THE GOVERNMENT 01' M4DR.AS FOR .A. GR4NT 01' Rs. 92.487 SPBltAD OVD 
4 PERIOD 01' THREB YE4RS FOR .A. SCHEME roR RmsB4RcllFOB IMPROVING 
THl\ FISllING INDUSTRY AND DEVELOPING THlD SUPPLY 01' FISll MANtnuD. 
The Advisory Board at its meeting held on the 18th February 1933 con-

sidered an application from the Government of Madras for a grant of Rs. 92.487 
spread over a period of three years for a scheme of research for improving the 
fishing industry and developing the supply of fish manure (Enclosure I.) As 
recommended by the Board (Extract from the proceedings of the meeting 
of the Board, Enclosure II) the scheme was examined by the Fertilizers' Com­
mittee of the Council. The Fertilizers' Committee has recommended the 
scheme on account of the high feeding and manurial value of fish meal sub­
ject to the condition that the Madras Governnient revives the measures pre­
viously adopted for the development of deep sea fishing. (Extract from the 
proceedings of the meeting of the Committee, Enclosure III.) 

2. A note (Enclosure IV) dated the 27th March 1933 by Sir Frederick 
Nicholson and the reply to the Government of Madras thereto (Enclosure V) 
are enclosed for the information of the Board. 

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

ENCLOSURE I. 
APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A 

GHANT OF R.s. 92,487 SPREAD OVER A PERIOD OF THREE 
YE.A.l\S FOR A SCHEME OF RESEARCH ,FOR IMPROVING 
TIlE FISHING INDUSTRY AND DEVELOPING THE SUPPLY 
OF FISII M.Al\-ruRE. 
Attention is invited to the attached letter from the Government of 

Madras, No. 3:563.III33.1, dated the 11th January 1933 (Annexure) regard­
ing II scheme of research for improving the fishing industry and develop­
ing the supply of fish manure. The scheme which is fully explained in 
1\Ir. Slater's letter (Annexure) involves, in so far as the Council is con­
et'rn('d, an expenditure of Rs. 92,487 spread over a period of three years. 

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

Secretary .• 
Th( 19th January 1933. 

ANNEXURE. 

Ll::TTER FROM S. H. SLATER, ESQ .. C.M.G., C.I.E., I.C.S., SECRETARY TO TIm 
GtWER:-IMENT OF MAJ)IU~, DEVELOPME!liT DEPARTMEr-."'T. TO THE SEC­
RETARY ro THE hIPERT"L COl]XC'TL OF AORTCUl,TURAL RESEARCH, NEW 
DEJ,llT, No. 35~3·II 133.1, DATED' FORT ST. GEORGE, THE 11TH JANUARY 
1!1:l3. 

Fish manU1'&-Research. 
I am direeted to forward a scheme of research for improving the fish­

ing indust.ry and developing the supply of fish manure for favourable con­
sideration by the Imperial Council of Agricultural Research. 
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As the Council is aware, the Department of Fisheries in :Madraa haa 
been engaged for some time in introducing improvements in ~e m~u. 
facture of fish guano, fish meal and fish manure. Prior to the ~~vestIga­
tions made by the department, the method of producing fish fertlllZer was 
primitive in character and consisted in drying sardines in the sun o'n 
the sands of the open beach. This system had two drawbacks. Large 
quuntities of valuable oil of no manurial value were lost and the manure 
became so highly impregnated with sand that analysis frequentlr showed 
the resultant mass to contain as much as 40 per cent. of thlS useless 
adulterant. Experiments were, therefore, undertaken at the Tanur 
station on the West Coast and had a speedy success. It was found ~hat a 
simpJe and inexpensive plant could be devised to separate the 011 and 
fertilizer effectively and profitably and the oil and the fertilizer so separated 
were of such good quality and fetched such high price!! that 
numcrous private factories came into existence on the Malabar and South 
Kanara coasts. Further experiments have shown that it is likely that a 
good proportion of the fish guano now used as a fertilizer will eventually 
be llsed more profitably as food for livestock, cattle pigs, dogs, poultry, 
ctc. Success has already been obtained in producing fish meal on a small 
scale from all the common fish found on the West Coast. Samples of these 
werc exhibited at the Wembly Exhibition and several enquiries followed 
for the supply of the meal in bulk. The conversion of ' scrap' (fish 
pressed for oil) into fish meal is more remunerative to the manufacturers 
and useful to the agriculturist than conversion into fish guano. 

The processes now followed at Tanur for separating the oil and the 
fertilizer are, however, still empirical and crude. Much remains to be 
done by technological research to improve the quality of the oil and to 
ilevclop ,the manufacture of guano and fish meal on approved scientific 
lines. The process of boiling and expressing the oil by hand presses whillh 
is now done at the Research station and in private factories is wasteful 
inasmucn as the proteins and other nitrogenous substances from the fish 
are lost in liquid form. The mechanical devices for manufacture of these 
products on a commercial scale have still to be improved so that produc­
tion may be cheapened and quality standardized. Every step in the manu· 
facture of oil and guano requires careful and 'detailed investigation and 
experiment. The degree of freshness of the fish required for high class 
manure and meal, the correct temperature for cooking, methods of cook­
ing in closed or open vessels by steam or open fire, ·the period for which 
cooking should be continued, method of separation of oil without detri· 
ment to the quality or manure, the degree of dryage of scrap, etc.-all 
require detailed investigation and accurate experiment. Though general 
methods of manufacture are the same everywhere, details of the process 
therefore to be specially ascertained before the fish guano industry can 
claim to have attained even a reasonable degree of success. The perfection 
of the methods of manufacture, of fish meal referred to above, which is a 
more remunerative industry and one of considerable. importance to the 
agriculturist in feeding livestock requires also the services of an expert 
Fisbenes Chemist and Technologist. 

The Tanur station as at present equipped and staffed is not competent 
to deal with any qf :the problems enumerated above. The Director of 
Fisheries proposes, therefore, that a bio-chemical laboratory should be 
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established at Tanur and the serVices of Il Competent a.nd experienced Bio­
Chemist should be engaged for a period of at least three years to begin with. 
As _ the research is of a highly technical nature, the officer to be recruited 
should be a technologist of wide experience and it is not ahticipated that 
such an officer could be obtained for less than Rs. 1,200 per mensem. One 
of the Assistants of the United States Bureau of Fisheries w~th cohsider­
able experience in the manufacture of oil and guano who has actually 
patented improved processes and machinery, was interviewed by the 
Director in 1929 when he agreed to come to India for a short term. of years 
but considered that a salary of Rs. 1,200 per mensem was the minimum 
which he could accept. It is understood that this officer, though he has 
since left the Bureau, will be available to undertake the proposed research 
at 'l'anur. 

It will be convenient and economical to locate the laboratory lilt Tanur 
where there is ample accommodation for the Technologist, his staff and 
his laboratory. It is considered, that if the experiments prove as is expected, 
a success, the laboratory will be required as a permanenJt measure and it 
"'ill then be necessary to have a suitable Indian specially trained in charge 
of the work. To that end, it has been suggested that a Chemistry Honours' 
Graduate of an Indian University of approved merit and high academic 
qualifications should be recruited at once on an iniitial salary of &s. 200 
a lllonth. In order to enable him to acquaint hlmself with local conditions 
and specific problems relating to Indian fish oil and manure industry he 
will be deputed for a period of one year to visit the private oil and guano 
factories on the coast and to work under the immediate control and 
guiuance of the expert at the Tanur station. After a prel.imi!nary study 
and training he should be deputed to America, for an advance course of 
bio-chemistry with special reference to fish oil, guano, and fish meal manu­
facture fora period of one year. The deputation to America is proposed 
as it undoubtedly offers the best facility for study and training to Indian 
students. In America, the student will visit the Atlantic and Pacific 
coasts, where two different kinds of fish are used in the industry. On his 
return at the end of the second year he will resume his work under the 
expert, the intention being that he should eventually succeed the expert. 
During the one year when the student will be away on training the expert 
will need the assistance ot a suitable well-trained assistant of the depart­
ment. An assistant on Rs. 70--250 will therefore be attached to the expert 
during the second year of the recruit's training abroad. 

The total Mst of the scheme is as shown below :­

N {J(1I,..t"eC'lJ4T'i,ng. 

Apparatus, chemicals, ete., for the laboratory 

Furniture and fittings 

Site, buildings, plants, laboratory and office .. , 

Total 

Rs. 

10,000 

1,500 

39,120 

50,620 
---...........6 
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Pay of Bio-Chemist at Rs. 1,200 a month •• 

Pay of &search Assistant at Rs. 150 (one year) 

Pay of laboratory assistant on Rs. 65-125 

Pay of clerk on Rs. 35-60 

Pay of peon on Rs. 12-18 

Contingencies 

Apparatus and chemicals 

Travelling allowance .. 

Passage of the expert .. 

Total 

Ra. 
43,200 

I,SO() 

2,484 

1,278 

432 

3,000 

3,000· 

3,000 

3,500 

61,694 

To the above expenditure will be added the cost of training of an Indian 
candidate as shown below :-

Pay at Rs. 200 (for 12 months) 
Travelling allowance in India 
Charges on account of the candidate going to America for 

a period of one year at 2,000 dollars .. 
Pay for the third year on return at Rs. 230 " 
Passage to and from America (£160) 
Travelling allowance in America .. 

Total 

BA 
2,400 
1,000 

8,500 
2,760 
2,133 
2,500 

19,293 

The scheme as explained above was placed before the Provincial 
Research Committee and has been approved by it. The contribution of 
Maaras Government towards the cost of the scheme will be the cost of 
buildings, site, etc., estimated at Rs. 39,120 and included under non­
recurring expenditure shown above. The continuance of the Tanur station 
hal'! at present been sanctioned only up to 31st March 1934, and even if 
tlley decide to discontinue the work now done there after this date they 
'Would have no objection to allow the use of the buildings, laboratory, etc. 
for the conduct of the proposed investigation. The scheme is of importanc; 
not only to Madras but to all India. The Government of Madras attach 
great importance to the development of fish manure indnstry and I am to 
express the confident hope of His Excellency the Governor acting with his 
Miuisters that the scheme 'Will receive the sympathetic consideration of the 
Imperial Council of Agricultural Research. 
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ENCLOSURE II. 

EXTRACTS I'BOll THB PROCEEDINGS OF THE ADVISORY BOAlU>, SlilVENTH ME.I!7l'­

ING, FEBRUARY 1933. 

Application from the Government of Madras for a grant of R3. 92,478 
spread over a period of three years for a scheme of research for improving 
the fishing industry and developing the supply of fish manure (subject No. 
140f the Agenda).-Dr. Sundar Raj, in explaining the scheme, said that 
thcre was a certain amount of fish manure that was now produced in the 
eountry but nothing like as much as could be produced. The Madras 
FilOheries Department had substituted a simple plant for extracting the oil 
and crushing the residue into a decent fish manure for the oil crude form 
of beach drying but technological research and the application of modern 
Dlethods was called for. Mr. Ramamurthy said that the scheme had been 
carefully considered by the Provincial Research Committee. It had been 
suggested that, instead of appointing an American EXIJ('rt on Rs. 1,200 per 
1Il01lth as proposed in the scheme, a capable Honours Graduate mig:h.t be 
sl'lected in India and sent to the United States or Norway where he would 
be trained for a couple of years and then take up the work on his return. 
The cost of such a scheme would have been Rs. 58,000 as against Rs. 80,000 
so that there would have been a saving of over Rs. 20,000. But then there 
wus the objection that we should be wasting a couple of years. If a capable 
Bio-chemist eould be obtained immediately he would be able to carry on 
tlle work during the next two years, also and by having an Assistant 
working under him in the first year WllO would be sent to the United States 
in the second year and come back in the third year. A well-trained Indian 
would be secured who would be able to continue the work after the expert 
had left. The Provincial Research Committee therefore thought that it 
would be better even with an additional expenditure of about Rs. 20,000 
to have a Bin-chemist straightaway. But if on the ground of expense the 
Alhisory Board felt that it was desirable to postpone the scheme till a suit­
nLle Indian had been trained the Madras Government would not be unwill­
ing to consider this poin,t. They however felt that it was much better to 
!ltart the scheme immediately, in order to get results of economic value. 
Considering the great value of manure in the improvement of produce from 
poor land in Malabar and the comparative poverty of its people the addition 
of thi< .. industry would be directly bl"Ileficial to the fisherml"Il and indirectly 
to tIle agriculturists in that province. In this way Mr. Devadhar justified 
the expenditure incurred in launching the scheme. Mr. Pl)-men was of the 
opinion thllt tIle seheme WIIS an expensin- one lind did not involvp funda­
mental research. He was also not eonvinced of the need for the importa­
tion of a man from outside. In answer to Dr. Nazir Ahmad. liS to th€' 
('rops for -,,,hich fish manure was used and the resulting increase in yield, 
Mr. Rllmllmurthy sllid thllt fish manure was largely uS{'d (In the \Vest 
Coast lind was probably as good as super-phosphate. He also stated that 
the work could not be done at Bangalore, as suggested by Mr. Plymen, 
for the rE'lISOn that Banglliore was situated inland, whereas the material 
required for this research could only he had at the sea coast. Dr. Ghosh 
!aid that the subject was no doubt important specially the better extraction 
of fish oils and it should be tackled immediately. He suggested that the 
work could be done at a much less cost by collaborating with the University 
of Madras. Mr. Carpenter referred to a resolution proposed by Dr. Hyder. 
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.at the last meeting .of the Advisory Board limiting thQ amount of money 
that a scheme should cost anc}. pointed oilt that this scheme exceeded 
that amount. He, therefore, felt that the Board would need very. good 
rcasons for supporting the scheme. Another matter that needed CODSidera­
tion was whether the scheme was of an all-India importance. Mr. Stewart 
_pointed out that it was proposed in the scheme to recru~t a. Gradu.ate 10 
Chemistry who would be paid Rs. 200 per mensem while 10 India but 
wheIl he went to America he would draw over B.s. 700. lie thought that 
if the man was given a scholarship of £250 a year that would redu~e expen?i­
ture automatically by about Rs. 5,000. Mr. Burt was not satisfied with 
the all-India aspect of the scheme and for that reason he suggested that 
the scheme with the discussion at the present meeting be referred to the 
F'ertilizers' Committee for examination and report to the Advisory Board. 
It was just the kind of scheme which that Committee should consider. The 
TIoard then decided to refer the scheme to the Fertilizers' Committee for 
f!xllruination and report. • 

ENCLOSURE III. 

-EXTBAOT mOil THill PROCIIIIIIDINGS 01' THill MBBTING 01' THB FERTILIZERS' CoMMlTTBB HELD 
ON THill 28TH FBBRUARY 1934. 

14. Application/rrml the Governm.mt 01 MadTa8lar a grant 01 RIJ. 92,487 IJpread over a period 
01 three year810r _a 8cheme 01 ,uearrJa lor impreving Ihe jilJhing indlUtrg and developing 
the 8Upply 01 jiBh manure (Subject No.1.; 01 tM Agenda). 

Rao Bahadur Ananda Rao introduced the Bcheme and referred to the note by Si 
1!'. A. Nicholson which criticised the Madras Government scheme. He then answered the 
various points which had been raised by Sir F. A. Nicholson. The Advisory Board had 
raised two points of criticism: one was about the high cost of the Bcheme and the other 
about the 8cheme not being of an all-bdia importance. A8 regarda the firat. Rao Bahadur 
Ananda Rao stated that an expenditure of Ra. 30,000 pElr annum on an indulltry which 
yielded on an average about RI. 14 lakhs per year in Madraa alone waa not high. With 
regard to the second point, he said that the Icheme was desi!{fled primarily to help Madru 
but any practical results achieved would be of intereat to other Maritime ProvincE'll. Dr. 
Singh was not convinced that the scheme was of an all·India importance. Beaidea, the 
-cost of transport of the article, if it was a bulky articlEl, to othl'r provincel was not a neg­
ligible faotor and had to be taken into account. Rao Bahadur Viawanath explained that 
it would Dot be a bulky manure but a concentrated article and ita transport charg811 would 
not be very heavy. Colonel Olver was of the opinion that if the Local Govemment would 
undertake to oontinue their deep 8ea fishing eXJlE'rimenta then it WIUI worth while .anction. 
ing the preaent scheme. In the end, the Committee decided to recommend the Ichem. 
on account of the high feeding and manurial value of fish meal and fiah manure but 
-Bubjert to the condition that the Madras Government revived the measur811 previoualr 
adopted for the development of deep sea fiahing. 

ENCLOSURE IV. 

Note by Sir r. A. _"icholson, dated tk" 27th March 1933. 

11: is proposed to spend Rs. 1,20,0000 in the next 3 years on (1) employ­
-iug" an American bio-chemical expert to deal with the oil and guano (and 
probably fish meal) industrie.'! of the :Madras coast, (2) enlisting and train­
ing an Indian Science Graduate as a hie-chemist, by Rpecial trainin~ under 
the above expert and in America; (3) on a bio-chemical laboratory at 
·Tamir. 
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This expenditure is nnnecessary and unwarranted. (1) The catches 
of the oil sardine (and of mackerel) used for the oil and guano industry 
are extremely precarious, intermittent, and scattered over 250 miles of 
coast; in many consecutive years the fish available-after supplying the 
food trade-for these purposes is quantitatively negligible or almost wholly 
absell t ; in the last ten years there has been but a very small margin except 
in 1923-24 and 1924-25 : the previous decade also showed frequent grave 
shortage of the shoals. In the last six years oil and guano have been made 
only in small quantity. Save in exceptional years the manufacture is (In 
a small scale. 

(2) The oil made at Tanur is already first class: has been described by 
a British oil firm as " unique" : it is of a fine pale yellow colour, almost 
hlodorous and tasteless, singularly free from acidity, and of the best saponi­
nf!ation and iodine values. It is found excellent for fine leather work, was 
hahitually used in canning sardines which is enriched, and used in quantity 
at hospitals : no further refinement is needed. It is only the oil from 
private factories that is of low class, and it is for Tanur to teach these 
private manufacturers. 

(3) A bio-chemist is not needed for dealing with these fish oils; only 
some mechanical skill and some knowledge of ordinary chemistry. 

( 4) If any further researches or refinement is necessary, there is a 
re.Qu/ar oil-chem:ist (Mr. A. K. Menon, F.C.S.) at Calicut, who had a full 
training under Dr. Lewkowitsch in London and has since been working as 
Government oil chemist and soap maker ; he has a laboratory which could 
easily be added to. There are also great laboratories at the Agricultural 
College, Coimbatore, and the Imperial Research Institute at Bangalore with 
chemists and plant of the first rank. 

(5) As regards fish guano, the Tanur outturn is fully equal to the 
U. S. A. and Japanese fish guano; it has less moisture, and is equal or 
better in nitrogen and P 205' See my Bulletin on the manufacture of fisb 
oil lind guano : the only further Tanur problems are those of more powerful 
presses lIud the disposal of the effluent water. What -remains to be 
done is the teaching of Tanur methods to the private factories which have 
to be remodelled, and where possible, steam introduced for boiling, not 
necessarily for power. For better oil and guano from the private factoricl> 
it is advisable to reduce the number of petty factories, and to induce th& 
amall!amation of factories for working Tanur methods under co-operatiw 
principles. 

Fish meal.-The ordinary Tanur guano has been quite successfully 
uRed, and been well reported on, as cattle and poultry food, without any 
alteration except grinding. Neither this nor fish meal for human consump­
tion needs the employment of a bio-chemist. All can be done by the exist­
ing staff, recruited, if necessary, by a special Assistant. At present the 
manufacture of fish meal for human consumption is hardly important, 
since fish, suitable, like cod, etc., for mealing, are not ordinarily abundant 
8t the numerous fishing stations so that the supply is taken up by the fresh 
fish trade and by ordinary curers ; moreover it is questionable whether 
ordinary curing, if improved, is not preferable to fish mealing ; fish, such 
as varian, have considerable content of oil, and this is relished by the publill 
8n~ is very valuable nutritionally ; the fish of this sort on the Tanur dry-
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ing flakes frequently dripped with oil and tooJt on tho brownish ~ora­
tion approved by the Indian market as an evidence of fatness. F~ meal, 
however valuable 88 concentrated food, readily prMerve~ from taint, and 
easily transpox:ted and stored, will become an important Item. of manw:ao­
ture only when improved methods of capture and treatment m the fishi.ng 
boats, brings about a useful surplus. Finally, the problems conn~cted With 
ti.ih mealing do not at all require a bio-chemist, but only I!' practical m~n ; 
the one trouble in manufacture is the excess of 'oil which Impedes mealmg, 
tClldll to cause rancidity on storage, and is supposed to be undesirable 
nutritionally, a supposition entirely doubtful 88 rega~ds hum~n. In any 
calle these difficulties do not at all require a bio-chem18t. It 18 clear t~at 
fol' animal consumption the excess oil cannot be removed by chemical 
solvents; hence only boiJing (or steam heating) and pressure are left; the 
Dlethods can readily and best, be examined by a practical man accustomed 
to dealing with fish' as food, with, if necessary, the aid of dieteticians and 
nutritionists; e.g., in such matters 88 the addition of part of the bone and 
(glutinous) skin, the mixing of the meal with cereals, etc., either in powder 
or af; compressed dry cakes, and so on. A well-educated man accustomed 
to 1& fish yard, e.g., at Tanur and acting on the advice of nutritionists, can 
and should deal with all these problems. 

F. A. NICHOLSON. 

The 27th March 1933. 

ENCLOSURE V. 

COpy OJ' A LETTER No. 2494-II/33.2, DATED THE 13TH FEBRUARY 1934, nOM THE SEo­
RETARY TO. THlil GOVBRNMENT OJ' MADRAS, DEVELOPMBNT DEPARTMENT, TO TH. 
SECRETARY, OOERIAL CoUNCIL OJ' AORIOULTURAL RBSBARCH, NEW DELHI. 

The Madras Government understand that their Bcheme of reaearch for improving the 
fishing industry on the West Coast forwarded to the Council with ?til'. Slater'. letter 
No. 3563.II/33·1, dated 11th January 1933, has been referred to the Fertilizers' Committee 
whioh will meet towards the end of this month. They. find attached to the note circu. 
lated to the members of the Committee a note by Sir F. A. Nicholeon, dated the 27th 
March 1933, criticising the scheme. Copy of this note has not been sent to this Government; 
either by the Councilor by Sir F. A. Nicholeon ; but Sir Frederic was, on request, aupplied 
with a copy of the Local Government's letter of 11th January. He offered lOme remarka 
on the proposals made by this Government and they were considered in consultation with 
the Director of Fisheries; in the light of information furnished by the Director of Fisherie. 
the Local Government did not consider it neceesary to withdraw the acheme. A copy 
(enclosure) of the Director of Fisheries'letter in answer to the criticisms of Sir F. A. Nichol­
son is enclosed and I am to request that it may be placed before the members of the Com. 
mittee at their meeting so that all aspects of the cue may be carefully considered by them. 

ENCLOSURE. 

Copy OJ' A LETTBR REP. No. 2804-E/32, DATED 15TH OCTOBBR 1933, nOM TIl. DIRBCTOB 
011' FISHERIES, MADRAS, TO THE SECRETARY TO THE GOVER_BJIT or lIADua. 
DEVELOPMENT DEPARTMENT. 

Improvemenl 0/ Full Manure indU8try--S~ /orwarrktllo 1M ImprrWl Council 0/ ~gri. 
crUtW'," RuearrA-Replll 10 uiticulA&. 

Re/rrence.-Government Memorandum No. 249t-II/33-1, dated 29th Auguet 1933. 

In replying to the criticisms made of the scheme of technological research on fish 
manure formulated by Government at my instance, it is necessary to deal with the three 
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:noducts with which the IOheme is directly concerned, viz., Fish-oil, fish-guano and fish­
neal. Though fish-guano is the manure, fish-oil is a necessary bye-product of great com­
lIlercial value without which the guano industry cannot thrive. Moreover fish-oil being 
• valuable medicinal and edible substance is of considerable importance as food for man 
.nd farm stock and is directly useful to the agriculturists. Fish-meal is a more valuable 
?roduct manufactured from the 8ame raw material, .. scrap" (pressed fish) from which 
the less valuable fish-guano is produced. 

Fish-Oil. 
Prior to the experimental work of the Fisheries Department in 1908, the amount of 

Ardine oil produced on the west coast was inconsiderable and of the worst possible quality. 
The usual method was to obtain the oil by the putrefaction of a mass of sardines contained 
in a worn out and filthy dug out canoe. It was also a wasteful process for the proteid and 
other residues were thrown into the sea. The experiments made by the Department had 
unexampled and swift 8uccesS. It was found that a simple and quite inexpensive plant 
could be devised to Beparate the oil and the fertilizer effectively and profitably. Sir 
Frederick Nicholson in his report .. Manufacture of Fish Oil and Guano " published in 
Madras Fisheries Bulletin XIII (1921) has summed up the results of his investigations at 
Tanur. Though a valuable popular account of the state of the fish-oil and guano industry 
at the time and an excellent compendium of highly useful and practical methods and recipes, 
it does not claim to be a scientific treatise. The biological, chemical and physical changes 
on which the methods are based are not scrutinized or explained and chemical analysis 
of the processes involved in the various stages of manufacture were not made, possibly 
because little was known at the time of the bio-chemistry of fish-oil and guano and empirical 
methods gave results acceptable to the markets. Subsequent research at the Tanur 
Experimental Station and the phenomenal advance during the last decade in fish-oil and 
meal technology and bio-chemistry which has revolutionised the methods of the European, 
American, and Japanese industry however showed that systematic scientific research on 
up-to-date lines was essential to the progress and prosperity of the Malabar industry, started 
through the far-sighted initiative of Sir Frederick Nicholson. I mention below a few items 
., work at Tanur sinoe 1923 as examplee and enclose a recent publication of the Biola­
IlIoal Board of Canada on the Industrial chemistry of fish· oils, which are sufficient to 
show why advanced bio-chemical research has now become essential. It should be noted 
that almost every reference in this Bulletin is to literature subsequent to 1919. 

One of the uses for fish-oil prepared according to Sir Frederick Nicholson's methods 
all stated by him is as a substitute for cod-liver oil, pilchard oil, etc., vide paragraph 3 
of page 204 of his report. Some manufacturers on the west coast on the strength of this 
pronounoement placed the oil on the market and solicited testimonials from the depart­
ment. .As no bio-chemical tests had been made regarding the Vitamin A contents of the 
Malabar sardine oil at any time. it was impossible to declare that even the finest Malabar 
oil manufactured and classed A 1 by Sir F. A. Nicholson contained all or any of the medioinal 
properties of cod liver oil. This oaused oonsiderable dissatisfaction to the manufaoturers 
concerned. The feeding tests in hospitals instituted by Mr. Hornell as Director after Sir 
F. A. Nicholson had also produced dubious results, vide paragraph 21 of the Annual Report 
for 1924-25. Bio-chemical and calorimetric tests of the oil subsequently made at my 
request by the well-known authorities, Prof. Hjort of Norway and Prof. Drummond of 
London in 1925 and 1926 confirmed my view that the best sardine oil, as at present manu­
factured on the West Coast. contains little or no vitamin A and cannot be substituted for 
cod liver oil, vide paragraph 21 of my Administration Report for 1926-27 and page 763, 
paragraphs 3 and 5 of the Madras Legislative Council Proceedings, Fourth Session, Volume 
XXIV-March, 1926. The professors recommended a scrutiny of the methods of manu­
facture but Tanur has neither the staff nor equipment for such an investigation. It may 
be stated here that cod liver oil has been long superseded by other fish-oils notably halibut 
oil which has been found to have a far greater vitamin potenoy. It is not, therefore, un­
likely that the empirical methods of manufacture now followed are at fault. When scien­
tifioa1ly sorutinised some of our fish-oils like the halibut on may prove to be equal or even 
superior to ood liver oil. This will lay the foundation of a new paying industry. Please 
lee pages 94 to 97 of the Canadian Bulletin encloeed. 

The second purpoBe for whioh the Malabar sardine oil is reoommended by Sir F. A. 
Nicholson is as an edible (vide paragraph 4 on page 204 of his report). The only use as 
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food mentioned by Sir F. A. Nicholson wu AI a packing oil in fish canning. He also men­
tions domestic use of similar oil in Japan. The best II&rdine oil grade A I produced by 
processes described in the bulletin, however, are unfit through colour, amell an~ taBte for 
ordinary domestio use even in thiB country. Refining methode following the rapid ~vanoe 
in bio-chemistry during the last decade have been 80 perfected in other countries that. 
fish-oil which is the cheapest animal oil in the world has been rendered 80 colourless, odour­
less and taBteless that it has come into use as an edible oil for all domestio purpoSIlI­
&8 a substitute for margarin butter, salad oils, shortenings, oonfectioner's fata, eto. A 
recent enquiry in Bombay disclosed the fact that nearly 60% of the butter and ghee sold 
m that city oonsisted of fish oil 80 refined u to be undetectable (vide page 155" Allahabad 
Farmer", Volume VII, No.4, July 1933). There is no comparison between the price of 
the fish-oil, produoed on the west coast and that of the same oil when refined by up.to-datt. 
methode into an edible oil and the profit is now going exclusively to Germany and Japan. 
where the Malabar Oil is refined. It is true that suoh a U88 W&8 not even conoeivable • 
decade ago but the Malahar industry has to face competition and must maroh with thlt 
times if it is to prosper (vide pages 87 to 94 of the Canadian Bulletin enclosed). 

The third use for which the Malabar II&rdine oil is advocated by Sir F. A. Nioholson 
is for industrial purposes. All the industrial uses to which the Malabar oil is put enu­
meratedinparagraph20n page 149 of his report, are (1) for leather dressing, (2) for 
.. browning" rifle stocks, (3) for caulking and smearing country craft, (4) for hatching 
jute, (5) for the manufacture of insecticidal soap. They are, however, very few and in· 
significant compared with the many uses for which fish-oil manufactured and refined 
by modem methods is now employed in various industries (vide pages 97-118 olthe Cana­
dian Bulletin enclosed). The bulk of the oil now manufactured in Malabar is too crudtt 
and of too uncertain quality for industrial uses other than those specified by Sir F. A. 
Nicholson. Modem refining prOCe8888 discovered by recent bio-chemical research have 
to be applied to the Malabar fish·oil if its industrial possibilities are to be ascertained and 
exploited. 

Fia,.-Gvt.aflO. 

Of the three products guano or manure is perhaps the least susceptible of improvement. 
,.Even so there are glaring defects in the process of manufacture adopted in Malabar. The 
high fa.t content (paragraph 3 on page 184 of Sir F. A. Nicholson's report) is a BeriouB defect 
both in reducing the manurial value of the guano and in the 1088 of valuable oil. This ia 
further dealt with under Fish·meal. Another defect is that no satisfactory method of 
securing the substances lost in solution with the "effluent water" has been found-vide 
pages 206-209 idem. Far simpler and more effective methods of utilising this waste and 
enriching the guano than are suggested in the report are now available for the industry 
if their application is investigated at Tanur. Guano, however. has now been lIuperseded 
by fish·meal in importance. 

Fiah-Meal. 
The manufacture of fish-meal is entirely a postwar development and the experimental 

work of Sir F. A. Nicholson summarised in the bulletin quoted above concludes that 
Co It has not been found possible to experiment with fish-meal in this country "-paragraph 
I on page 196. 

Since then however as a result of a series of experimenta, conducted at the Tanur 
Station, it has been possible to manufacture fish-meal. There is demand for the meal in. 
hundreds of tons from England. Locally also the demand is steadily increuing to an. 
extent that already Tanur is unable to meet it. There are grave defects in the proceaa of 
manufacture which cannot be remedied except by careful bie-chemical research. To 
mention only one of them, the high fat content of the meal precludes its we in European. 
markets and its proper storage for long periods. The prop<8ld research at Tanlll' ia 
particularly required for perfecting thiB highly valuable product.. The" scrap" converted 
into guano or manure fetches only Rs. 80 to Rs. 100 per ton on an average. U converted 
into meal it fetches annas 4 per Ih. or Rs. 560 per ton. While chemical and other IUbeti. 
tutes for fish manure are available in the market and serve to keep the pricaof fisJa manure 
low, there is no possible substitute for fish-meal &8 animal food and hence its high value 
to the manufacturer and the agriculturist. Even for the one purpoee of perfecting the 



prooess of fish·meal ma.nufaotured the Boheme formulated 8e8ms worthwhile. The in· 
dustrial proceSB of ma.nufacture of the meal, however, includes extraction of oil and utili.· 
lIation of any refuse as manure a.nd any research on fish·meal is therefore bound to benefit. 
the other two lines of ma.nufaoture incidentally. 

The proposed researoh hlU!! been oriticised as too expensive specially in view of the 
great fluctuations in the sardine a.nd mackerel fisheries of the Malabar ooast. I give· 
below 10 years statistios of the value and output of the west ooast industry (figures for fish. 
manure for the best year 1922·23 are not available). 

1922·23 

1923-24 

1924-25 

1925-26 

1926·27 

1927-28 

1928·29 

1929-30 

1930-31 

1931-32 

Year. 

Fish·guano plus fish ma.nure 

Average per year 

Fish-guano. Fish ma.nure. 
r , r " , 
Quantity. Value. Quantity. Value. 

Tons. Rs •. Tons. Rs. 

32,000 24,00,000 

22,500 13,50,000 17,000· 6,80,000, 

4,000 4,25,000 1,000 1,00,000, 

9.850 7,50,000 1,000 70,000.· 

2,100 2,52,000 2.100 2,10,000 

850 95,000 10,000 10,00,000' 

1,100 1,10,000 15,000 7,50,000 

223 24,530 730 73,000· 

65 4,550 llO 4,000· 

71 5,325 840 50,400 

72,759 54,16,405 47,780 29,37,400 

Quantity. 1,20,539 tons. 
Value Rs. 83,53,805 
Qua.ntity. 12,054 tons. 
Value. Rs. 8,35,380 

In spite of the several unfavourable sardine seasons which is 'unusual, in the last 10 years; 
and the absence of figures for fish manure in. 1922-23, the average annual value of the in. 
dustry amounts to no les)l than. 8! lakhs and this in spite of the admittedly undeveloped 
state of the fishing and guano industries· and the crudity of the prod.ucts.. The average 
annual oost of the investigation proposed for three years is only Rs. 30,829, or roughly 
one.twenty.seventh of the average annual value of the industry. Considering the immense 
benefits that the research will confer on the industry I submit that the expenditure is amply 
justified especially as it is the Imperial Council of Agricultural Research who are anxiolls. 
to develop the industry and it is ~t their request I examined the need for research. 

As regards fluctuations, this is nothing peculiar. to South India.n .fisheries. All fisheri_ 
throughout the wodd are subject to· more OJ' leSB ,similar variations from year to year. 

I have not touched .on a.n even more recent development in the fish ma.nure and meaJ 
industry that is bound to have far·reaching results for Madras Fisheries and Agriculture •. 
The Indian Seas except in a few favoured places like Karachi are comparatively bllrren" 
of sea-weed. On about 200 miles of the East Coast from Tuticorin to Point Cali mere 
however, there is an enormous growth. of sea-weed of many kinds. Judging by what- ,;. 
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washed ashore all along this coast during the lOuth-West mOnlOOn it is no exaggeration 
to say that the quantity of raw lea-wood available for collection will not be less than lOme 
hundreds of thousands of tons in a 8e&IOn. A recent proCMB of meal manufacture is to 
grind up in certain proportions cheap raw fish and fish refuse of all kinds with Bea-weeda 
under controlled conditions of dryage, when it is ltated to become a most nutritious food 
for farm stock and a rich manure for crops. Experiment! have only just begun. Here .. 
in all the other lines of manufacture the servicel of a Bio-chemist and Technologist will be 
invaluable. 

In the foregoing paragraph! I have briefly ltated the case for the research Icheme 
which Government deeided to forward to the Imperial Council of Agricultural Reeearch. 
Two decades ago little was known of bio-chemistry as a science and still le88 of it! industrial 
application in the field of fishery technology. NevertheleB8 thanks to the praiseworthy 
eflort! of Sir. F. A. Nichooon a great deal was accomplished during the fifteen years of his 
tenure of office 1905 to 1920 to develop fishery industries with the available knowledge 
and methods. The practioe followed was no doubt" BOund in prinoiple .. and .. excellent 
in result! .. according to the standards then prevailing. But the methods and proCeBBel, 
neeeB8anly empirical, considering the limitations under whicb Sir F. A. Nicholson worked, 
have become for the most part obsolete as explained above in the light of modem bio­
chemioal research. The enormous post-war developments in bio-chemistry and fishery 
technology now render it imperative that the methods and proCe88e8 determined by his 
early experiment! should be scrutinised, revised and replaced where neeeaeary by new aDd 
more scientific methods by a qualified technologist. Failing this not only will the product 
remain crude and 'the industry become unremunerative, but in the absenoe of a thorough 
scientific basis it will be impossible to vouch for the efficiency of any proCet!8es or recommend 
them to the trade and public. Propaganda for the introduction of methods of manufac­
ture in any industry presupposes sure and certain knowledge of an up-to-date character 
which alone can guarantee successful result!. 

It is stated that what is needed is not scientific research but" introduction <)f Tanur. 
plant and methods into the numerous petty factories, co-operative action being indio 

• cated." An intensive departmental propaganda from 1908 onwards led to the establish. 
ment of hundreds of factories on the west coast on the model of Tanur. By 1922-23 one 
of the most favourable sardine seasons on record, the number of factories rose to a maxi. 
mum of 647. Although propaganda continued for BOme years subsequently there was no 
material increase in the number "Of factories. Any further multiplication of factories by 
propaganda or demonstration did not seem necessary as several of the existing ones even 
now.close down in an unfavourable fishing season and there ill no doubt that the trade is 
fully aware of the possibilities o~ this industry thus far developed and is only too eager 
to increase the number of factorIes should there be prospect!. The three divisional Ina­
pectors on the West coast who took over the duties of the Oil and Guano Inspector in 
1924-25 and the Research Assistant at the Tanur Station have continued to demonstrate 
and instruct the interested public. Almost every year applications are received for appren­
ticeships at the Tanur Station. Several Government officers belonging to other 
provinces and States as well as private factory Managers, have received their training a. 
Tanur. Even this year there are 3 apprentices under training. Whatever proCM8eI have 
been perfected at Tanur have beeu passed on to the indulltry. Further propaganda must 
await research and experiment on up-to-date linea. From the above account of the atage 
reached in the oil, guano and meal industry in this province and the advanced ltate of the 
industry in other countries. it is clear that what the industry needa at present is not pr0-
paganda so much as the revision and perfecting of the prooeB8e8 on modem lin .. which 
will secure adequate profits to the manufacturer and benefit! to the oountry at large and 
enable local manufacturers to compete with the foreign produce in the market. 

The very considerable collateral benefit! expected to accrue by the establishment of a 
bio-chemicallaboratory and the appointment of a qualified staff in the matter of improving 
and deveIoping other fishery industries such .. fish curing. refrigeration, preservation of 
fishing craft and tackle and the manufact1u-e of many minor marine producta in which 
Tanur is engaged. have not been referred to here &8 they are outside the IOOpe of the present 
reference. 
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APPEN.DIX IV. 

NOTE, DATED THE 29TH AUGUST, 1934, ON SUB;ECT No: 11, QUESTION OF 
THE NEED FOB AN Au.-INDlA FEBTILISERS ACT. 

Attention is invited. to the attached note dated the 3rd JanuarY 
1934 (Annexure I) on the subject mentioned above which was cir­
culated to the Fertilisers Committee of the Imperial Council of Agri-
cultural Research a! its meeting held in February 1934. . 

2. The Committee after considering the matter came to the con­
clusion (Annexure II) that the matter should be put before the next 
meeting of the Advisory Board with the views of the members of the 
Committee expressed at the meeting. The Committee also recommended 
that members from each province should go into the practicability of a 
law insisting on labels stating the composition of the manure and the 
desirability of prohibiting ready-made mixtures of unstated composition 
and that tbeil views on this point and the views of F.ertiliser Manu· 
facturers in India which the Committee desired should also be ob­
tained as far as possible be placed before the Board. 

3. The views of the members of the Committee and of some 
Fertiliser Manufacturers on the point mentioned in paragraph 2 of this 
note will be found in Annexure III. 

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

ANNEXURE I. 

NOTE, DATED THE 3RD JANUARY 1934, ON SUBJECT No.5, QUESTION OF THPl. 
NEED FOR AN Ar..r.-INDIA FERTILISERS ACT. 

At its first meeting held in June 1930, the Fertisilers Committee 
considered the question whether an All-India Fertilisers Act was 
needed. The Committee was provisionally of the opinion [vide para­
graph 5 of the proceedings of the meetings of the Committee held on 
the 17th June 1930 (Extract enclosed)-(Enclosure I)] that an All-India 
Act was necessary, but recommended that before the next meeting of the 
Committee when the question would be further considered. the represen­
tatives of the. various provinces should examine the necessity for an 
All-India ·Act 

2. Membe1"S of the Commit-ree were accordin!rly requested to examine 
the question in detail and to forward any definite evidence which they 
mil!"ht have of the need for an AU-India Fertilisers Act. A coP:'" of the 
replies received will be found in Enclosure II. The question was also 
examined by the Secretariat of the Council ~n the light of such information 
as was available on the subject in (i) the proceedings of the meetings of 
the Board of Agriculture and the action taken by t.he Government of India 
thC'l"('on, (ii) th(' report of the Indian Industrial Commission and (iii)the 
evidence tendered to the Report of the Royal Commission on Agriculture 
in India. . 

3. The replies received from the members of the Committee go to show 
that the case for a Fertilisers Act is no stronger now than when the 
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Roy'L'Commission on Agriculture in India reported. It may be obser"ed 
thst'in paragraph 94 of their report the Commistlion stated 8S follo", •. in 
regard to the desirability of undertaking legislation against adulteratIon 
of fertilisers ....... We have receh'ed DO evidence (If its existt'nce apart 
!.rom certain complaints from Bt'ugal rt'gartiing oil cukes. We reco~nise 
that the absence of complaints exCE.'pt in this one instance is no evidence 
that adultt'ration doE.'s not exist, That a certain amollnt of adulteration 
dOt'S exist in the ease of f('l·tilist'rs supplied throu~h local bazaars to small 
cultintors is in fact probablt'. All that can be !'aid is that the practice 
does not at present exist on any considerable seale". It may also be nott'd 
that a premature action iu the diM.'ction of tJle IE.'!Z'islation suggested by the 
Committee is fraught with some danger, vii., the sale of manures is insufli. 
ci.ently organised at present and there are not ello~h retailers and if in 
the circuDlst8Jlces the liabilitiE.'s of a sJlopkt'eper who St'lls manures are 
increasl'd by the passing of an Act, this may have the e[E.'ct of disl.'Ollrll1l­
ing him from stocking and retailing such manures as oil cakt's, ground 
bone, etc .• lit village centres. On the whole, the poistion aN\I'llra to be 
that th('re is no e\;<!ence of public opinion in favour of or any serioua 
DE.'ed for an All-India FE.'rtilist'rg Act. It is therefore thought that what 
is required at thc present stage is to tE.'acb those ryots who buy artificial 
mauures, t" demand a ~ertificate of composition of the manure. 

4. The subjE.'Ct is for the eonsidt'ration of the FertiliSt'rs Committt'e. 

ENCLOSURE I. 

Extracts from tTte Prot'udings 01 the llff'ting 01 tTte Fertiliser, CommiNetl 
Tteld 0" tlte 1'7t1& June 1930. -. • • • • • • 

5. Mr. Ramadas Pantulu said that be would like tht' Committt'l~ 
deSnitely to recommend the passing of a FertiliSt'rs Act in India ; 11.t'&'IrL 
ViswaDath, Allan, Milne, Sethi, Sabasrabuddbe and indeed all mt'mberl 
of the Committee who had had nperienee of the mattt'r bad ~omplained 
abe'ut the arlulteration of artificial manures. It was now no lonj!'er the 
cn.~e as was stated by the RoYal Commission on Alrriculturt' when thf'~' 
advist'd against the passing of such an Act that the opportunities for 
adulteration in India WE'rE' rare and that tht'l:'e werE' no complaint!t in tlji" 
matter. Dr. lIarrison said that if India had a Fertilisf'rs Act there woul,t 
be DO danp:E.'r from mixturt'S as firms would hue nndt'r tht' Ac.'t to p:ivt' .. 
,uaranteed analysis to purt'hasE'rs. Mr. Burt reft'rred to the Al?riculturaJ 
,Journal published by the Enlllish Ministry of Alrr~ulture whieh gavt" the 
unit values of various manures. This provided a safeguard to purchasf'rs 
who could from the tablt'S Iri'·t'n in the Journal find out t'X8ctl.V what they 
were paying for. SomE.'thing similar nlight be adopted in India. 

The Committee, while pro"isionally (If the opinion that an All-India 
Fertilist'rs Ad was nt'cessary, reconunended that, betwt'('n no\\' a'1I1 its 
Dnt mt't'tinll ",hM the Question wouM ht' furtbl'r ("onsidE.'red. prO\'inces 
sboultl e::tamine the Dec.>essity for an All-India Act • 
• • o • • • • 
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ENCLOSURE II. 

LETTER FROM MR. G. R. HILSON, B.SC., OFFG. DIRECTOR' OF AGRICULTURE, 
MADRAS, R. O. C. No. D.-1935130, DATED THE 9TH DECEMBER 1930. 

With reference to your letter No. 2439-Agri., dated the 18th November, 
I have the honour to state that I 'do not know whether there is any need 
for an All-India Fertilisers Act, but that I have put up proposals to the 
Madras Government, for the passing of a Madras Fertilisers Act, a copy 
of which I enclose. 

2. We have discovered that manures have been purchased from 
reliable JUanure firms and sold again by the purchasers to cultivator~ at 
rates lower than that demanded by the original suppliers. This can mean 
either that short weight is given or that the manure is adulterated with 
some cheap and probably useless article before resale. Again other 
manures have been advertised as containing certain ingredients which on 
analysis they do not contain. Further we feel that there is need that 
manures like bone meal should be sold on a definite guarantee of fineness. 

At the present moment bone meal is sold as bone meal and may be any­
thing from finely crushed bones, or a meal of which about .so per cent. 
would pass through a 100 mesh sieve. 

3. One or two cases have come to our iIlotice of bone meal being 
supplied which is definitely a mixture of bone meal and a mineral phos­
phate. It is not certain in all these cases that the mixture has been 
deliberate but it is certain that the par;sing of an Act would make firms 
more careful in their dealings. 

THE MADRAS FERTILISERS ACT, 1931. 

Whereas it is expedient to take measures to prevent the adulteration 
of fertilisers, it is he~by enacted as follows ;-

(I) Short title, commencement, repeal and extent.-This Act may be 
cited as the Madras Fertilisers Act, 1931, and will come into operation 
on such day not earlier than the first day of nineteen hundred 
and as may be appointed for the purpose by the Government. 

(2) This Act 'Will extend throughout the Madras Presidency. 

Civil Liabilities. 
1. Obligation to furnish statutory statements.-{l) It shall be the 

duty of every peTSon who sells for use as fertilisers of the soil any article 
included in the first column of the First Schedule to this Act, whatever 
may be the name under which the article is sold, to give the purchaser on 
or before delivery, a statement in writing (hereinafter referred to as a 
'statutory statement) in such form '(if any) as may be prescribed, e~>n-
taini'ng the following particulars :-- • 

(a) the name under which the article is sold; 

(b) sllch particulars (if any) (If the nature, substance, or quality 
of the article as are in relation to the article mentioned in 
the second column of such schedule ; 
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. Provided that the obligation so imposed shall not apply-
(i) to sales of two or more articles which are mixed at the request 

of the purchaser before delivery to him j 

(ii) to sales of small quantities (that is to say, sales in quantities 
of fifty-six pounds or less), if the article sold is taken in the 
presence of the purchaser from a parcel bearing a conspicuous 
label on which are marked in the prescribed manner the 
particulars required by this section to be contained in the 
statutory statement. 

(2) Failure to give a statutory statement in accordance with the 
provisions of this section shall not idlvalidate a contract for sale. 

2. WarrlMlties.--(l) A statutory statement given by the seller of any 
such article as aforesaid shall, notwithstanding /lny contract or notice to 
the contrary, have effect as a written warranty· by the seller that the 
particulars contained in the statutory statement are correct. 

(2) Where an article sold for usc as a fertiliser of the soil is in a 
statutory statement or other documents described by IL name specified in 
the first column of the Second Schedule to this Act, the sale of the article 
noder that name shall have effect as a written warranty that the article 
accords with the definition thereof contained iID the second column of that 
f:Chedule. 

(3) Any statement as to the am6unt of chemical or other ingredients 
or as to the fineness of grinding of an article sold for use as a fertilIser 
of the soil, which is made after the commencement of this Act 'in any 
written document (other than a statutory statement) descriptive of the 
article shall have effect as a warranty by the seller that the fact!! IItated 
Illl) correct. 

(4) No action on any such warranty as is ment:oned ;n thi~ "ection 
s~aJl lie for any milHrtatement therein as to the particulars of tht'! uature, 
substance or quality of the article or as to the a,nlJGunt of any ingredient 
.where the mis-statement does not exceed the limits of variation (if any) 
prescribed under this Act in relation to such particulars or amount!' but -
where the lOi<;l-statement exceeds such limits, the rights of the pur('hascl' 
under the wa.rranty shall not be affected by such limits. 

3. Right of purchaser to haf'e article samplea and aflalysed.-(1) 'fhe 
purchaser of any article included in the first column of the First Schedule 
to' thiR Act, or of any fertiliser not included therein jn respect of whicb 
a "I'I"arralllty, express or implied, has bl"l"n given by the sf'I1er, shall, on 
payment of such fee (if any) as may be fixed under this Act, be entitled 

to have a Rllmple of the article taken by an official sampler in the 
pre~ribed manner and analysed by the Agricultural Analyst, Rnd to 
recruve from tlle Analyst a certificate of the result of his analysis: 

'. Provided that a purchaser of an article who requires a sample to be 
taken undl"r this section shall, if so requl"sted, fUl'lll.ish to the official sampler 
who takes the sample the statutory statement or warranty relating to the 
article, or a copy thereof. 

(2) A sample taken under. this Act by an official sampler at thp 
request of a pUl'chaser shall be taken in the prescribed manner, and shall 

~ . 
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not be taken after the expiration of fourteen days from the d"livery to the 
purchaser /)f the article slIIIThpled, or the receipt by the purchaser of the 
titatutory statement or warranty, whichever date may be the later. 

Criminal Liabilities. 
4. Marking of articles prepared for consignment.-(l) Every parcel 

of an article included in the first column of the First Schedule to this Act 
when prepared for sale or consignment for use as a fertiliser of the soil 
shall, if exposed for sale, or, if not exposed for sale, before being removed 
from the premises where it is so prepared, be marked in the prescribed 
manner with a mark or marks stati'ng or indicating the pa:ticulars required 
by this Act to be contained in the statutory statement. 

(2) Any person dealing in any such parcels may for the purposes of 
this section keep in such form (if any) as may be prescribed a register of 
marks specifying the particulars which the several marks ente'red in the 
register are used as indicating, and the marking of any parcel with any 
mark entered in the register shall, for the purposes of this section, be 
treated as indicating that the particulars of the articles are those entered 
in the register in relation to the mark : 

Provided that-
(a) on the sale of any parcel so marked the mark shall be added 

to the statutory statement, and 
(b) where the statutory statement received by the seller on the 

sale to him of the parcel contains alllY such mark, and the 
parcel has not been on his premises, that mark shall be added 
by him to the statutory statement required to be given by 
him to a purchaser. 

(3) If any parcel required under this section to be marked is not so 
marked, or if from the analysis of a sllJIlple of the parcel taken by an 
inspector in the prescrib('d manner on the premises on which the pa.rcel 
:s exposed for sale or on any premi!;es on which the parcel after having 
been so marked may happen to be before being delivered to a purchaser 
or carrying' agent., it appears that the particulars marked or indicated by 
a mark are false to the prejudice of tIle purchaser, or do not include any 
particulars which are required by this Act to be contained in the statutory 
statement, the person selling or having in his possession or disposition for 
the purpose of sale or c()usigning the parcel or exposing it for sale shall be 
guilty of an offence against this Act. 

5. Consignments ex-ship or quay.-(1) Tn the case of an article 
delivered or consigned direct from a ship or quay to a purchaser, the 
provisions of this 'Iection shall apply in lieu of" the provisions of the last 
preceding section. 

(2) The seller of an article in"cluded in the first column of the First 
Schedule to this Act and so delievered or consigned shall as soon as pract~ 
able enter in a register kept by him in such form (if any) as may be 
prescribed the following particulars :-

(a) the date of delivery or consignment to the purchaser, the place 
of delivery to the purchaser or other destination, and the 
quantity delivered 01" consigned ; 
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(b) any shipping or other mark on the article; 

(o) the particulars which by this Act are required to be contained 
in the statutory statement. 

(3) The seller of any such article shall be guilty of an offence 
against this Act--

(a) if he fails to enter in his register any particular required by 
this section to be entered therein other than a particular 
required to be contained in the statutory statement ; or 

(b) if any particular entered therein, other than a particular 
required to be contained in the statutory statement, is 
false in any material particular; or 

(0) if from the analysis of a sample of the article taken by an 
. inspector in the prescribed manner on the quay or at the 
time of its delivery to the purchaser or during its transit 
to him it appears that any particular entered in the register, 
being a particular required to be contained in the statutory 
statement, is false to the prejudice of the purchaser, or that 
any particular required to be contained in the statutory 
statement is not entered in the register. 

6. Sales in small quantities.-Where an article is sold for use as a 
fertiliser of the soil in small quantities from a parcel which purports to 
be labelled in the manner hereinbefore provided, and from an analysis of 
a sample thereof taken by an inspector in the prescribed manner on the 
premises on which the parcel is kept it appears that the particulars stated 
on the label are false to the prejudice of the purchaser, or do not include 
any particulars which are required by this Act to be contained in a 
statutory statement, the owner or seller shall bl' guilty of an offence 
against this Act. . 

7. Penalties for faq,1ure to give and mis-statements in statut()ry state­
ments.-(l) If a person fails to give a statutory statement in such form 
(if any) as may be prescribed in any case where he is required by this 
Act so to do, he shall on summary conviction be liable in the case of a 
first offence, to a fine not exceeding Rs. 50 and in ca~e of a second or 
subsequent offence, to a. fine not exceEding Rs. 100. 

«2) If on the sale of an article included in the first column of the 
First Schedule to this Act a person gives a statutory statement in which 
the particulars stated therein differ :-

(a) from the particulars marked or ind!cated by a mark placed on 
a parcel of the a.rticle in accordance with this Act ; or 

(b) 

(c) 

in the case of an article delivered or consigned direct from a 
ship or quay to a purchaser, from the particulars entered 
in accordance with this Act in the seller's register, or 

in the case of an article which has n~t been on the premises of 
the seller.-, from the particulars stated in the statutory state-
ment given to the seller in respect of the article ; 

he s'1<111 be guilty of an offen('e "g~inst this Act unless he proves that 1.<­
tool, all responsible steps to avoid committing the offence and that he 
acted without intent to defraud. 
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(3) If a persQn fails to add to a statutory statement any mark which 
by virtue of this Act is required to be added thereto, he shall 'on summary 
conviction be liable, in the case of a first offence, to a fine not exceeding 

. Rs. 50 and, in the case of a second or subsequent offence, to a fine not 
exceeding Rs. 100. 

8. Inspection of registers and statutory statements.-(l) It shall be 
the duty of any person by whom a register UJD.der this Act is kept, or to 
whom ·a statutory statement relating to an article which has been sold by 
him but which has never been on his premises has been sent, to preserve 
the register or statement for such period (not exceeding four months) as 
may be prescribed, and on demand by an inspector at amy time within 
that period to produce it for his inspection, and if the person keeping the 
register, or to whom such a statutory statement was sent, fails so to 
preserve it, he shall be liable on summary conviction to a fine not exceed­
ing Rs. 200. 

(2) Any person ha.ving in his possession or under his control any 
regist.er kept under this Act or any 'statutory statement made under this 
Act shall bn demand by an inspector produce it for his inspection and if 
he fails to do so shall be liable on SUD;lmary conviction to a fine not exceed­
ing Rs. 200. 

(3) An in:,:pector may at all reasonable times enter any premises 
where he has reaBOna,ble cause to believe that any such register or statutory 
statements is for the time being kept, and may take copies thereof. 

9. Relief from liability under the Merchandise Marks Acts in certain 
cases.-Where in pursuance of the foregoing provisions of this Act a 
description has been applied to any article included in the first column of 
the First Schedule to this Act amd such description is a trade description 
within the meaning of the Indian Merchandise Marks Act IV of 1889 no 
proceeding shall be taken under that Act on the ground that the descrip-
tion so applied is a false description. . 

ADMINISTRATIVE PROVISIONS. 

Sampling and Analysis. 

10. Enforcement of the Act.-(l) The Governor acting with the 
Ministers shall appoint an official agricultural analyst (in this Act referred 
to as the agricultural analylllt) and such inspectors and official samplers 
as may be necessary and fix thelr jurisdiction. 

Provided that every sU,ch inspector shall be a whole-time officer. 

(2) A deputy agricultural analyst may also be appointed, who shall 
in the case of the illness, i1ncapacity, or absence of the agricultural analyst, 
or pending the appointment of the agricultural analyst, have all the 
powers and duties of the agtricultural analyst ; and where the deputy acts, 
this Act shall apply as if he were the agricultural analyst. 

(3) A person holding the office of official sampler shall not engage 
in farming or any business connected with the manufacture, sale or 
importation of articles used as fertilisers of the soil. 



· lL Pow:.r 01 ulry Gad ..,_plillg,-(1) An ins~tor appointed 
under this Aet maY' at all I'NIiOnable timl'll ~nter an1'p~misra in which 
be has reasonable eause to belie\'e that there is any article included in the 
fi.M eolumn of the Finit SelleJule to this Aet which has ~n prepaftd for 
we or consignment, lIhich is stOrN for USE' aud not for sal~ or m&IlU­

faet~. and may take samplE'S in the pN'SCribeJ mannl'~ of any &rtide on 
auch premib-etJ which he has l'E'asonable eause to bebeve to be Bueh an 
article as aforesaid, 

(2) An Inspt'Ctor appoiutt'd uDll.'r this .\d may fl'r the pu~ of 
this Aet takE' 8 sampll' othE'rwi~ than ill thE' prt>SCribt>d manUl'r of &DY 
artiele whieh has bE't'n sold for use- as n fatilisE'r of tht' !Ooill'r whit'h be 
has 1'E'8sonablE' eausE' to bt'lie\"E' to bt- intE'lltl.",1 for SlIIt' liS such; but thE! 
namE' of tIlE' st'1lE'r or purt-h8'l'r (lr ownt'r "f thl' article of whil'h a sample 
is so takE'n shan not bl' communi,'lItd ftl any Ilt'rson, 

(3) Wht'~ a samplt' of a parcel I'al·kl't! fl'atly for n'tail salE' which 
is (If fourtE'E'n pounds wt'i!!bt or It'"s nil.! is t'xPt)st"t! f.'r salt' hy rt'tllil is 
takE'D nmiE'r this SE't'ti(ln. tllt' ~tailt'r IlIay rt'quire the iDSI'~tor to pur­
~haSE' thE' part'f'1 on bt-half of thl' 10cIll authority or of tbe Go\'('rnlllt'nt. as 
the ease may be. 

( .. ) In tllE' t'.];t'rciSE' at nn~' railway stativn or upon any railway 
premi..'l's (If thl' 1)()W('f'S l>(lnf"r:"t'tl upt'n him hy this Aet an Insl't.'t'tor shall 
ft)Dform to sueh rt":lSt'nahll' rt"tluirt'lIl"llts (If t Ill' railway rompany owning 
or usin[r snch station (lr I'rt'rni>'t':l Ill' art' 1lE'l"''SlIf)' to prt""t'nt tht' lI'(lrkinlr 
of tht' traffie tht'rE'at ht'in!! ohstru.'tt'd (lr intt'rrert'tJ with, 

12, PrO"isj(Ul$ a.s 10 QII.1IY$i.s of $<lmplu.-(1) WherE' a lIIlmpl~ has 
~n ta1tt'n by an in!>pt'("tor or (lfiit'ial samplt'r in thE' p~ribf'd mannt'r be 
shall divide it into thl'E'E' parts and eau~ t'8t'h part to be markt'd. N"elf'd 
and fastt'nt'li up and ll~ shall st'n,] two <>f the parts to tht' a~ri('ultural 
analyst to~the!' with a si~nN statt'mt'nt that the sample was taken in th .. 
preseribett mannl'r, and tht' thirtl part hE' shan tlt'liTt'r or send to the 
OWDt'r or 5("11t'r as may be preserihE'd. 

(2) ,,"t'rE' a samplt' suhmittt>d to tht' a!!ri(,llltural analyst hilS ~n 
60 dh'idE'd into parts. tht' a~icll]tural analyst shan analyse one of th .. rarts 
of th~ sample SE'nt to him and shall rE'tain thE' othE'r for snt'h period as 
may be pl'E'St'ribeti. 

(3) If the pt'J'S(ln by or on wh(\(l(" ht-half th .. samplE' of an article is 
takE'n and analyst'd. or the oWQt'r or St>ller of tbe artiele. obj~ts to tll~ 
eertifieatE' (If th .. a~it'ultUJ'81 analyst. tht' penon obj~ting thert"to shaD. 
on pa..T1IlE'nt of sueh f~ as may be fixE'd by the Local Government be entitled 
to ha\'(' snbmittE'd to the Chemieal Examiner to the OOVf'rnment of Madras 
tlle part of tbe sample retained by the agnt'nltnra! analyst anti to have 
that part analYSt'\l by him and to reef'ive fl<'m him a eertifieate of thlt 
l"t'SUlt of his analysis. 

(4) Wbt'rE' a sample or part of a sample is under this flt'('tion wnt for 
analysis to the ~~tnral analyst or the Chemieal Examin .. r to the 
Government of Madras therE' shall also be !lPnt to him any statuto~ stat..­
mt'nt. or warranty J't'lating to the arlit'll' sampled or a ~py tbE'1'f'(lf. or a 
eop~ of the partienlan marked on or indieated by a mark applif'd to the 
artiele. 
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(a) A certificate of analysis shall be signed by the agricultural analyst 
or the Chemical Examiner to the Government of Madras 8.i the case may 
be ; but the analysis may be made by any person acting under the direction 
of the agricultural analyst or the Chemical Examiner to the Government 
of :\Iadras. 

(6) Where a, sample taken in the prescribed manner has been 
analysed by the agricultural analyst, he shall furnish to the person who 
submitted the sample for analysis and, where that person is not the 
purchaser, also to the purchaser and in every case to the owner or seller 
of the article his certificate of analysis: 

Provided that, if the agricultural analyst does not know the name 
and address of the owner or seller, he shall send his certificate intended 
for the owner or seller to the person who submitted the sample, who shall 
forward it to the owner or seller. 

(7) Where the sample has not been taken in the prescribed manner, 
the agricultural analyst shall send the certificate to the person who 
sublllitted the sample to him. 

13. Tampering with samples.-If any person fraudulently-

(a) tampers with any article so as to procure that any sample of it 
taken or submitted for analysis under this Act does not 
correctly represent the article ; or 

(b) tampers or interferes with any sample taken or submitted for 
analysis under this Act ; 

he shall be liable on summary conviction to a fine not exceeding Rs. 500 
or to imprisonment for a term not exceeding six months. 

H. ObsfM(cfiOIl of Inspectors.-If the owner or person entrust"d for 
the timE> being with the charge and custody of any article refuses to allow 
lin Inspector to take II sample of the article on any premises on which he 
is authorised under this Act to take a sample, or if any pers0n otherwise 
wilfully dl'la~'s or obstructs al1Y inspector in the execution of his duties 
under this Act, he shall be liable on summary conviction to a fine not 
exceeding Rs. 200 : 

Provid('d that an Inspector seeking to exercise his powers under this 
Act shall, if so required, produce evidence of his appointment or authority. 

15. Proltibbtion against disclosw·es.-If any Inspector discloses IIny 
information obtained by him in or in connection with the exercise of his 
powers under this Act, except to persons acting in the execution of this 
Act and so far as such information may be necessary for the execution 
thereof. he shall be liable on summary conviction to a fine not exceeding 
Rs.500. 

, 16. Returns of results of ono!ysis.-The Director of Agriculture, 
Madras, shall as soon liS practicable after the first day of January in each 
vear. make a return to the Government of the results of the IInalvsis of 
the samples forwarded to thE> agricultural analyst during the preceding 
tweh·e month~ in such form as may be prescribed. and the agricultural 
analyst shall furnish to the Dir('ctor of Agriculture, l\Iadras, such informa­
tion as mlly be n('c('ssary for the purpose. 
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Legal Proceedings, 
17. Penalties for offence.-Any person guilty of an offence againllt 

this Act for which no special penalty is prmdded by this Act shall on 
SUlIl\IDary (:onviction be liable in the case of a first offence to a fine not 
exceeding RII. 200 and in the case of a second or subsequent offence to a 
fine not exceeding Rs. 500. 

18. Restrictions on taking proceedings.-(l) Proceedings for uny 
offence against this Act to which the last foregoing section applies shall 
not be commenced without the consent of the Government and where the 
proceedings are in respect of causing or penuitting any name, mal'k or 
particulars ~ except particulars which are not required to be contained in 
a statutory statement) to be false, or in respect of failure to include ill the 
particulars marked or indicated by a mark or enterpd in a regh:tcl' or 
written on a label, any particulars which are required by this Act to be 
contained in the statutory statpment, the consent of the Governliient shall 
not be given until the part of the sample retained by the agril:llltural 
analyst has been analysed and a certificate of analysis given by the 
Chemical Examiner to the Government of Madras. 

(2) Wherp proceedings under this Act are taken against a person 
in respect of causing or permitting any name, mark, or particulars to be 
false, or for making a false entry in his register he shall not be liable to 
conviction if he proves--

(a) that having taken all reasonable precautions against committing 
an offence against this Act he had not at the time of com· 
mitting the alleged offence rpason to suspect the corrpctnesS 
of the mark or entry, or the presence of such ingredient as 
aforesaid, as the case may be ; and 

(b) where he obtained the article from some other person, that on 
demand by or on behalf of the prosecutor he gave all the 
infonnation in his power with respect to t11e person from 
whom he obtained it and as to the statutory statement given 
to him, and as to any mark applied to the article when he 
obtained it. 

(3) A prosecution in respect of causing or pennitting any name, mark 
or pa,rticulars to be false shall not be instituted under this Act after the 
expiration of three months from the date on which a sample of the article 
was taken in the prescribed manner. 

(4) In any such prosecutions as aforesaid the summons shall state the 
particulars of thE; offence alleg'ed and also the name of the prosecutor, and 
shall not be made retUrnable in less time than fourteen days from the date 
on which it is served, and there shall also be served therewith a copy of 
any certificate of the agriculture analyst obtained on behalf of the 
prosecutor. 

19. General provisions as to legal proceedings.-(l) Proceedings for 
. an offence under this Act may, if the prosecutor 80 desires, be taken in 
th~ place where the person charged resides or carries on business. 

(2) In llny procewings for an offence under this Act it shall be no 
defence to alleg'e that a sample having been taken for analysis only there 
was no prejudice to the purchaser. 
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(3) A prosecution for an offence under this Act may, subject to the 
provisions of this Act as to the consent of the Government be instituted 
by the person aggrieved and in any case where a sample has been taken 
by an inspector on behalf of Government may be instituted. 

20. ~videnc6 of certificate of analysis.-(l) Where a sample, which 
has been taken in the prescribed manner by an inspector or official sampler, 
and has been divided into parts and marked, sealed and fastened up as 
hereinbefore mentioned, has been analysed, the agricultural analyst's 
certificate shall at the hearing of any civil or criminal proceedings with 
respect to the article sampled be sufficient evidence of the facts therein 

stated, unless the defendant or person charged requires that the pel'son who 
made the analysis be called as a witness, or that the sample be further 
analysed by the Chemical Examiner to the Government of Madras. 

(2) In any legal proceedings the production of a certificate by the 
Chemical Examiner to the Government of Madras shall be sufficient evidence 
~f the facts stated therein unless either party to the proceedings requires 
that the person who made the analysis be called as a witness. 

General. 

21. Rules.-(l) The Government may make rules for prescribing any­
thing which under this Act is required or authorised to be prescribed, and 
generally for carrying this Act into operation; 'and in particular such 
regulations may provide-

(a) for varying a'ny of the schedules to this Act; 
(b) for prl'SCribing the manner in which articles required to be 

Dlflrkc..d under this Act are to be ,marked and the nature of 
such marks; 

(c) for prescribing the limits of variation for the purposes of this 
Act; 

(d) for prescribing the manner in which samples are to be taken 
and dealt with in cases where under this Act. they are taken 
in the prescribed mflnneT ; 

(e) as to the method in which analysis for determining the per­
centages of paiI'ticular substances are to be made ; 

(fj as to the qualifications to be possessed by agricultural analysts 
and deputy agricultural analysts and as to the form of certi­
ficates of analysis given by them; 

and where any schedule is varied by rules s.o made, this Act shall have 
effect as if the schedule as so varied were substituted for the schedule­
contained in this Act. 

(2) For the purpose of assisting and advising them with respect to the 
making of rules under this Act. the Government shall, after consultation 
with such parties as appear to them to represent the interests concerned, 
jointly appoint an advisory committee .. 

22. Exemption for certain sales.-This Act shall not apply to the sale 
of an article used as a fE.'rtiliser of the soil where the sale is in exercise 
of a statutory power to enforce a rig'ht or to satisfy a claim or lien, or 
.where the sflle is made by an official receiver or assignee or any other 
officer appointed by a court of competent jurisdiction to satisfy a writ of 



101 

execution, pr warrant or decree of any court, or a distress for rent or 
warrant of distress. 

23. Meaning 0/ certain express101ls.-Where for the purposes of this 
Act the expressions" percentage of soluble phosphates" and" percentage 
of insoluble phosphates", 'are used in statements of equivalents, they shall 
be taken to mean re&pectively the percentage of tribasic phosphat" of lines 
which has been and that which has not been rendered soluble in water. 

24. Interpretation.-(l) In this Act, unless the context otherwise 
requires :-

The expression " purchaser " includes any person other than & 

carrying agent acting on behalf of a purchaser: 
The expression" inspector" includes an inspector appointed by the 

Government : 
The expression "Chemical Examiner to the Government of 

Madras" means the 'head of the department of the Chemical 
Examiner to .the Government of Madras. 

(2) An article consigned to a purchaser shall not for the purposes of 
this Act be deemed to be delivered to him until it arrives at the place to 
which it is consigned whether the consignment is by direction of the seller 
or the purchaser. . 

(3) Where an article is delivered to a purchaser in two or more con­
signments, this Act shall apply to each consignment as though it were & 

separate article. 
(4) Where the method of analysis for determining the amount of any 

substance contained in an article is prescribed under this Act, any state­
ment in any statutory statement or (;ocument which by virtue of this Act 
takes effect as a warranty and any mark on an article or entry in a register 
under this Act stating or indicating the amount of such substance shall be 
taken to be a statement of the amount of the substance as determined by 
analysis in accordance with the method so prescribed. 

(5) Particulars as to the nature. substance, or quality of an article 
marked or indicated by a ma-:-k or entered in a relrister shall not for the 
purposes of this Act be deemed to be false to the prejudice of the purchaser 
if the mis-statement as 'respects any ingredient does 'not exceed the limits 
of variation (if any) prescribed under this Act in relation thereto. 

SCHEDULES. 

FIRST SCHEDULE. 

ARTICLES TO WHICH ALL THE PROVISIONS OF THE ACT ARE APPLICABLE. 

Article. 

Easic slag 

PART I. 
Fertilisers. 

Particulars fo be contained in 
Statutory Statement. 

Amount of phosphoric acid-total and 
that soluable in 2 per Ct'nt. citric 
acid. Percentage of the article 
that will pass through a sieve having 
one hundred meshes to the linear 
inch. 
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Article. 

Hllsic superphosphate 

Bone meal, or other product (excluding 
dissolved or vitriolised bone) obtained 
by grinding or otherwise treating 
bone, used for fertilising purposes. 

Calcium cyanamide 

Compound fertilisers, that is to say, 
mixtures of any article or of two or 
more articles mentioned in this part 
of this Schedule or in Part I of the 
Second Schedule with any other such 
article or articles ·or with any other 
substance. 

Dissolved or vitriolised bone 

Fish residues or other product obtained 
by drying and grinding or otherwise 
treating fish or fish waste, used for 
fertilising purposes. 

Guamo, including Peruvian and other 
raw guanos. 

Hl)ofs 

Hoofs and horns 

Horns 

l!:eat and bone residues, or any product 
Dot specifically mentioned elsewhl'l'e in 
this Part of this Schedule obtained by 
drying and grinding or otherwise 
treating bone, flesh, flesh fibre (includ­
ir..go whale meat) and other 'slaughter­
house residues, used for fertilising 
purposes. 

Nitrate of lime 

Nitratc of soda 

Oil seed fertilisers. including castor 
meal, mowl'lLh meal, rape meal, grOU!l(~­
JlUt meal, pungam meal, coronut meal 
or any residue which is obtained by· 
the removal of oil from seeds sold in' 
the form of a meal. 

Pllt.llssium salts used as fertilisers 

Particulars to b, contained in 
Statutory Statem.nt. 

Amollnt of phosphoric acid-total and 
soluable in 2 per cent. citric acid. 

Amounts of nitrogen and phosphoric 
acid respectively and amount that 
which. will pass through a prescribed 
sieve. 

Amount of nitrogen. Amount of 
dicyandiamide if in excess of 2 per 
cent. 

Amount of nitrogen, potash, soluble 
phosphoric acid and insoluble phos­
phoric acid respectively. 

Amount of nitrogen, solube phos­
phoric acid and insoluble phosphoric 
ac~d respectively. -

Amounts of nitrogen and phosphoric 
acid respectively. 

Amounts of nitrogen, phosphoric acid 
and potash respectively. 

Amount of nitrogen. 

Amount of nitrogen. 

Amount of nitrogen. 

Amounts of nitrogen and phosphoric 
acid respectively. 

Amount of nitrogen. 

Amount of nitrogen. 

Amount d nitrogen. 

Amount of potash. 

Raw phosphate or phosphate 
ground or unground. 

rock, Amount of phosphoric aicd. Amount 
that will pass through a prescribed 
sieve. 



EulphatE' of ammooia 

SulphatE' of ammonia (OE'utral) 

~ upupho;:phate 

CIlIt'ium hydratE'; slaked lime 

Chalk, ~round 

Dried b1,>oo for fE'rtilising pu!'pO$f'S 

Limf'Sl\lllE', ground 

l~ipitatE'd booe 
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Perfinahln •• b. C'O.,aiNd ... 
S,.,.torJ/ S,et-.... 

Amouot of ni~D ud amount oj 
f~ a('id. 

.\mount "f oit1'\'goen. 
Amount of lIOluhle phot>phorie aeid. 
Amount of t'alcium hydratE' ud 

f'quinlt·nt of t'alt'ium nidE'. 

Amount (If t'a)t'illw tamloate ud 
f'quinl"nt of t'aldum oxi,lt. 

Amount "f nit1'\~n. 

AlIl"unt of t'a)t'ium C'Ilrbo.mate and 
fquinlE'ot of eait'ium oxidE'. 
AUlOunt that will pass through a 
p~riW slo!'l'e. 

AW(lunt (If pho$phorie uid. 

Quid. limt', gTOUDd or othenrise Amllunt of t'a)('ium oDdt'. 

Th~ proyisions of this Sehl"tlnlt- wall al'l'l~' to any article dt'Stl'ibed 
th~iJ\ ond('r wlu.lewr nam~ it may be- sold or otrt"1'\'J f':.'r snl~. RI1I1 Dllt-
1I'ithstand.in~ that it ('OlltllillS a sullstaul't' not J\l"lltillnl"ti in this Part of 
this Scht"d.ul~. 

Amounts are to be stated as pt"rt'f'ntages of tht" wt"ight of the article. 

Nitrogt'n is to be stated in terms of nitrogt'n. 

Ph(~phoril' arid is to be statM in terms of phosphorir Anh"l',lride 
P.O,). 

Caldom l'ubonate is to be stated in terms of l'alcinm l'a,bonate 
(C .. CO, ). 

Caldum h"l'drate is to be stated in tt"rms of l'all'inm hydrate 
[Ca (IIO! »). 
Caldum oxide- is to be statt'd in te-rms of l'alcium oxide (CaO). 

Potash is to be statt'd in terms of Potassium oxide (K I 0). 

~ add is to be statl"tl in tenns rf Sulphuric acid (II. SO. ). 

SECO!l.1) SCIIEDLLE. 

D£F~lTtON I"PLID> o.~ TIIE 8.u.E or ABnC'LES n"DEIt CER'rUN Xun:s. 
PA.RT II. 

Ftrh7iMrs. 

x •• # •• 11,.. .. Jiid Artkl# 101d. l.plW D,,..ltWt .. 

Rasie sl.~ A by-I'rodut't. t'OIltainintr rho$pho1"lJ!l. 
obtainNl in tM manura('hu"f' ot "tf'l'l 
and to whit'h DO ad,filion has ~Jl 
",_off' at tho!' tinl4' of "'ninl! or after 
it has lt-ft the fumll('('. . 



Name tIfIder which Article Bold. 

Basic superphosphate 

Bone meal 

Calcium cyanamide 

C&lcium hydrate; slaked lime 

Castor meal 

Cbalk, ground 

Coconut meal 

Compound fertilis~rs 

Dissolved or vitriolised bone 

Dried blood manure 

i'lSh guanli; fish manure 

Groundnut meal 

Hoofs 

Hoofs and horns 

Horns 

Limestone, ground 

104 

Implied Definition. 

A non-acid phosphate produced by 
mixing lime with superphosphate of 
lime and to which no other matter 
has been added. 

Commercially pure bone, raw or 
degreased, which has been ground or 
crushed. 

Commercial calcium cyanamide. 

Commerical hydrate of lime. 

'rhe residue obtained bv the removal 
of oil from commerciaily pure castor 
seed, and which has been ground. 

The product obtained by grinding 
cretaceous limestone, to which no 
other matter has been added. 

The residue which is obtained by the 
removal of oil from commercially 
pure coconut kernel. 

Mixtures of any article or of tWo or 
more articles mentioned in the First 
Schedule with any other such article 
or articles or with any other sub­
stance. 

Commercially pure bone which has 
been treated witll sulphuric acid. 

Blood which has been dried, to which 
no other matter lias been added. 

A product obtined by driying and 
grinding or otherwise treating fish 
or fish wast~ to which no other 
matter has been added. 

The residue whieh is obtained by the 
removal of oil from eommercially 
pure groundnut seed and which has 
been ground. 

The product obtained by crushing or 
grinding hoof, to which no other 
matter has been added. 

A minur!' of hoof and horn, crushed 
or ground, to whieh no other matter 
has heen added. 

The product obtained by crushillJ\' or 
. grindin~ horn. to wh;('h no other 

matter has been added. 

The product obtained by ,mnding 
sedimentarY roek consistin"" l::!rO"eh­
of earbonate of lime, to ;"hich" no 
other matter has been added. 



N am. tlfldBr which .Artie,. .old. 1"'1'"'4 D.fiH'to .. 

Meat and bone manure; meat meal; 
carcase meal. 

The product or drying and grinding or 
otherwise treating bone, flesh, flesh 
fibre (including whale meat) and 
other slaughter-house residues, to 
which no other matter baa beell 
added. 

llowrah meal 

Muriate of potash 

Nitrate of lime 

Nitrate of soda 

Precipitated bope 

Pun~m meal 

Quicklime, ground or otherwise 
Rllpe meal 

Raw guano 

Raw phosphate or phosphate 
ground or otherwise: 

The residue which is obtained by the 
removal of oil from commercially 
pure mowrah seed. 

Potassium ('hloride for fertilising 
purposes. 

Calcium nitrate for fertilising pur­
poses • 

. 'Sodium nitrate for fertilising pur­
poses. 

An insoluble calcium phosphate pre­
pared by treating commercially pure 
bone with acid, and precipitation of 
phosphate from the Boluti.on. 

The residue which is obtained by the 
removal of oil from commercially 
pure pun gam seed and which has 
been ground. 

Commercial calcium oxide. 
The rt'sidue which ill obtained by the 

removal of oil from commercially 
pure rape st'ed, and which has been 
/!'round. 

The exerement and remains of birds, 
containing both nitrogen and pho!\­
phorus, prepared for use by scret'n­
ing where nt'eeS!lal';\', but to whi('h 
no addition has been made. 

rock, 'l'he !lubstance obtained from mineral 
ealcium phosphate depO!lits, to 
whil'h no other matter hal! bpen 
added. 

Steamed bone flour; steamed bone meal. . CommercialIy purp bone from wh:ch 
nitrogen ha.q been removed by steam. 

Sulphate of ammonia Ammoniium sulphate for fertilising 
purposes. 

Sulphate of ammonia (neutral) Ammonium sulphate for fertilising 
purposes, containing not more thaD 
0.025 ppr cent. of free acid in terms 
of sulphuric acid. 

Sulphate of potash Potassium sulphate for fertilising 

Superphosphate 

purpost's. 

A mineral substance containing I40luble 
phosphate of lime. 
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LETTER FROM DR. J. SEN, M.A., PH.D., PLANT BIOLOGICAL CHEMIST, PUSA. 
(BIHAR), No. 5111-P.RC. OF 1930, DATED THE 3RD JANUARY 1931. 

With reference to your letter No. 2439-Agri., dated 18th November 
1930, I have the honour to state that I cannot furnish any direct evidence 
on the necessity for an All-India Fertilizers Act, except the instance of a 
dispute about the composition of a fertilizer between the Department o! 
Agriculture in Madras and a firm of manure manufactures in connection 
with which a sample of manure was sent to our laboratory in 1925. 

LETTER FROM MR. D. MILNE, RSc. (AGRI.), C.I.E., I.A.S., DlRECTOR OF 
AGRICULTURE, PUNJAB, No. 350, DATED THE 7TH JANUARY 1931. 

With reference to your letter No. 2439-Agri., dated 18th November 
1930, I have the honour to say that artificial manures are used to a very 
limited extellt yet in the Punjab and these are generally in the hands of 
agents of reliable' firms. By far the greatest portion of these manures 
consist of Nitrate of Soda and Sulphate of Ammonia. 

No cam plaints of adulteration have come to me, but as few zamindars 
haw probably had their artificial manures analysed it is possible to have 
R 1!l)od deal of adulteration going on without detection . 

. ~ representative of an important firm of artificial manures has stolted 
that. in Madras a firm is preparing ma!].ures by mixing cane trash and 
other vegetable matter with SUlphate of ammonia and if this is so, a 
Fertilizers Act is clearly desirable to ensure that cultivators are getting 
value for their money. When farmers are driven to greater intensities of 
copying, artificial manures will be used in far greater quantity, and it 
seeIns to me that it will be much easier to introduce the Act suggested above 
now, than it will be when many vested interests which will oppose it have 
been established. I therefore think that the practicability of introducing 
a Fertilizers Act in India should be explored as early as possible. 

LETTER FROM M. CARBERY, ESQ., D.S.O., M.C., M.A., B.Sc., AGRICULTURAL 
CHEMISTS, TO THE GOVERNMENT OF BENGAL, No. 3200-C.16, DATED THE 

5TH JANUARY 1931. 

With reference to attached letter No. 2439-Agri., dated 18th November 
1930, from the Secretary, Imperial Council of Agricultural Research,.1 
have the honour to state that on the whole we as a department are In 
favour ()f a Fertilizers Act to prevent adulteration. Both in the case of 
bone meal and castor cake a number of samples adulterated with sand 
have been received ; in one such, bone "meal was mund to contain as high 
as 26 I'e!" r.ent. sand. 

In the interests of the cultivators therefore such an Act as above would 
seem very advisable. 

I would therefore ask you to forward this to the Secretary, Imperial 
Research Council, if'possible before 15th January 1931, as the view of the 
officers of the department, but not the considered decision of Govern­
ment. 
192ICAR 
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LETTE& FROM DR. S. B. SINGHolI.Sc., PH.D. (CANTAB.), AssISTANT DEPun 
DIRECTOB 01' AGRICULTL"RE, MEERUT, No. 1731, DATED THE 17TH MABeH 

1931. 

With reference to your letter No. 2439-Agri., dated 18th November 
1930, I have the honour to inform you that I have not come; acr088 any eases 
of adulteration of artificial fertilizers. The consumers generally purchase 
it clirect from the agents of different big and reliable firms under guarantee 
and there is very little chance of adulteration. I shall make further 
enquiries during my tour in the United Provinces commencing from lst 
April 1931 in connection with the Manurial enquiry and if any ~ase of 
adulteration comes to my notice, I shall communicate it to you. I thInk the 
cases of adulteration are not frequent enough to need any Il'giBlation at 
present. 

l.IETTEB FROM l\I&. P. H. CARPENTER, CHIEF' SCIENTIFIC· OrncEB. INDlAN 
TEA ASSOCIATION, ASSAM, No. 1191j31-C.S.O., DATED THE 29TH APIUL 
1931. 

Reference your letter No. 845-Agri., dated the 20th instant. 

If the Fertilisers Act is ml'ant for the purpose of rl'stricting the 
importation of cheap manures into this country then I am dl'tinitely 
opposed to it, until such time as India can produce equally efficient 
manures at the same price. In regard to tea it is only possible to adopt 
the manuring schemes that are being used at the present time if manures 
can be bought cheaply and the only manures that are sufficil'ntly chl'aply 
obtainable are generally the imported ones. Indigcnous fertilisers are 
too I'xpl"nsive to be economically f'mpJoYf'd. This is a gf'nf'ral statement 
and might require moditication in rf'gard to specific manner from time to 
time but it is tme as a general statement. 

The tea crop is perhaps in a somewhat difff'rent situation to other 
agricultural crops as it is more highly organised. At the present time 
there are in use a certain set of rules accepted by Tea Companies and 
Manures suppliers. This serves as a basis of arbitration in ease of dis­
pute. 

There" are many difficulties in regard to the mattf'r such as for instanee 
when and how to draw the samples of manure. Manure that has been 
despatc~ed from the sellers works and that has to undergo long transport 
can obVlo~sly not b~ sampled at its destination for the purpose of holding 
the suppher rf'spoDSlble for any deficiencv. lJntil considerable details have 
bf'l"n l!ut !?rward an~ thoro~lghly I'xamiiIf'd in regard to the practicability 

of a ~ erhhset;l. Art lD df'ahng with. manures suppliell to ryots I do not 
ff'~l lD a posItion to support th~ mtroduction of such an Act. It is 
certainly desirabJ.f' that when anyone buys some fertiliser that it should 
be up to a e(·rta~o st'lodard an.l thllt the priCI' sb(lulcl be basctl.on f'ucb 
a stl>ndard. It IS however difficult to know how the" rvot will have the 
opportunity of vettin!!' !;amnlp!\ ppaiysed and whethf>l' hf' wooltl be ;n a 
position to pay for sucb analyses. 



108 

Note on the Promulgation 0/ an AU-India Fertilisers Act. 

By. 

Rao Bahadur B. VISWA NATH, 

Government Agricultural Chemist, 

Agn'cultural Research II/stitute, C'oilllbatore. 

The Agricultural Departments in lih;ia ill'" educating the ryot on the 
necessity for and use of fertilisl'rs. C(lIl~equE'ntl~· thE' nsE' of manurE'S and 
fertilisers is steadily expauding. With the demanu for manures and 
fertilisers, their varieties, the number (If dealers both big and small, are 
also on the increase. In the absence of any IE'gislation to control the sale 
of manures and fertilisers, the ryot is often victimised by unscrupulous 
dealers. 

I know insta-Dces of adulteration, wrong description and misleading 
names for fertilisers, which were brought to my notice either ',by educated 
landlords, or by departmental officers or by manure firms themselves in the 
course of their transactions with similar firm or firms. For instance, I had 
occasion to eiamine a so-called sample of " Basic Bone Superphosphate" 
which analysed like the genuine stuff but was -not in reality" Basic BOne 
Superphosphate ". 

In another instance a mixture of bone-meal and ground rock phosphate 
was passed off tis genuine bone-meal. 

On anotller occasion consignmE"nts of fish guano were found to be not 
of real fish guano but a mixture made up of other substances and closely 
conforming to the analysis of fish guano. 

Instances are not wanting in which manure mixtures which are either 
general or claimed to be specific in their action either falling below their 
guarantees or not containing t11e ingredients they are said to contain. 

Certain manure sellers had the audacity to declare a certain manure 
to contain 70 per cent. of organic matter and high percentage of plant food 
constituents. On examination this substance contained no organic matter 
and did not come np to the g'llarl1ntee in regard to other constituents. 

Yet anothcr instancE' in wllich tll(' ('ultivator is victimised is the 
advertising of manures under fancy namE'S with undeserving claims. A 
manure by name Electric mauure WI1S widely advertised sometime ago. 
The sellers made sncll extraordinar:r elaims that would tempt even the most 
cautious buyer. I caught Iwld of a smnple and on f'xllluination found it a 
fraud. The stuff contained finE'I~' powdered organic debris mixed probably 
with brewE'ry waste and was innocent of pl:mt food-constituents. 

The dealers WE'rE' mostly petty upstarts in fE'rtiliser business, but the 
substances they dealt in were all manufactured in England, Australia, 
G('rmallY a-nd other countries outside India. 

Al!ain, manures and fertilisers are ofi'erE'd under such names as Radio­
ph os, Hoofafas, L('nnophos, and Nil'iphos whilE' thE're are many specific 
mixhu('s for crops, such as Padd~' mixture. Sngarc.ane mixture. Tobacco 
mixture. Th('se art', in my oninion, misleadin!! and puzzling E'v('n to one 
8cquaint('d with fertilisers. The cultivator and even the officers of the 
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Agricultural Departments have no knowledge of their composition until 
sometime after they are introduced and in the meantime man)" buyer. 
would have burnt their fingers in the transaction and view with suspicion 
even manures 81nd fertilisers of good quality. 

It appears to me that there is a case for legislation tD control the sale 
of fertilisers. 

To begin with, legislation may be on the model of the British Fertiliser 
Act. 

The wholesale imitation of the British Fertiliser Act may not be suit­
able. While we can safely retain the sections dealing with penalties, 
specifications, methods of analysis and limits of error, considerable modifi­
cation may be necessary 1n regard to the scope and extent of the Bill in 
India. 

In India, imported manures are practically synonymous with artificial 
fertilisers. J.'he case of indigenous manures like oil cakes, fish manure and 
bone meal require careful consideration. , 

It must be decided whether the Act should apply-
(1) to all manures or limited to artificial manures, • 
(2) to all dealers in manures ori·n substances having· manurial 

value or only to dealers with certain specified business dimen­
sions. 

It is desirable to include all manures within the scope of the Act but 
in the case of manures like fish manure, oil cakes, etc., care should be taken 
to see that people like oil mongers and fishermen are excluded. This may 
be done by registering or licens1ng manufacturers of ()r dealers in fertiliser. 
and to restrict the application of the Act only to suCh dealers or manuf/lCoo 
turers. Then all substances sold as manures or fertilisers, whether 
indigenous or imported may be brought within the scope of the Act and a 
warranty of analysis insisted upon. 

LETTER FROM DR. P. E. LANDER, M.A., D.Se., I.A.S., AORICULTURAL 
CHEMIST T() GOVERNMENT, PUNJAB, LYALLPUR, No. 552131i-147, DA'l"ED 
THE 4TH MAY 1931. ' 

I have the honour to acknowledge your No. 845-Agri., dated 20th April 
1931, aond have read the paragraph in question. 

I have recently started some work on bone meal and the difficulty I 
have experienced in getting bone meal of a satisfactory degree of fineness, 
and being able to obtain subsequent trials of identical grade is in :my 
opinion definite evidence that for this particular manure definite specifica­
tions as to quality are required and a control exercised such as could only 
be done under a Fertilizers Act which lays down definite standard~ of 
analysis. . 

I am not in a position to offer detailed remarks on other manures. 
India·n Chemical Industrieil is the main firm dealing with manures in 

India, and I understand that they do conform to certain standards in their 
supplies, although these are regulated by their business requirements and 
not by an, Act. 

In purchasing manures from other sources, no-one h8.'8 any guaraontee 
of quality, and in my opinion all manUres sold in India should be required 
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to conform to certain specifications as laid down by an All-IndIa 
Fertilizers Act. 

LETTER FROM RAO SAHm B. P. VAGHOLKAR, L.AG., DEPUTY Dm.ECTOB OJ' 
AGRICULTURE, S. C. D., POONA, AND RAO BAHADUB D. L. SABASBA­
BUDDHE, M.Sc., M.AG., AGRICULTURAL CHEMIST TO GOv:ERNMENT OF 
BOMBAY', COLLEGE OF AGRICULTURiE, POONA, No. 175154 OF 1931, DATED 
THE 4TH MAY 1931. 
With reference to your letter No. 845-Agri., dated 20th April 1931, 

we have the honour to state that we are of opinion that there is nO 
necessity at present of an " All-India Fertilisers Act ". 

LE1'Tl!:I{ FRO1\{ :MIt. A. McKERRAL, M.A., B.So., I.A.S., DIRECTOR OF.AORI0UL­
TUBE, BURMA, No. 300111-A.-10, PT. III, DATED THE 5TH MAY 1931. 
With reference to the correspondence ending with your letter No. 850-

Agri., dated the 20th April 1931, I have the honour to state that up to 
present time the consumption of fertilisers in this province has been 
very small and has been practically limited to the quantity used in experi­
mental and demonstration work. Nevertheless, the experiments conducted 
by the Agricultural Department in Burma have clearly shown that if prices 
of agricultural produce had remained constant, there would have been a 
very considerable demand for fertilisers in the near future. Even at 
present prices there is evidence to show that fertilisers of certain kinds 
can be made to pay. It is also very likely that in the near future, there 
will be an adaptation of prices in general and prices of fertilisers 'Will fall 
with prices of the agricultural produce. 

2. I have no doubt in my own mind that a Fertilisers Act will be 
necessary in the near future and I consider that the present is the proper 
time to prepare a draft of this legislation. I recommend therefore that the 
matter be taken up by the expert officers of the Imperial Council of Agricul­
tural Research. The Act should provide for inspection and sampling by 
officers of the Agricultural Department who should be .notified as inspectors. 
The Agricultural Chemists should be notified as examiners. I think that 
the Act should be comparatively easy to enforce .even with the existing 
staff of the Agricultural Department or with slight additions to the 
chemical side of the staff. 

ANNEXURE II. 

ProceecUngs of the second meeting of the Fertilizers Committee of the 
Imperia.l Council of Agriculf1tral Research, held at New Delhi, on 
Wednesday, the 2Rth February 19.'14 . 

• • • • • • • 
3. Question of the need for an .All-India Fertilisers ~\.ct (Subject 

No.5 of the Agenda.). 

Mr. Burt i'ntroduced the subject.. In doing so he explained that the 
Fertilisers Committee had considered the question at its first meeting held 
in June 1930 and was provisionally of t.he opinion that an All-India Act 
was generally desirable, but recommended that before the next meeting of 
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the Committee when the question would be further considered, the 
representatives of the various provinces should examine the necessity for 
an All-India Act. The members of the Committee were accordingly 
requested to examine the question in detail and to forward any 
definite e\;dence which they might have of the need for an 
All-India Fertilist>rs Act. Mr. Burt went on to say that from 
the replies received from the members of the Committee it appeared 
that the case for a Fertilisers Act was no stronger now than when the 
J:oyal Commission on Agriculture in India reported. TIe then referred 
to the view of the Royal Commission on Agriculture that the practice of 
adulteration did not at present exist on such a scale a8 to necessitate an 
..l!!-lndia Act. At the same time he pointed out that premature legist .. 
tion was fraught with some danger as the sale of manures was insufficient­
ly org(;n.l~ed at present and there were not enough retailers. In these 
circumstances if the liabilities of a shopkeeper who sold manures, were 
increased by the passi'ng of a Fertiliser Act, this might have the f'ffect of 
di~c.()uraging him from stocking and retailing such manures us (lil cakes, 
ground bones, etc., at village centres. On the whole, thert'fore, the 
}Josition appeared to be that there was no strong public opinion in favour 
of, or any urgent need for an All-India Fertilisers Act. What aeemt'd to 
be required at. the present stage was to teach those ryots whu bought 
artificial manures to demand a certificate of composition of the manure. 
The 'Chairman enquired as to what had happened to the Madras Fertilisel'll 
Bill which it was proposed to introduce sometime ago and he was informed 

, that it had been dropped. Mr. Ramdas Pantulu said that personally he 
was still in favour of an Act with a view to have some measure of control 
over dishonest dealers in manures. Mr. Stewart said that from the point 
of view of the Punjab he did not C.()nsider the proposed legislation desir­
able because the RIlle of artificial manures in that province was small. Dr. 
Singh also said that as far as he knew there was no adulteration in the 
United Provinces and that legislation of the kind _8U!!gf'stf'd was not 
required. Rao Bahadur Viswanath said that while he did not press for 
an All-India Fertilisers Act he thought it desirable that some measures 
should be provided for punishing deliberate adultt'ration of fertilisers. In 
his opinion, it would meet the uet'els of the case if a simple measure were 
enacted making it compulsory to giye the analysis of a particular manure 
on the outside of the container. Rao Bahadur Ananda Rao said that 
though tht're were not many cases of adulteration it would be useful to 
require the analysis to be put on the container. Rao Bahadur Sahasra­
buddhe thought that since 1930 when the Committee first made ita pro­
visional recommendation matters had improved to a certain extent. He 
would not favour any action beyond requiring analysis being shown on 
the outside of the C.()ntainers. l\Ir. Carpenter was of the view that there 
were adYanta~es in having an Act but he anticipated very great difficulties 
in administering it from the point of view of cultivators. For instance, 
if were made compulsory to state the composition of the fertilisers on the 
containers how would it be possible for a cultivator purchasing that 
fertiliser to be sure that the article was really what it claimed to be. In 
this connection he referred to clause 3 of the Madras Fertilisers Bill to 
which reference has been made above, and said that it would be impossible 
for a cultivator to have a sample of the article analysed by an official 
analyst and take the further action necessary after receiving a cl'rtifieate 
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of the I'E'sults of his analysis. The Chairman thought that Agricultural 
IHpartm('nts might take up this work but then it would increase their 
work very considerably. On the whole, however, Mr. Carpenter was of 
the opinion that the suggestion r('garding the showing of the composition 
of the fertilisers was good. Rao Bahadur Sahasrabuddhe stated that the 
whole thing would depend on how samples were taken and poiuted Clut 
that it is far from easy to take samples which are fairly representative of 
the whole bulk. Rao Bahadur Viswanath said that there would be n l 

great difficulty in regard to havinl! the samples analysed and said that 
th(' Vnited Planters' Association of South India would be able to make 
valuable suggestions. He favoured II simple law making it compulsory 
to exhibit composition on the containers with provision for light punish­
ment for non-observance of rules. Mr. Ramadas Pantulu said that such 
a law would be welcomed in Madras. Mr. Burt would favour the law if 
it 'Were feasible but he pointed out that there were difficulties in regard 
to t J.t. lnhpl) ill!! of organic manures. The Chairman ~aid that the 
important point to consider was whether such an Act would be acceptable 
to public opinion in India as a whole. It was pointed out that the Act 
might be an enabling one within the power of each Provincial GovErnment 
to introduce if and when it was considered necessary. In the end it was 
agreed that the matter should be put before the next meeting of the 
Advisory Board with the members of the Committee expressed at the 
meeting. 1I1eanwhile the members from each province should go into the 
practicability of a law insisting on lables stating the composition of the 
manure and the desirability of prohibiting ready' made mixtures of un­
stated composition. It. was decided that members should send their 
replies to the Secretariat of the Council which would then place them 
before the Advisory Board at its next meeting. It was also considered 
that the opinions of fertilisers manufacturers, should, as far as possible, 
~.c obtained and laid before the Board. 

ANNEXURE III. 
COpy OP' LETTER FROM DmECTOR OF AGRICUJ.TURE, BIHAR AND ORIssA, 

No. 387-A.T. 11-78-33124-34, DATED RANCID, THE 6TH JULY 1934:. 
With reference to your letter No. F. 1134:-Agri., datcd the 30th Jlme, 

1934:, I have the honour to say that I do not think the proposed legislation is 
feasible. In any case it would be of little help to the general cultivator in 
this province owing to illiteracy and very few if any would care to take the 
trouble of having a particular manure of doubtful composition analysed 
and then a recourse to law courts. There would also be considerable diffi­
culties in lahelling organic manures. This would be particularly im­
practical in the case of oil cakes produced by village oilmen and marketed 
through local dealers. 

COpy OF LETTER FROM AGRICULTURAL CHEMIST TO GOVERNMENT, AGRIcuu. 
TURAl. ('OJ,LEGE, l"OONA, No. I. 75-524: OF 1934:, DATED P()(.NA, 'lrll JULY 
1934:. 
With reference to your memorandum No. F. 1134-Agri., dated 30th 

June 1934:, I have the honour to say as follows :-
There is at present no necessity of an all-Aldia Fertilisers' Act hut it 

any Act is passed at all it should be to compel dealers in fertilisers and 
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fertiliser mixtures to give clearly on the container the composition of. the 
fertiliser and a.lBo mention the ingredients of the mixtures. I have con­
sidered the whole question very carefully and have consulted others and 81 
a result have expressed the opinion given above. 

COPY OF MEMORANDUJrl FROM: DIRECTOR OF AGlUCULTUBI!l, C. P., No. 2807, 
DA'l'ED THE 11TH JULY 1934. 

I enclose herewith a copy of the opinion recorded by the Agricultural 
Chemist to Government, Central Provinces,. Nagpur. I agree to the sug­
gestions made by him. 

2. The passing of an Act of the nature in any Province will have the 
effect of making it apply in all Provinces, as it is unlikely that big firms 
like Imperial Chemical Industries would go to the trouble of fixing labels 
for say one Province only where the Act applies, when it would be as eaq 
to supply all their consignments with the necessary information. 

COPY OF U.-O. FROM: THE AolUCUlIl'UBAL CHEMIST, C. P., NAGPUB, TO THlr 

DmEc'foR OF AGRICULTURE, C. P., NAGPUR, No. 16, DATED TIlE 6TH 

JULY 1934. 

In the Central Provinces the sale of fertilisers and concentrated 
organic manures cannot be said to be in any W1ly what one should desire. 
Generally spE'aking, fertilisers and manures are sold by accredited agents 
of firms of e.'itablished reputation. Occasionally one however meets with 
instances of quacks dealing with some special fertilisers which they advocate 
for particular crops. One such case was met with last year. A sam!>l!' of 
fertiliser mixture for cotton advertised by Deshmukh and Co. of Warud, 
District Amraoti, was forwarded to me by the Deputy Director of Agricul­
ture,Western Circle, Amraoti, for analysis. It was surprising to see that 
the so-called fertiliser contained principally about 16 per cent. moisture, 51 
per cent. sand, 7 per cent. sodium chloride, 15 per cent. acid soluble material 
and practically no trac~s of the fertilising constituents viz., Nitrogen, phos­
phoric acid or potash in any form whatsoever. 

It however seems to me that such cases of deliberate cheating are but 
rare and for which, for the present, any drastic legislation would appear 
unnecessary in so far as our Province is concerned. I am of the opinion 
that instead of an all India legislation, each Provincial Government may if 
found necessary introduce some simple fona of legislation which would 
make it compulsory for dealers to show the composition of the various 
fertilisers and manures they deal in, and whieh would provide for the imposi­
tion of small fIDE'S on those who fail to comply with the lau. 'Vith regard 
to the question of introducing such legislative measure in our Province I 
would suggest that opinions of the Deputy Directors of Agriculture may 'be 
invited and it may be ascert.ned from them if they COme across frequently 
with cases of deliberate cheating in the sale of fertilisers and manures. 
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COpy OF A LETTER FROM MEsSRS THE CAWNPORE CHEMICAL WORKS, LTD., 
ANWARGANJ, CAWNPORE, DATED THE 13TH JULY 1934. 

We are in receipt of your letter No. F. 1!34-Agri., dated the 30th June 
1934, together with the proceedings of the 2nd meeting of the Fertilizers 
committee. 

We are in full agreement with the objects of the Act. 

COpy OF A LETTER FROM DE,pUTY DffiECTOR OF AGRICULTURE, NORTH-EASTERN 
CIRCLE, GORAKHPUR, No. 331IVII-46-A. (32), DA'l'EI> THE 14TH JULY 
1934. 

With reference to your Memorandum No. F. 1134-Agri., dated 30th 
June 1934, I have the honour to say that at present I am in favour of labels 
of composition only on costly artificial manures and mixtures. The prices 
of Oil cakes and bone manures are sure to rise considerably if a costly con­
tainer is intlisted on ; only a certificate indicating the manllrial composi­
tion would serve the purpose in the case of such manures. 

So far no cases of adulteration have come tQ. my notice and a very 
simple legislation, if any, appears necessary. 

COpy OF A LETTER FROM THE GOVERNMENT AGRICUTURAL CHEMIST, LAWLEY 
ROAD, I'. 0., COIMBATORE, No. 479-GL.134, DATE!) i'HE 17TH JULY 1934. 

Reference :-Your memorandum No. F. 1134-Agri., dated Simla, the 30th 
June 1934. -

With reference to the above, I have the honour to offer the following 
remarks :- -

In discussing the desirability of enacting a simple law, in place of the 
full Fertiliser Act, it should be considered whether the Act should apply 
,to all manures and to all dealers. There will be no difficulty with estab­
lished and l'eputed manure firms. It is from the fraudulent practices'of 
petty intermediate dealers that the ryot requires legal protection. There 
are the classes of people like fishermen and oil-mongers and productll like 
fish lIlClnnrefl lind oil cakes. If these are to come within the scope nf the 
law, the mncbin(~ry for the working of the law will have to be very large 
and even then, thE-I'e is the likelihood of considerable harm and mischief 
in th(, fJlfol'CelUEllt of the law. It will, therefore, be necei"ary, to exclude 
the classes of people mentioned above. It seems to me that the best plan 
would be to define a dealer in fertilisers and to make licensing or reg-illtra­
tion compulsory for carrying on business in the manufacture and sale 
of fertilisers. 'fhen, all substances sold as fertilisers or manures whether 
indigenous or imported, may be brought within the scope of the con­
templated law. 

I am of the opinion that the sale of such manure mixtures as ' Paddy 
mixture', 'Potato mixture " 'Wheat mixture', 'Sugarcane mixture' 
should '!lot be countenanced. The ryot has to pay in addition to nitrogen, 
phusphoric acid and potash, for the inert and even objectionable filler 
material such as sand, saw dust, leaf powder, ashes, and a host of other 
materials. It is not fair that the ignorant ryot should be asked to pay for 
this. It is One thing to make up mixed manures t() order and supply and 



U5 

another thin'" fu sell ready made specifi~ mixtur('s of unknown composition 
for particul:r crops. So far as I am aware, the sale of su.ch ready ~a~e 
mixtures, is not in vogue in other countries and I am convlDced that It IS 
neither necessary nor desirable in this country. I would, therefore, '\\"el. 
(lo:'Ile any action which does away with the sale of ready made mixtures. 

An alternative measure calculated to regulate the sale of such mixtures 
is, that in addition to the usual guaranteed analysis stating the percentage. 
of Nitrogen, Phosphoric acid and Potash, the names of the ingredient. 
that make up the mixture be given. This is not an extravagant or un· 
reasonable demand, if it is remembered that in the case of patent medicines, 
the manufacturer is legally bound to disclose not only the names but also 
the quantities af the several ingredients contained in it. 

('OPT OB' A LETTER FROM THE DmECTOR OF AGRICULTURE, BURMA, RANGOUl'i, 
No. 539.C.11.A., DATED THE 19TH JULY 1934. 

With reference to your memorandum No. F. 1134.Agri. of the 30th 
June 1934, I have the honour to state that I am in agreement with the pro. 
posal that there should be a law insisting on labels stating the composition 
of the manure provided always that it is understood that the law would not 
ref(lr t(l Farm Yard or other organic manures in which C8S(! it would bo 
imJrossible for sellers to comply with the requirements of the Act. The 
law should be limited to cover what are usually known as artificial manure, 
or fel"tilisers produced in factories. I consider also that it i" desirable t() 
prohibit the sale of ready made mixtures of unstated composition. 

COpy OF A LETTER FROM THE OFFICIATING DmECTOR OB' AGRICmTl'HE, PUNJAB, 
No. 445192.330.11., DATED THE 26TH JULY 1934. 

In reply to your memorandum No. F. 1134.Agri., dated t.he 30th June 
1934, I have the honour to say that the necessity of an All. India Fertili7erl 
Act "emns dNiirablc but a closer examination of the case revea!s 10any diffi. 
culties which might render such an Act difficult to enforce and compliance 
with the terms of which might in many cases be impracticable. So far as 
the Punjab is concerned it seems, therefore, premature to consider the pro· 
poscd legislation as the sale and application of artificial manures in this 
province is very limited so far. It would, however, be an advantage.jf the 
:firms, which deal in these fertilizers, are required to put a sheet of analysis 
of the manure on each bag. 

A copy' .of Dr. Lander's opinion-Dr. Lander is a member of the 
Fertilizer's Committee-is enclosed. I agree with the observations made 
by him. 

COpy OB' A LETTER FROM THE AGRICULTURAL CHEMIST TO GOVERNMENT, 
PUNJAB, LYALLPUR, TO THE DmECTOR 01' AGRICULTURE, PUNJAB, 
No. 1141, DATED THE 21ST JULY 1934. 

I have the honour to reply to letter No. F. 1134.Agri., dated 30th June 
1934, from the Secreta;r. Impcrial Council of Agricultural Research, OQ 

the su1Jject of an All-India Fertilizers Act with objects as stated. 
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On the faot of it such an A('t sounds highly desirable, but a closer 
uamination reveaLt many difficulties which might rt'nder sueh an Act 
uitli('IIIt to enforce, and eomplianee with the terms of which might in many 
C8:1t.'S be illlpracticabil', 

In tht! first pIllce I may mention that. purl'haSl's of artificinl manures, 
prl'snmably the only Olll'S to whidl such an Act wouM be prnctieally appli­
cable, art' (or t'conomic rellSons lar~",'ly outside the ran~e of the "llSt 
nllljority of tht' l'lIltivators, who rl'ly lar~dy 011 IOl'al orgunic Ul/mun's, 

'Ve have, therefore, to consider the followiug thrl'e aspects of the 
aituatioll as regards: 

(a) Illlportl'ti artiticilils sold l'lliefly by Impt'rial Chemical Indus­
tries or kindrt'd firnlS, 

(b) Artifteials manufactured in tlu." country such as bone meal. 

(c) Ot her 1IIIUIlll'es such as oil st"t.'d l'akes, t'tc, 

«(J) Vnder prt'sent oonditions a custollll'r purchasing direl~t from, SIIY 

Impt'ria) Cht'lllical Industries can get a dt'finitiim of anlilytil'al content and 
ht'Dl'(' know the composition of the mlltt'rial ht' is buying, 

Tht're is nothing at present, howt'ver, to prevent retail shop kt't'pers 
adultt'rating such purchaS('s. and rt'selliug iu containt'rs oth('r thnn those 
in which tht' manures wt're supplit'd by Impt'rial Chemical Industries, 

An Aot such as that em'isaged, might t'nable all products sold by 
wholt'Slile firms such as Impt'rial Cht'micru Industrit's, to define tht'ir fel'­
tilizt'rs in tt'rms of analytical ('onft'nt, aud might also make it obligatory on 
I"l"tailt'rs to St'U such articles in tbt'ir original oontainers so as to obviate 
adultt'ration in the retail stages. 

One point su~l'Sts itst'lf. howeYf'r. "il .• that an analyUcal definition 
would mean nothing to an illiterate cultintor, but undt'r such an Aot he 
wouId bt' a8..<;ured that adulterat.i<ln had -not takt'n plnce, Pt'rhaps some 
simple formula ('ouId be w(ll'kt'd out for comml'rcial purpOSt'S sllOwing the 
amounts of tbe ft'rtiliz('r in a ~Yt'll wt'ight of the artificial sold in terms of 
a similar factor for Fllrm Yard l\Ianurt', For example a commt'rcilll snmple 
of supt'rphosphatt" would show the pho..<;phatt' cont.t'ut. aud stlltt' that it COD­
tains 'x' timt's thl' amount found in a similar wt'ig-ht of a\'t'rage Farm Yard 
Manul"f', 

(h) INdi!I""()"'~ ..t"t ... tiN.ll,~,-l ('olll'idt'r bone n\.t>al ht'l't', and au Act 
mi~l1t bt' u'<;l'ful in d.t'm8nding a Sp('l'ifil'llti()ll of ~radt' as relatt,a to the 
dt'::!~s of fiut'nt'ss, and phosphRtt" eontt'nt. The t"nroroemt'nt of the Act 
might be diffi('ult unless the trade Wl'rE' put on a propt'rly organised hasis. 

For t'xamplt' bone Dlt'al should hE' lnbt'llt'd iu ~radt's A, R, and C, 
according' to spt"oifit'd dt'grt't's of fint'ncss, stt'alllt'd or unstt'amt"d, eto, 

(c) I do not think that mUc.'h <'an be done ht'1'fI otht'r than to state the 
nature of the manure, Analrtic.'al ddinition would bt' impractic.'ablt" nnle'!! 
it were expresst"d in gt"llt"ral and not a bsolutt' tl'rm8. 
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. COpy ClJ' A LETTER FIWM DIRECTOR 01' AGRIOULTUBPl, TRIPLIOANE, lLwRAs, 
D. DIS. No. D. 1-975-34, DATED THE 24TH JULY 1934. 

Reference :-Your Memorandum No. F. 1134-Agri., dated 30th June 
1934. 

The analysis of manures consisting wholly or partly of chemical 
manures may be required to be stencilled on bags, the per cent. amounts 
of N. Poz 0" and Kzo also the amount of organic material, if any, being 
stated. Prescribed Agricultural Officers should have power to intipcct 
manur('s and send samples for analysis when doubts arise as to the com­
position of any compound fertilizer. To such an end legislation may be 
necessary and the Deputy Directors are generally agreeable to such control. 
The manure firms consulted differ and I enclose for your information 
copies of their letters. 

COpy OF LETTER FROM THE IMPERIAL CHEMICAL INDUSTRIES (INDIA), LTD., 
!lIADRAS, TQ THE DIRECTOR OF AGRICULTURE, MADRAS, DATED TilE 5TH 
JULY 1934. 
We thank you for your letter R.O.C.D.-1-975-34, dated the 3rd 

installt and haRten to assure you that we would welcome legislation hav­
ing for its object the prohibition of ready-made mixtures of unstatell com­
position and further a law insisting on the guaranteed analYliis being 
stenciJIed on the outside container. Such a measure will be a very valuable 
contrihution towards protecting the agriculturists from being exploited 
by un~crupulous persons. 

COpy OF LETl'ER FROM MESSRS. T. STANES & Co., COIMBATORE, TO TBB 
DIRECTOR OF AGRICULTURE, MADRAS, DATED THE 11TH JULY 1934. 
With reference to your letter R.O.C.D.-1-975-34 of the 3rd instant, 

we have the honour to inform you that we are not prepared t.o SUIJ)l()rt 
any.measure which insists that labels. should be placed on each bag of 
manure stating the composition, as it is not in our interests to let our 
eompctitors know the exact composition of our fertilisers for the various 
crops. 

If, however, a law similar to that now in use in England, nanlely, 
the Fertilisers and Feeding Stufi's Act, whereby the analysis of the con­
tents of the bag is shown on a label, is proposed, we are prepared to offer 
our full support, as we consider that this would be a protection to the 
ryot from fraud which latter is certainly practised by some of the smaU 
fudng concerns. Further more, it will offer a protection to bonafii18 
manure firms, who have made a practice of supplying satisfactory m.l1n'ue 
for aU crops in the past. 

It would be neoossary to insist that the final seller of the manure would 
be responsible for the analysis of the manure, for, if such a clause were 
not included, it is quite possible that Agents or Sub-Agents of fertiliser 
firms might deliberately adulterate a bag of manure before selling it to 
their constituents. 

We consider that the analysis should include the total Nitrogen, total 
Phos. Acid and total Potash. It may also be advisable to show in what 
form Phos. Acid is present, namely water soluble, citric soluble or in­
$olublp.. 
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COPT OF LETTER FROM THE PRESIDENOY, MANURE WORKS, LTD., M.\nRA!!. TO 
TUE DIRECTOR OF AGRICULTUE, MADRAS, DATED THE 10TH JULY 1934. 

Your letter R.O.C.D. 1-975-34. 

In reply to the above letter asking for our remarks on the propusal 
that a law should be passed insisting on labels being attached to manures 
stating the composition of the manure, we have the honour to point out 
that Ruch a practice has never been in force in the British Isle.,; and we 
see no reason for its institution in this country. 

The sale of proprietary mixtures is a common practice, and the' pro­
r.J.ulg&tioll of a law such as that indicated would react unfairly against 
the larger firms in this country who have spent a considerable amount of 
woney on pioneer propaganda work. Should a buyer wish to protect his 
inter(>st.~ he c'an always arrange to have any manures he has purchased 
tested by means of 'analysis and, in our opinion, this protection is all that 
i& lll~cessary. ' 

COpy oI.' LETTER FROM THE INDIAN AGRICULTURE DEVELOPMf:NT AND 
MANURE ORGANISATION, COCANADA, No. 041187 OF 34, DATETn THE 
13TH JULY 1934. 

With reference to your circular letter R.O.C.D.-1-975-34, dated the 
3rd instant, we have the honour to inform you that in our opinion it is 
highly desirable to legally insist on labels stating the guarantccfl pf'r­
centnge contents of Nitrogen, phosphoric acid and potash on all bags of 
mam1.res and mixtures marketed by various firms. 

This wiII enable the ryots to buy mixtures and manures containing 
thc rcquired amount of manurial ingredients for their crops and soils. 

Besides, such a system would disallow any fraudulent practiccs by 
firms dealing in manures thereby safeguarding the interests of the poor 
agriclllturist. 

COpy OF A LETTER FROM THE AGRICULTURAL CHEMIST, BURMA, MANDALA.Y, 
No. 2744/1-A.-19-A.C.,DATED THE 21ST JULY 1934. 

With reference to your memorandum No. F. 1/34-Agri. of the 30th 
J lIlle 1934, I have the honour to say that I am in favour of the sugges­
tion of a law insisting on labels stating the composition of manures 
offered for sale provided that pu~ly organic manures are excluded from 
the operation of the Act. ' 

As regards ready made mixtures these should either be prohihited 
or made subject to the conditions of ~he Act. 

COpy OF LETTER FROM THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL 
RESEARCH, TO THE PRESIDENCY MANURE WORKS, LTD., MADRAS, 
No. F.1/34/A., DATED THE 6TH AUGUST 1934. 

Please refer to your letter of the 10th July 1934 to the Director of 
Agriculture, Madras, dealing with the proposal that a Fertilizers Act 
should be passed in India which would require inter alia that all artificial 
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manures and all mixture manures should be labelled and the label should 
state the composition of the manure. 

In your reply you object to the disclosure of the composition of 
proprietory mixtures and state that this is not the practice in Great 
Britain. It appears however that you would have no objection to legilda­
tion on the same lines as is now in force in England whereby the onlllysia 
of tlJ(J contcnts of the bag is shown on a label. Such a label might state 
the percentagc of nitrogen, the percentage of phosphoric acid, the per­
centage of potash, the percentage of soluble or available phosphate and 
fineness of grinding in the case of such manures as mineral phosphates. 
Would yon kindly I>tate your opinion on this point , 

COpy OF LETTER FROM THE AGRICULTURAL CHEMIST TO THE GOVERNMENT 
OF BENGAL, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL 
RiESEARCH, No. 50-R.15, DATED THE 6TH AUGUST 193-1. 

With reference to your Memorandum No. F.ll34-Agri., dated the 
30th July 1934, I have the honour to inform you that one or two Firms 
have not yet replied to my letter. The Firms who have replied upto state, 
generally the following :-

(i) In case of the sale of single Fertilisers the percentages are 
usually prominently branded on the bags containing them. 

(ii) That in the case of mixtures for Tea, Coffee and Rubber 
Estates, these are prepared according to the specifications 
supplied by the estates themselves. 

(iii) Where Firms have supplied mixtures, these have been 
arrived at by actual experimental and long experience. 

Regarding No. I & II it would appear that no further legislation is 
necessary. As regards No. III the Firms are of opinions after long 
experience with the Indian cultivator that the latter is unlikely to change 
his usual practice of satisfying himself 1st by trial that iIOme benefit will 
accrue. Thus superious mixtures have little chance of making much sale 
lind so far it is reported have disappeared at the end of their 1&t season. 

As regards bone meal this office has had experience of several cases 
of adulteration in the past but have come across no recent cases. In the 
('ase of oil-cake our experience has been not sO much adulteration as 
prfsence of excess oil due to bad crushing. 

It would generally appear that there is at present no pressing nee'i 
for legislation and this Department should continue their policy of 
'strongly recommending the purchase of such manures and fertilisers as 
are advised for particular tracts and crops, from reliable Firms. 

COpy OF LE'M'EB FROM THE IMPERIAL CHDfICAL h"USTRIES (h"u), LTD., 
CALCUTTA, TO THE SECRETARY, IMPERIAL COUNCIL OP AGRICULreRAL 
REm:ARCH, No. J.15, DATED THE 10TH AUGUST 1934. 

In reply to your letter of the 6th instant our View is that legislatioll 
of the kind proposed ia not yet necessary. ' 
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As far as our particular business is concerned, the only f6rtilizers 
which we sell in India are Sulphate of Ammonia and .. Nicifos ", with 
smaller quantities of Superphosphate and Potash .. All ~~se •. a~e s~~d on 
analyses, and in the case of Sulphate of AmI?owa and l'lClfos ,the 
pe-rce-ntages of ~itrogen and P lI 0 6 are promme-ntIy bramletl on the 
bags. 

As to ready made fertilIzer mixtures of unstated composition, the 
total quantity of these offered for sale in India is comparatively small. We 
do not market the-m at all, but highly re-putable firms such as Atlas 
Fertilizers, Ltd., Ewing & Co., Parry & Co., Peirs Leslie & Co., and 
Stanes & Co., do sell a certain quantity of such mixtures for specific crops 
such as potatoes tobacco, chillie-s, etc. Their recipe-s have been arrived 
at by careful experime-nt, and only long e-xperie-nce has led to their mix­
tures being perfected for particular areas ; and they are naturally un­
willing to publish the composition of their spe-cial mixture-s for the benefit 
of compe-titors. We think their attitude in this matter should receive the 
fullest conside-ration. 

For Te-a, Coffee, and Rubber Estates, mixtures are generally pre­
pared according to the specifications supplied by the Estates themselves, 
and this type of busine-ss is conducted in accordance with the rules laid 
down by the Indian Tea Association controlling the sale of fertilizers. 
These- rules have worked successfully for many years, and although we 
do not ente-r into this business directly, there appears to be no necessity 
for interfering 'With the system in operation at the present time. 

Occasionally during the past five or six years~ comparatively worth­
less mixtures have be-en offered to cultivators in India, chiefly in Bombay 
and Madras Presidencies, but in no cases have appreciable sales been 
made. The cultivator in India is extremely conservative as to the kind 
of fertilizer he purchases, and while he now uses quite large quantities of 
Sulphate of Ammonia. " Nicifos ", and, to a lesser extent, Supherphos­
phate and made-up mixtures, he will not buy any quantity of an unknown 
fertilizer without trying it on a small scale to begin with. The result of 
this is that aU the superious mixtures placed upon the market so far have 
disappeared at the end of their first season after negligible sales amount­
in~ to no more than 8 few tons. "I' have come across no instances of adulteration of SUlphate of 
Ammonia or Ammonium Phosphate fertilizers in India. aIthoul!h we have 
had instanees of our own .. Cre!'eent " Bnmd Snll'h:lte of Ammonia bags 
used to pack Sulphate of Ammonia of nifft'rrnt or:gin. the substituted 
material however proving on test to comply with the 20.6 per cent. 
],\it1"o~en l!'uarantE'e which we oUTSelyE'!; always !rive ; the sU!r!rested legis­
lation would not therefore have applied. 

To aUSWE'r your specific quest.ions therefore we consider :-

1. That thE're is no need for such lrg'i><lation at the prE'srnt time 
Alm(lst th(' wholE' of the ryot's purchasE'S consist of strai!rht Sulpbate of 
Ammonia or Ammonium Phosphat(' fertilizE'TS. Since thrse are now verv 
cheap and of ('xeeUE'nt quality. thf' in!'entive to adulteration is not !!reat. 
and inf(,Mor mixtures of unstated composition bave found it so far 
imposf;ible to establish themselves. Should any tendency to adulterate 
LJ92ICAR 
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the well known Sulphate of Ammonia and Ammonium. Phosphate fertilizers 
develop or should there be any increase in the production of worthless 
mixtur~s, we agree that it would be advisable to introduce legislation to 
protect the cultivator. 
. 2. If it is decided that packages of mixed fertilizers should be labelled 

we are strongly of opinion that only the nitrogen, phosphorio acid, etc., 
content should be required to be shown and ·not particulars of the 
ingredients. 

3. We should have no objection to your final suggestion that 
packages of such manures as oil-cake, etc., should be labelled with the 
analysis, but we do not think the fineness of grinding need be stated. 
This can be seen by the buyer for himself. 

We trust that we have fully complied with your request but shall be 
. very hapPY' to be of any further assistance if you will kindly address WI 
again. 

COpy OF LETTER FROM THE MANAGER, "ATLAS FERTILISERS LIMITED, CALCUTTA, 
TO THE SECRETARY', IMP'ERIAL COUNCIL OF' AGRICULTURAL RESEARCH, 
SIMLA, No. F.IG., DATED THE 10TH AUGUST 1934. 

Fertilisers. 
We are in receipt of your letter No. F.1134IA. of the 6th instant, 

one copy of which was addressed to this office, and a further one to our 
Works at Kidderpore, for which we thank you. • 

In reply we would inform you that we have already been addressed by 
the Agricultural Chemist to the Government of Bengal in regard to the 
question of an All-India Fertilisers Act. Your letter under acknowledg­
ment covers the same subject, and we accordingly now enclose for your 
information a copy of our reply to Government. 

You will note from the copy of our letter our remarks in regard to 
the various points raised, and we have nothing further to add to the views 
then expressed. 

We should be much obliged if you would advise us as to the outcome 
of the deliberations of the Advisory Board of the Council on this question 
after its next meeting early next month, for the matter is, of course, of 
considerable interest to us. 

COpy OF LETTER FROM THE MANAGER, ATLAS FERTILISERS LIMITED. (SHAW 
WALLACE & Co.), TO THE AGRICULTURAL CHEMIST TO THE GOVERNMENT 
OF BENGAL, DATED THE 28TH JULY 1934. 

Fertilisers. 
We are in receipt of your letter No. 1863-66-R.15 of the 11th instant, 

in regard ·to the question of the necessity for an All-India Fertilisers Act, 
for which we thank you. 

In reply we would explain that our business in Fertilisers in India 
has two distinct sides. On the one side there is our Estate business i.e. 
consisting of sales of fertilisers to Tea Coffee Tobacco Rubber Esiate~ 
etc.! either E1!-ropean ~r Indian owned' and n:anaged. 'The bulk of this 
b~m~ C?nsl~ts of IDlxtures composed of organic or inorganic materials, 
or a combmatlon of both ; the basis of sale for these mixtures is on a 
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guaranteed analysis, and in so ,far as Tea Estates in N. E. India are c?n­
c(;rned, the business is conducted in accordance with the rules controllIng 
the sale of fertilisers, as laid down by the Indian Tea Association. 

These rules have been in force now for a number of years, and in 
our opinion have worked entirely satisfactorily; in these circumstances 
we do not consider that for the Estate business any further legislation is 
called for. 

The' other side of our business consists of a distributing organization 
for the sale of fertilisers to cultivators through the medium of a system 
of D(;pots, the majority of which are situated in S. India. From these 
Depots we sell a variety of fertilisers, both mixed and unmixed, in 
accordance with local demand. 

In so far as the unmixed fertilisers are concerned, we sell well-known 
materials such as Sulphate of Ammonia ,and Nicifos. The analyses of 
these fertilisers are widely advertised in English papers, and the informa­
tion is made known to the cultivators't.hrough extensive' propaganda, i.e., 
both verbally and by means of vernacular leaflets, posters, etc., a'nd in 
addition the bags on sale at Depots are boldly branded both with the 
name and analysis of the contents. 

As regards the mixed fertilisers, these consist of mixtures made up 
at our various works in accordance with certain formulre designed for 
the manuring- of specific crops. The formulre have been devised after 
careful consideration and investigation by our Scientific Officers, and are 
amended from time to time to suit local conditions. Our aim is only to 
supply mixtures which will, if used in accordance with our recommenda­
tions, ensure cultivators securing satisfactory results, and the turn-over 
is consequently largely dependent on the measure of success 
obtained by their use. 

'l'hese formnla! we regard as trade secrets, and it is only natural, 
therefore, that we should be averse to having to disclose to our competitors 
the composition of these mixtures. 

As regards any declaration as to analysis, while we quite appreciate 
the desirability of creating, if possible, some protection for the cultivators 
from buying goods of unknown quality, we consider that any declaration 
of the analysis of our mixture might 'tend to help our competitors to 
market mixtures of inferior quality in imitation of ours. 

A further poi'nt in connection with the Depot business is that of 
adulteration. In our experience in this business over a number of years, 
we have not come across any cases of adulteration due probably to the 
fact that Depot Agents have been keen to build up the business by 
/Selling the right goods, and also to the low selling price§! of the various 
~ate~ials.. H~ever, the risk of adulteration is always present, and even 
If legIslatIon stIpulated the declaration of the composition of the mixture, 
it would nevertheless we think be difficult to make certain' that the buyer 
was obtaining the right article. In our opinion the real test is results, 
and we consider that the sale' of adulterated goods would always eventually 
kill itself. . 

We shall be glad if you will treat the views expressed, and the infor­
mation given in this letter as private. 
L1921CAR ' 
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COpy OF LE'ITEB FJI.OM THE PRINCIPAL AGBJCULTVBAL OI'!'1CEB, SUGABCoOlll 
RlEsEAB.cH SCHEME, PADEGAON, TO THE SECRETARY, IMPERUL COUNCIL 
OF AGBJCULTURAL RESEARCH, No. F .1\1.11732 OF 1934, DATED THJ: 14TH 
AUGUST 1934. 

S.UBJECT :-Necessity lor all All-India Fertiliser, Act. 

With reference to your No. F.1134IAgri., dated 30th June 1934 and 
subsequent reminder, I have the honour to inform. you that I am not .in 
favour of l"ertilisers Act but I think it is essentIal that the compllUles 
dealing with fertilisers should give analysis of a particular manure on 
the containers. 

COpy OF LETT.ER FROM THE PRESIDENCY MANURE WORKS, LTD., MADRAS, 
TO THE SECRETARY, IMPERIAL COt;NCIL OF AGRICULTURAL RESEACH, 
SIMLA, DATED THE 14TH AUGUST 1934. 

In reply to your letter of the 6th we consider that any declaration of 
the analysis of our mixtures would assist our competitors' in marketing 
similar mixtures. We do not suppose that reputable firms would make 
use of such information, and so enable them to imitate our proprietorY 
mixtures, although this is conceivable, but it is certainly probable that 
IImall mixers would take adyantage of the information you suggest should 
be afforded, in order to market inferior mixtures, which would be sold as 
a substitute for cur own. The ingredients of our Proprietory mixtures 
have been arrived at only after long years of experience and investigation 
by our scientific staff. We consider, therefore, that the exact components 
of such mixtures must rightly be regarded as trade sec~ts, and for this 
reason we cannot favour the publication either of the ingrf:dients or the 
analysis of our own private mixtures. 

Weare fully alive to the necessity of maintaining the good reputa­
tion our mixtures enjoy at the present time, and it is hardly necessary 
for us to point out that our business can only continue as long as we offer 
buyers the best value for their money. 

There is no incentive. therefore, to large firms such as ourselves to 
put low grade or unsuitable mixtures on the market, whereas, if we 
1W'0rked on the lines you suggest, it is probable that a number of mixtures 
would, in a short time, be offering an inferior mixture with a more or less 
equivalent analysis to ours at a cheaper rate. 

. As ;IDix~d ferti!isers are inv~riabl:r sold in bag packing, we suggest 
that Ieglslat~on agamst_ adulteratIon WIll prove extremely difficult to en­
force .. For Instance, yve would be prepared to guarantee the analysis of 
any mlXture we supphed when despatched from one of our Factories but 
we would certainly accept no responsibility after lengthy storage ou'tside 
our o~ custo~y, neither could it be said that, when despatched, the 
goods m questIon were not up to analysis. FertiliRers are sold almost 
~ntir~ly o~ r~sults, and we are confident that legislation such as you have 
1D. mmd will m no waY' prevent the unscrupulous mixture from continuing 
pres~nt prac~ices : in fact, as shown above, it is likely to serve as an in­
eenbve to hIm to encroach on what is now a sound and safe business. 
built up after long years of expE'rience by firms such as ourselves. 
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APPENDIX V. 

NOTE DUD> TB);; 23n.o JULY 1934, ON SUBJE.CT No. 12, EXPERIMENTS ON 
SOME METHODS OF DISINTEGRATING BONES BY PREVIOUS FERMENT~TION._ 

Attention is invited to the attached note dated the 10th January 1934 
(Enclo. J) w,hich was considered by the Fertilisers' Committee of t4e 
Imperial Council of Agricultural Research at its second meeting held in 
February 1934. The Committee's recommendations will be found in the 
enclosed extract from the proceedings of the mecting (Bnclo. H). 

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

ENCLO. I. 

N01'£, DATElJ 'lHE 10TH JANUARY 19,34, ON SUDJEC1' No.8, EXPERIlH)NTS O.N 
SOlliE M!i.THODS OF DISINTEGRATING BONES BY PREVIOUS FER:r.IE,NTATION. 

At the first meeting of the Fertilizers' Committee it was suggested 
that the possibility of easily disintegrating bones by previous fermenta­
tion slJOuld be investigated. Dr. Harrison and Dr. Sen (at Pusa) a~d 
Rao Bahadul' Sahasrabudhe (Department of Agriculture, Bombay) under­
took to carry out experiments. Dr. Sen and Rao Bahadur Sahasrabudhe 
have submitted notes on the subject (Annexures I-III). Copies of 
relevant artit.lles by Dr. J. N., Sen, Rao Bahadur Sahasrabudhe and 
Mr. :\1. .A. Hossain, reprinted from the " Agriculture and I~ivestock U1 
India". Volume I, Part II, March 1931, Volume III, Part III, May 1933 
and Volume III, Part II, March 1933, respectively and of an article on 
the Ilvailability of phosphates in Bone-meal by Dr. Lander and Dr. Dal!p 
Singh (Volume II, Pa'rt II, November 1932 are also enclosed. (Not avail­
able now). The subject is now for the consideration of the Committee. 

ANNEXURE 1. 

NOTE BY DR. J. N. SEN, M.A., Ph.D. 
The question ()f conserving the phosphoric acid supply of soils hIlS 

been engaging the attention of those interested in the cause of Indian 
agric,lllture. Of the three important manurial ingredients, nitrogen, phos­
phoric acid find potash, a somewhat unique position is occupied by 
phoR)Jhoric acid. It. is generally admitted that in Indian soil.. there is 
no lacl{ of potash. As regards nitrogen, work done in the ;:>rovinccs has 
ebiablished that there occur fairly largc annual increments of nitrogen 
accruing from natural processes in the soil, although it 1; to be ac~­
nowledged that these increments are of a widely varying eharact\lr in the 
different iocalities owing to the operation of causes 'which are not yet fully 
understood. Unlike nitrogen, tbe whole of the phosphoric acid originates 
from the disintegration of rock material out of whieh soil is formeJl. 
From the boils this constituent passes to vegetation and then\le to animals 
wherc it accmnulates most in their bony structures. It is thuS seen that 
where adequate returns are not made to the soil, the recuperative processes 
going on in the soil of certain localities may not suffice to keep up a 
supply of available phosphoric acid which would be adequate for a vigor­
ous growth of plants. 

In "ie'w of the above it is very desirable that means should he devised 
to utilise within the country the large amounts of bones which are now 
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exported to foreign parbl. The difficulties in this connection are mainly 
two in number. In the first place most of the cultivators have strong 
prejudices against the use of bones. It is expected, however, th1l.t when 
easy and clJuvenient methods of treating bones are devised amI thpir 
effectiYeues.'l in increasing crop yields is clearly demonstrated the ryots 
would not bc slow to adopt their lise. In this conncction mention may 
be made of the case of night soil against which there was originlllly much 
prejudice hut for which there now exists a hrisk demand. 

'l'he second difficulty in the use of bones is due to their refracwry 
nature. The cultivators find it well night impossible to crush boncil with 
the means 8Yltilable to them and it is only when so brokcn up that 
bones are good fertilisers. Bones have a very slow rate of clecomposi­
tion in the !loil. The bulk of the phosphoric acid contained in hig pieces 
is of no use to the immediate needs of the growing plants as they can 
only utilise the very small fraction of phosphoric acid which is Leing con­
tinually rendered available at the surface of the bone particled through 
the action of chemical and biochemical processes going on within the 
soil: When, however, bones are subjected to chemical treatment, e.g., 
with sulphuric acid, and rendered" soll1ble ", their manurial efficacy 
is vastly increased. Again, when the pieces are ground down their etrec­
tiveness is increased. For the natural recuperative factors which HCt on 
the snrfac\l of the bones han an enormously enlarged field of action when 
the particles are rendered very small and their superficial :lrca thereby 
largcly increased. 

It is felt that the present industrial state of the country does not per­
mit the general adoption of either the sulphuric acid p'rocess or the insti­
tution of powprful mechanical disintegrators. 

At the First Meeting of the Fertilisers' Committee appointed by the 
Imperial Council of Agricultural Research held at Simla, in June 1930, 
it was suggested that " the possibility of easily disintegrating bone by 
previous fermentation should be investigated" and the reprec;entatives 
from the Pusa Institute, undertook to carry out some experiments 011 this.· 
subjeet.. The investigation is not yet completed but a short account of 
the 'Work done up to this time may prove to be of interest. 

At the beginning it was thought desirable that the experiments sllould 
not be limited to methods of disintegration by previous ·fermentation 
only but fLat other metllods should also be simultaneously ·unmint>d. 
The following five methods suggested themselves . 

. (1) Treating bones with superheated steam. 
(2) Treating bones with solutions of easily available chemical 

agents. 
(3) .Fermenting bones with the additions of requisite eomposting 

materials. 
(4) Igniting the bones and reco\'ering the calcium pbosphute. 
(5) Subjecting bones to tJle action of adequate solvents so that tbe 

residuef.l are rendered sufficiently brittle to be broken up by 
means Itt the command of cultivator. 

J;:xperiments on proct>sses (I), (2) and (3) bave been conducted lind 
an account of the results is bl'ing given latt>r. 

As to method (4), this is relatively simple process as bones contain 
a fair amount of combustible material. As a mattt>r of fact during the 
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Great War when there was a d-earth of phosphoric acid, one of the bigg(lst 
ohemical manufacturers in India prepared large amounts of phosphoric 
acid, from calcium phosphate obtained by this process. The nitrogen 
contained in bones (which averages about 4 per cent.) is no doubt lost but 
the re8idue of calcium phosphate left can very easily be rendered fine and 
it is expected to be a very useful phosphatic fertilizer. As however, burn­
ing bones within the Estate would constitute a great nuisance no experi­
ments on this line were attempted at Pusa. It is to be admitted, how­
eyer, that this procedure is a simple one and it can be availed of by 
eultivators in villag~s. 

Method (5) presents many a,dvantages and had it been possible .to 
adopt it in practice it would have been of great utility to decrease the 
bones with solvents and use the residue as a phosphatic manure and 
ntilize the extracted fat for other purposes. It was felt, however, that 
it 'Would be difficult to fit in the process with the existing industrial con­
ditions in the country . 

.<\. consideration of the results obtained under methods (1), (2) and 
(3) will now be taken up. Before proceeding further it is however neees­
sal'Y to say a few words about the composition of bones. The mineral 
portion of bones consists mainly of tricalcic phosphate, along with so~e 
other line compounds, as also small amounts of magnesium and other salts. 
Interlacing the complete mineral frame-work is the cartilage, composed 
of nitrogenous compounds. Fatty substances are associated with the 
cartilage. Stress is to be laid on the fact that bones show a witJe 
degree of "a'riation in composition. It varies with the age of the animal 
for instullce. the bones of young animals are richer in nitrogen than those 
(If the old and fatty matters occur to a greater extent in bones of fully 
developed animals than in those of ones only partially developed. It also 
varies with the nature of the bones; thiglh and leg bones. contaiu more 
fat than those of the head ribs and shoul,ders. The compo.~ition also 
varies 'with the previous history of storage; fresh bones are much tougher 
t1an old bones, and are richer in organic matter. 

Short accounts of the experiments tried are now being given. 

1. Treatment with Superheated Steam. 
'fhat bones can be rendered more brittle by subjecting them to the 

action of steam under pressure has alreadY' been known and in many 
bone trelltment establishments this procedure is used. In the course 
of the .present study some preliminary experiments were done wit.h bones 
broken up to 3 to 4 inches length, which ·were· heated in an autocray~ for 
varitms lengtlu; of time and at different temperat.ure. It was found that 
with these, 2 hours' heating at I30°C yielded very good products. Big 
bones about 18" long had to be maintained at 130°-135°C for three to 
four hours. When the temperatures were maintained lower than 130°C 
a longer period was necessary, e.g., at I20°C, it was necessary to heat 
the boues for six hours or more. It may be mentioned here that in 
the above experiments the bones became so friable that the;rcoulcl be 
powdered with gentle pressure. Where the object is to render the bones 
only sufficeintly brittle to be capable of being broken up witll the help 
of a country dhenki, two hours heating at 130°C should do. 

The samples of steamed bones obtained in the present experiments 
were, n'3 noted 8110y<.>, very friable and they yielded to pressure by ihe-



127 

hand. During the process of heating some volatile products escaped with 
the stellJn lind some material ditisoh·ed in the water. There is II Joss 
of nitrogt'n but the phosphoric acid is conserved. There is u diilicnltT 
in prepltrirlg 8 repreSt'ntative sample of the original bones iilI they are 
in fairly big pieces but it can be taken that they contained about 4.5 per 
cent. nitrogen and 24 per cent. phosphoric acid (calculated on a dry 
ballis). The steamed bone contained about 1.8 ,per cent. nit!<lgen and 
26 per cent. phosphoric acid. The acqueous liquid on uatnlDstion WItS 

found to contain 1.52 gInS. nitrogen and 0.008 gram phosphoric ItciJ for 
every 100 grnmmes raw bones taken for treatment. 

It is of importance to compare the fertilizing power of tl.c~ steamed 
bones with that of raw bones. It would be best to conduct field trials to 
test this point but here ate certain other empirical methods which can 
be ('arried out in laboratory practice. among w.hich is one of treating 
the material with a neutral solution of ammonium citrate of " definite 
strength (8p. gr. 1.09 at 20°C) for a definite period of timo (i 
hour) and at L. fixed temperature (65°C). The amount of phosphoric acid 
which thus passes into solution is taken to repret;ent the d~ree of .. aVLil­
ability". Steamed bones obtained in the present investi~tion were tested 
by till' a •• o,·(· proce~s. along' with a commercial AAmple of bonemeal obtllined 
from Culcutta. As it WIIS expected that solubility would be atrf"ctoo 
by the finene!SS of the material cllre was tllken to divide the med into 
different gl'hdt1; of fineness with the help of sieves. The fonowin~ results 
were ob1aim·d. 

Grains of Pa 0 5 dissolved in ammonium citrate o;oll1tion'i from 100 
gl'ltlUE.' of PI O. l'l'csent in the bones. 

Raw Bone ME'CIII. 

Particlea above 1·5 m.m. 

1·95 

Partid"" betWflf'n 
1·5 and 1 m.m. 

31·18 

Particlea 
below 1 
m.m. 

StMmeci bone. 

ParticlN 
below 1 

m.m. 

77·56 

The fi~res recorded above are not strictly comparable. In tbe tint 
plaee the rlt'W meal 'W8~ of a different origin from the steamm prodncL 
SecoJIClIy, it may be that the bigger particles of meal, which were 5<'pa­
rated by 1.!llll.m. sie.,·e, were not only harder than the rest of t),e fractions 
and tbus ('Scaped disintegration, but were . at the same time chemi­
cally more refractory than the residual part which passed througb the 
1.5 m.m. ~i~Yc. It is noted for example that the outer .. vitrt'ous " parts 
of bones are much tougher t.han the •• spongy •• material in the inside. 
And in the course of experiments to be referred to later it WIl8 observed 
that thfl f~rmcr are more resistant to the action of chemical reagents like 
caustic alkalis. 

But E'\'eu acknowledging the above limitations when onf! Mnsiders 
the widE' difference in the ma~nitude of the figures obtained in the ammo­
Dium citrate method of examination one has to agree abont lIteamed t.one 
meal being a "ery much more valuable fertliEel' than raw bflnes. This is 
quite in accordance 'With the general1y acceptPd vit'w. 



128 

It is contemplated further to study this interesting point about the 
corrt'lation between fineness of materiril and phosphoric acid f.vailahility. 

The 8utClciave used in the above experiments was heated with gas 
and it bad a capacity of about 9! lbs. of bones. To work the process in 
an eeollomic way, less expensive heating arrangements would have to be 
put up and eheaper and bigger apparatus would be necessary. Of course 
1:n arriln~rmt'nt which it 'would be possible for a cultivator to use wouM 
be the ideltl but it is doubted whether such a method of autoclaving bones 
can be tttt&ined in actual practice. The next best procedure would. be 
a lflodt'rutE'Q' big but cheap, contrivance whereby bones collected in a 
locality can be treated say eitheT by a co-operative ageney or by a small 
l'lIpitalist nud the product utilized by the cultivators in the outlying 
yiUllhl·". Au attempt is being made to get from a reputablc finn of 
engincers specifications and rough estimates for -such a model plant. 

2. Treatment with Chemicals. 
The action of solutions of various salts of sodium potassium and 

ammoniulU on bones at ordinary temperatures and in the heat was studie!1. 
Xot DIIlCh action was noticed in the case of any except of carbonate of 
sodium whE're the bones showed signs of yielding. Solutions of caustic 
all,alis. howeyer, gave much better results. Addition of sodium chloride 
seemed further to favour the reaction. Trials were therefore conducted 
with !'olutions of various strengths of carbonates and hydroxide~ IIf sodium 
and pot1!ssium with and without the addition of sodium chloridc. and the 
conditioll of the bones kept in the solutions was systematically observed 
eycry altt'rnate day. It was noted that the higher: the strength of caustic 
alkali, the qnicker 'Was the reaction to occur but that there was n limit 
of period of aetiyity after which the reaction proceeded at :} very slow 
,rate j this period varied with the strength of alkali, being shortcr in the 
e8."e t,r th(> stronger solution. In the case of caustio soda solutions of 
strcllgth brIow 1.5 per cent. and with caustic potash solutions below 2 per 
eent. in strengt.h, the disintegration seemed to be negligible. The presence 
of !:odium cbl(lride was of help in accelerating the aetion. The following 
tabl(> will I;Pl"Ye to illustrate the above observations. 

Treatment. 

Canstic Soda 2· 5 per rent. .. 

2·5 per cent. + salt 1 per cent. 

2 percent. 

2 per rent. + salt 1 per cent. 

1·5 per cent •.. 

I . 5 per cent. + salt 1 per cent. 

Canstie potash 2· 5 per cent. + salt 1 per cent. 

2 per cent. + salt 1 per cent. •• 

Days after 
which action 

is perceptible. 

5 

5 

7 

5 

15 

12 

11) 

18 

Davsafter 
which action 

sI .ckens. 

12 

10 

18 

15 

40 

30 

21 

45 
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It secmed that a solution oontaining 1.5 per cent. caustic soua was 
of 0. Velj economical strength to be used for the purpose of breaking 
down bones. Experiments were next performed to find out what strength 
of salt had better be used in conjunction with the alkali. For this pur­
pose mixturcs 1 per cent. NaOH + 1 per cent. Nael, 1 per cent. 
NaOn + 2 pCI' cent. NaCl, 1.5 per cent. NaOH + 1 per cent. NaCl, 
and].5 pel' cent. NaOH + 2 per cent NaCI, were used. Whcre 1 per 
cent. N'aOH was used bones did not show evidence of reaction. Solutions 
containing Vi per cent. NaOH were quite useful and their t:ffectiveness 
was the same whether 1 per cent. or 2 per cent. NaCl, was used. 

'fhe data enumer.ates in the following table illustrate the points 
mentioned above. 

. 
Bonell. 

Duration 
Days after 
which the 

Treatment. of reaction Not diain. 
treatment. slackened. Taken. Disinteg. tegrated. 

rated. 

1·5 per cent. NaOH 
alone .. .. 89 days 40 1,000 518 482 

1'5 + 1 per cent. NaCl 69 .. 30 1,000 736 264 

1'5 + 2 per cent. NaCl 69 .. 30 1,000 723 277 

Keeping the bones in 1.5 per cent. caustic alkali for three months elis­
integrated only half of them while in the case where 1 per cent. common 
salt was used in addition three-fourths of the bones were broken up <lUl'ing 
the course of t'wo months. The bulk of the reaction, however, took place 
really within 40 and 30 days, respectively. 

It way be mentioned here that when bones suffer disintegration 
through the action of alkalis it is the less reBistant portions which are 
the fir!!t to yield, the action gradually proceeding to the more rellistl1lJt 
fractions, but there are some portions (e.g., some of the joints anu special­
ly the teeth) which are very refractory. As a result ther(' i~ a fraction 
of the bones which escapes disintegration. 

In tllese experiments bones were taken to be " disintegrated" wilen 
it was possible to break them up to cOllrse powder 'with gentle pressure in 
a porC'clain mortar. The residual pieces of bones (which all noted above 
amounted tn about a quarter of their original weight) were nftt'r the trea~ 
ment, left in l> loosened and peculiarkv laminated condition and much of 
these could he broken off by hand in the form of flakes. Vigoroll,J pound­
ing could also SC'l'Ve to crush them. 

Chl'mical analyt;es showed that distintegration throu",h the 8"'ency of 
alkali was assol'1ated with leaching out of organic runtt~r. 'fhe" prouuct 
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was poorer in nitrogen and richer in phospheric acid, as will be seen 
from the following table. 

Composition of B.>lid residue Final composition of 
liquid (gma. in 100 gmB. dry mattor). (gmB. in 100 cc.). 

Treatment. 

n Insolu. 
ble Bili. Alkali 

P .0.-OasP .Os. Org.N. Org. cates CO. NaOH p. O. Org. 
matter. and or N. 

sand. KOH. 

---------
(Raw Bones) 27·27 59'53 4'45 30'57 2'40 2·37 .. .. .. 

I 

2 ber cent. 31'64 69'08 2·60 20·15 0·30 4·59 0·65 0·0058 0·51 
austio ;Soda. 

2'5 percent. 31·in 67·71 3'04 24·11 Traces 4·29 0'47 0'0043 0·4 2 
Caustic Po. 
tash + 1 per 
(·ent. com· 
monsait. 

Th':! study is being continued to find out what solution wouldpro've 
most economical from the point of view of effecting disintegration. 

Tbe experiments so far done had been all conducted on !L small scale 
and in glass vessels. Larger amounts are being taken and vessels such 
liS ~ould be capable of being used by cultivators are being invcstigated. 

3. Fermentation in Composts. 

It is known that when bone meal is placed in heaps with suitable com­
posting materials and appropriate conditions for fermentation are main­
tained, it (·nters into putrefaction and becomes a much morc' energetic 
manure than ordinary bone meal, the solubility of the bone phOlSphates 
lleiJ'g !!'l'catly enhanced as an indiTect result of the processes or f,~rmellta­
tion. 

Attempts are being made to find out 'whether such fermentative pro· 
Cl'~Sf~S arl' hlso effective in loosening the mechanical structure of pieces 
of bones. It has been thought worthwhile to find out what happells under 
broadly dili'ering types of bio·chemical activities. With this <)u<1 jll "iew, 
· ... ariolls ('ol1(,omitant fermentative materials have been chosen to be mixed 
with thc be.nes, e.g., cattledlmg, urine mola.s.ses, waste curds, etc. To give 
body to thl' composts, additions of soil, sand and chatcoal ha.e also been 
mode. . 

In one set of experiments bones, broken up to lengths of 3 to 4 inches, 
havc Leen put in alternate layers with mixtures of above material>! and 
then been .. !lowed to ferment together in earthenware jars. Care is being 
taken to muintain the requisite moisture content lly adding water when 
necessary to make up the loss by evaporation. Periodical examinations 
are Leing made of the composts to see how the bones are behaving. It 
is not yet ]Jllssible to definitely state arJything except that bOllt'S· kept in 
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the compost containing sand, charcoal, dung and molasses are showing 
some signs of yielding. 

For the above experiments the bones have been broken up to small 
pieces (3-4" long), an operation which entail!'! some cost. It was thought 
desirable also to fltart 'Jome trials ""ith unbroken bones. l<'or· this put. 
pose another set of oomp08ts has been sta11ed and kept in pits in the 
gronnd. These pits, 4-ft. long X 2-ft. broad X 2-ft. deep, have been 
filled up just like the jars in the previous set containing alternate layers 
of COInl)(lsting materials and 'whole bones, t~ top layer of bones being of 
course als() covered with the composting materials. T,hese have been 
started since about two months and the oontents will be examined later 
011. 

Summary. 
In ,·iew of the vital importance of phosphorous in promotin~ growth 

and ilevelopment of crops it is highly desirable to increase the available 
supply of phosphatic manures to the cultivator, specially in tho);e parts 
of the cOllntry where the soil is deficient in phosphates. In this rCllpect 
boncs cOImtitllte a good fertilising material, but the cultivator.i do lJot 
use it and large amounts are exported to the foreign countries. One ()f 
the important reasons why bones do not find favour with tbe agriculturist 
is due to t.heir refractory nature. He find!! it very difficult 'with the 
means at his command to break them up iuto a condition sufficiently fine 
to be of ulility as a fertilizer. 

Experiments are being conducted at Pusa to find out simple meaJl!! of 
disintellTating bones. It has been found that subjecting bonCli to steam 
under IJre~sHre yields a good product. Promising results have also been 
obtained wl1ere bones have been treated with solutions of mixtllr<'S of 
caustic alkali and common salt. Another line of attack is being followed 
where bOlles are fermented with the addition of composting materials. 

It 'Would take some more time before the wark is completed. In addi· 
tion to studyin~ methods of disintegrating bones it would h~ neces'Iary 
to find out thE' fertilizing values of the products 'which would be obtained 
during Hie C:)l1l'se of the work. 

• 
ANNEXURE II. 

NOTE BY DR. J. N. SEN, M.A., Ph.D. 
In ttle last report (Enclosure I), the various possibilities of disinte· 

grating' llone& for use as fertilizers were discussed. Out of the sevE'ral 
method-; described, treatment with the solution of caustic alkali in addi· 
tion v:illl common salt, gave promising results. 

ROlles when kept dipped in solution.'! of alkalies of various strcngtlls 
in air-til!ht glass jar!'! for about a month or so suffered disintel!l"lItion and 
a portion of the organic matter of the bones went in solution. Tbe higher 
the strength o~ tIle alkali. thE' quirKer wall the reaction but there was 
a limit to the period of IIctivity. after whil'o the reaction proceerled at a 
very slow rate. This period of activity vllried with the stl'cmrth of the 
alkali beinl! Eohorter in the car:e of the stronger solution.'!. With eaustic 
soda solution of strengths below 1.5 per cent ... and with caustic potash 
solution below 2 per cent. in strength practically no disintegration took 
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place. Addition of common salt appeared to favour the reaction in two 
way!:!, viz., (1) by accelerating the progress of the reaction and (2) by leav­
ing the clil;iJltt'g'rated bones in a less sticky condition. A fraction (about 
20 per ecnt.), of the bones escaped disintegration, some of the shafts all<l 
the joints, and specially the teeth, being vel'lY slightly attacked. As 
canstic soda is available at a very cheap rate (-121- per lb.), amI as the 
strength of the solution required is less in its. case than that of caustic 
potash, all the further experiments were carried on with caustic soda as 
the dif,;intcgrating agent. 

1. Period of activity (If caustic soda splutions. 

A sct of experiments was started to study the course of reactions of 
the alkali solutions of different strengths, during summer time 'whcn tLe 
average atm(lspheric temperature remained between 75°F (minimum) and 
90°1" (mllximum) 100° grms. of bones were taken in each of several glass 
jars filled with 3000 cc of solutions. These were kept in all air-tight con­
ditioll and the course of reaction noted daily. The following observations 
wet'e I'IHde. 

Treatments. 

1. Only custic soda of-

(a) 2·5 per cent. strength 

(b) 2· 0 per cent. strength 

(e) 1· 5 per cent. strength 

(d) 1'0 per cent. strength 

(e) 0·5 per cent. strength 

2. 1 per cent. sodium chloride and'caustic soda of-

. (a) 2· 5 per oent. strength 

(b) 2· 0 per cent. strength 

(e) 1· 5 per cent. strength . 

(d) 1'0 per cent. strength 

(e) 0'5 per cent. strength 

. '. 

Action noticed 
to appear 

after. 

5 days 

7 days 

15 days 

No action 

No action 

5 days 

5 days 

12 days 

No action 

No action 

Action noticed 
to slacken 

after. 

12 days. 

18 days. 

40 days. 

10 days. 

15 days. 

30 days. 

The above observations showed, that in summer (1) the mInImUm 
strength of canstic soda capable of di'lintegration is 1.5 grm. per 100 cc 
water, (2) the stronger the solution, the less is the time requir£'d for C01l1-

plete disintegration, (3) in us~ng 1.5 caustic soda the bones SllOUld be kept 
in the solution for a period of one month and half when sodiu.m chloride 
is not used, bnd about one month when sodium chloride is used along 
with thc alkali. 

As i~ natnral, the reaction is influenced by the importanf factor of 
temperature .. It will be seen from results noted below that in winter, 
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when tlle fttmc..;pheric temperature remains between 50·F (minimum) anJ 
750 (ml\~jmum) disintegration i.s completed only when the treatment 
extends for a further length of time. 

1000 grm. bones were treated for difl'erent lengths of time, with 4000 
cc. of alkali solutions (the amount of liquid was increa.sed in this cuse) of 
2.0 per cent. and 1.5 per cent. strengths with additions of 1 per cent. 
sodium chloride. The percentagea of bones disintegrated within the 
periods arc noted below. 

Tleatment. 

1. 1I per cent. NaOH alone .• 

2. 1I per cent. NaOH and 1 per cent. NaCl 

3. 1'3 per cent. NaOH and 1 per cent. NaCl .. 

4-

3. 

6. 

Ditto 

Ditto 

Ditto 

No. of Par_,-
day. boa. 

treat.ed. diaintegrat.ed. 

30 85 

30 10 

liS 11 

30 U 

~ '73 

80 80 

It is I'<'en that, in winter the bones have to be kept in the 1.5 per cent. 
alkali for' about two months for complete disintegration, and that even 
with 2.0 per cent. alkali only 70 per cent. bones disintegrated within the 
period of 30 days. 

2. Alkali treatments on bigger scales. Experiments '" cani.s~t,.,. 
The eXI,eriments so far done. had been all conducted on t1 small scale 

nnd in glass vPQlels. It 'was next though ad\isable to carry on the 
work on bigger scalI'S. The main difficulty in this connection 'WIlli in 
selection of vessels for stvring the alkali solutions. Caustic alkali. be.ing 
highly corrosive. attacks ordinary vessels; and glass vessel, cannot be 
used ill llirge scale experiments owing to dleir high prices and to their 
fragile nature. After due consideration empty kerosine oil tinJ (canisters) 
were chllsel. for the purpose. The \'t'ssels have to be clO8t'd air-t ight during 
thc l'xpE'riment otherwise the camon dioxide present in air will consider­
ably diminish the strl'ngth of the rl'acting alkali solution. The canisters 
were pro\'ided each with a small aperture in one corner of the lid through 
which the bones were introduced. A charge of 9 lb&. of hOMs could 
be convenielltly dealt with in t'ach canister. So much of the alkali 
liquid be tliken was put, as would conr all the bones and would mOrt'over 
remain at a bt'ight of at least 2'" higher than the upper Burface of the 
bont's. Thus it is st'en that the quantity of the liquid taken depen!l~ llpon 
two factors, t·iz .• -(I) size of the bones and (2) the nature ()f the packing 
which the b(\nes undergo in the canister. The majority of the bones 
availuble in the market are gt'nerallY about one cubit iu length and if this 
size is lIsed, the ratio of the bonea to solution should be 1000 !mD~ bones 
to 4000 cc, i.e., a relation of 1 : 4. But if the bone~ are brok~D to a!>out 
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1 a c1lbit in ltmgth 3000 cc. liquid or a relation of 1: 3 way be used. 'ro 
avoid troubles due to improper packing, etc., the ex.periments tricd were 
in tltc ratio (·f 1 : 4. 

'rite cOlnmercial caustie soda used in these experiments contained 
about 72 per ('ent. pure NaOIl. It has already been seen that the alkali 
solntion must be of about 1.5 per cent. strength during summer and of 
about 2 per cent. strength during winter, for complete disintegration 
within II period of 45 days. It would be shown later that the· use of 
alkali solution of 1.5 per cent. strength produces a better quality of bones 
with rrg"<.:rd to the phosphoric aeid and nitrogen contents, consistent with 
a low cost and a minimum of trouble. With this strength the period of 
reaction haR, howcver, to be increased to about two mOhtbe. 

By the use of commercial caustie soda (72 per cent.) the proportions 
of thc alkali and other materials work out as follows :-

Bone 9lbs. 
Caustic soda! lb. 
Common salt 1 lb. 
Wat.er 361bs. 

Rc·garding the quality of the water fresh and clean river water is to 
be pr(>fel'red to well water, as the latter is generally hard and it thlls con­
siderably diminishes the strength of the alkali. 

Closing the reacting vessel in a fairly effective way is essential for 
this work liS has already been pointed out. This was done by pasting two 
pieces of paper over the aperture of the lid. After disintegration, the 
bones were freed from tlle alkaline solution, by first decantin~ off the 
liquid 'without disturbing the bones. To remove the adherent alkali they 
were w8",hecl 4 to 5 times with water, they were later broken up in the 
moil)t condition in an Okhri (wooden mortar). 

Several experiments in tins have been made and as a result of the ex­
perience gained a convenient proeedw'e has been evolved which will be 
described later. 

3. Experiments in brick-built chambers. 
'l"wo masonry tanks, size 3-ft. X 2-ft. X 2-ft: each, were built in the 

ground and the insides were cemented. In tank No. 1 a charge of 56 
kilos of bones was treated with 225 litres of solutiOn contniniug' fi lbs. of 
common salt and 14.3 lbs. of commercial caustic soda (72 -pp-r cent., 
variety). Thus the strength of the solution in No.1 tank was 2 per cent. 

In tank No. 2 the strength of the solution was 1.5 per cent. 56 kilos 
of bC'nes were trl'Htl:'d there with 225 litres of liquid containing 5 Ihs. ot 
common salt and 10.7 lbs. commercial caustic soda. 

The chambers 'were then closed air-tight. This experiment was done 
in winter during the months of January and February. 

Tn tauk No.1 wberc 2 per cent. solution was used, after 45 days' 
treatment the bones were broken" down to such an extent that the dis­
integl'uted mass got mixed up with the liquid when it was attempted to 
take them out. The II spent up " liquor could thus not be recoYer~.J and 
it was after 4: days that t.be bones were washed free from alkali with 
great deal of trouble. In tank No.2 (1.5 per cent. alkali solution) the 
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bODes '\Vere treated for two months. By this period these were disinte­
grated upto 80 per cent. of the amount used. These bones were softened 
satisfdctorily and as they still retained their forms, they were recovered 
without much difficulty and a large amount of .. used up " liquid \\"'&8 also 
reeovcrcd. ' 

Compllring the advantages and disadvantages of using canisters, 
earthen vessels, and brick-built chambers it appears that canisters are to 
be .l'l'eferred over the others. 

4. litilization of II used tlp " alkali solution. 
l\n attempt has been made to utilize fflr disintegratin~ " further 

lot of bODes Ruch alkali solution as has previously been used for same 
operation. This solution contains combined alkali (as carbonates and 
bicarbonuh's) with a fraction of free alkali. The colour of the solution is 
darkened by the dissolution of organic matter from the bom'll. From 
theoretical considerations it is possible to use this alkali solution for dis­
integration (If iUl'ther amounts of bones if the requisite amouut of cnustic 
soda ill added in it after each treatment, until the solution becomes over­
oharged 'with organic matter. As a matter of fact successful utilization 
of " llrC-u&ed " liquids have been made for the third treatment of b(lnes. 
The mnount of free alkali present in the solution was first detcrmined 
and the I'equil,;ite amount of caustic soda was added each time. A number 
of nxpcl'iments with used-up liquids for various periods ha"e been carried 
out and some results 8re noted below. 1000 grms. of bones were treated 
with 4000 ee of the solutions. 

No. of Per cont. Free alkali 
Treatmente. da}'8 bonN prNentin 10000. 

treated. diaintegrated. IOlutioo. 

1. 2 per cent. NaOH and 1 per cent. 
NaC!. .. .. .. 30 70 0·99gm • 

2. 2 per cent. NaOH and 1 per cent. 
NaCl .. .. .. 60 85 0·90 OJ 

3. 1'0 per cent. NaOH and I per cent. 
NaC! .. .. .. 45 75 0·67 OJ 

•. 1·5 percent. NaOH and 1 per 
cent. NaCl •• .. .. 60 80 0·66 OJ 

.5. 2 per cent. NaOH alone .. 30 64 1'02 OJ 

.6. 1·5 per cent. NaOH alone .. 60 70 0·72 OJ 

It was seen that there is a fairly constant amount of residual free 
alkali maintained in the" used up " solution after treatments r.xtending 

"from 45 to 60 days. This amount is appro:r.imate~ 0.65 grams per 100 
ce. with 1.5 per cent. NaOH and 1 per cent. NaCl, and 0.95 grams per 
100 cc. 'with 2 per cent. NaOH and 1 per cent. NaCl. It follows that the 
residual alkali may safely be taken as 113 of the total and i of the total 
with 1.5 per cent. and with 2 per cent. alkali solutions, respectively. In 
the tablc·abo,·eexperiments 5 and 6 (marked with asterisks) demonstrated 
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higher amounts of free alkali present after the experiments, and this was 
associated with lower percentages of disintegration. Regarding the ques­
tion of recovery of the liquid it was found that about t or a little more, 
of the original solution can be conveniently poured off by decantation. 
Hence, for further' utilization of the used-up liquid, the requireJ amount 
of nutiitional caustic alkali is to be dissolved in tth the volume of water 
and this fresh solution and the liquid obtained by decantation from the 
previous experiment are to be mixed up for treating further charge of 
bones. As much salt is present in the used-up solution furtber additions 
of sodium chloride are not required in subsequent treatments. The pro­
portions of used-up and fresh solution for subsequent treatments would 
t.hus be :--

BOlleB 

Used-up liquid 
Commercial caustic soda 
Water 

9 Ibs. 
27 lbs. 

i lb. 
9 lbs. 

5. Ab.~orption of caustic alkali by the disintegrating bones. 
It is ve~ difficult to remove the last traces of caustic alkali ,from the 

disintegrated b.oncs. In the usual course the bones are washed 4 to 5 
times by decantation. For practical purposes this is sufficient to remove 
practically lUost of the alkali from the bones. 

Experiments were conducted to see how much alkali I1till persists to 
remain ill the bones. Selected and clean pieces of raw bones were crushed 
to 113 to 112 inches in length and tl,'eated with pure caustic soda and pure 
sodium chloride in the following p'roportions :-

Bottle I Crushed bone .• 100 grms. 
1·5 grms. 

.. I·Ogrms. 
400 cc. 

Bottle 2 

Caustic soda 
Sodium chloride 
Distilled water 
Crushed bones 
Caustic soda .. 
Sodium chloride 
Distilled water 

100 grms. 
1·5grms. 
2·Ogrms. 
400 ce. 

Bottle 3 . . Crushed bones 100 grms. 
Caustic soda .. 2· 0 grms. 
Sodium chloride . . 1 ·0 grms. 
Distilled water. 400 ee. 

Bottle 4 Crushed bones 100 grms. 
Caustic soda.. 2'0 grms. 
Sodium chloride . . 2'0 grms. 
Distilled water 400 cc. 

The rCllction was allowed to go on for two months. Care was taken to 
close the bottles air-tight. After two nlonths when the disintegration 'was 
complete, the liquids were filtere.:l and the bones washed 5 times in the 
usual way. The filtrate and the .wash water were collected and analysed 
for 8odium, by the uranium-zinc-sodium acetate method. The initial 
amoll11ts of sodium present in each solution are known from the amounts 
of caustic soda and sodium chl~ide added; the difference in the amounts 
of sodium in the initial and final solutions is to be attributed to retention 
or sodium by the bones. From figures in the table below it will he seen 
that the losses of sodium varied little with the different amounts of sodium 
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chloride used, but that it varied considerably with the amounts of caustio 
Sl)du emJlloyed. 

Total Total 
Treatments with 100 sodium in sodium in the Loss of Correspond. Mean 

grms. bones in 400 CD. the sol. sol. after Bodium or ing caustic caustio IOda 
sol. before treat. treatment sodium soda retain. retained. 

ment (obeerved). retained. ed. 
(calculated). 

1.1·5%NaOH .. } } & 5·023 3·890 1·133 1·970 
I%NaCl .. .. 

1·975 
2.1·5%NaOH .. } & 6'596 5·457 1·139 1·981 

2%NaCl .. .. 
-

3.2%NaOH .. } & 6·173 4'577 1·596 2·775 

} I%NaCl .. .. 
1'645 

4. 2% NaOH .. } & 7·746 6'~97 1'449 2·521 
2 % NaCl .• .. 

With 1.5 per cent. alkali 100 grms. of bone retained about 2 grms. of 
caustic soda. This amount of caustic soda is a negligibly small quantity. 
From the crop yields in Potculture House experiments to be described 
later, it was noted that alkali treated bones, containing this sman amount 
of alkali, contributed considerably to better :yields of marwa crops, ~ 
compared with yields from soil treated with commercial samples of bone­
meals. 

6. Analyses of alkali treated bones. 
Experiments in the above sodium absO'rption studied. 'Were conducted 

under strict chemical control. The bones used for the experiments were 
very carefully chosen so as to be of the same quality. .A representative 
sample of these bones before treatment was taken for analysis as also of 
the hones after they had undergone treatment. The following results were 
obtained. 

Grm. per 100 gnu. dry bone. 
Treatment. 

Organic Phosphoric Organio 
Matter. Acid. Nitrogen. 

Raw bone for freatmen' .. .. .. .. 30·40 27·85 4·29 
*1. 1·5 % NaOH .. .. .. .. ! ~·.1 & 30·24 3·51 

l'O%NaCl .. .. .. .. 
2. 1'5%NaOH .. .. .. .. 

& 24·61 30·13 3'57 
2·0 % NaCI .. .. .. 

3. 2·0 % NaOH .. .. .. .. -
& 21'43 28·91 2'57 

1·0 % NaCI .. .. .. .. 
} 21·36 

4. 2·0 % NaOH .. .. .. 
& . 28·64 2·83 

2'0 % NaCl .. .. .. .. -
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.A few points which emerge from a consideration of the above may be 
, noted. By the alkali disintegration proces'! the phosphoric acid conte~t 
, of the bones is increased and the bones are thus rendered more valuable 
fertilizers. Of the four t'reatments the proportion of 1.5 per cent. NaO~ 
and 1 per cent. NaC! yielcls bones wi.th higher amounts of phosphoric ac~d 
and nitrogen. By alkali treatment the content of phosphoric acid increases 
and the amount of nitrogen falls. 'fhis is of course a natural Clorrolal'lY, 
for the phenomenon of disintegration is produced by tIle solution of organic 
matter of the bones by the alkali solution. The loss of organic matter is 
less with 1.5 per cent. alkali as compared to steamed bone fertilizers, which 
contaiued not more than 2 per cent. organic nitrogen. Four samples of 
steamed bones prepared by autoelaving raw bones under pressure in the 
laboratory, gave the following figures for organic nitrogen on analysis. 

Sample.!!. Organic Nitrogen % (dry basis). 
1 2ll 
2 1.74 
3 
4 

1.96 
1.56 

7 .. A convenient method for disintegration of bones. 
A convenient method for the disintegration of bones by alkali process 

may now be described. This method is simple and by following it culti­
vators themselves will be able to prepare bone fertilizers for their llse. 

PrelJUration of the bones for treatment.-Bones as received from the 
collectors arc fairly clean but some samples are at times very dirty, 
specially when they have to be taken out of pits. In such cases they 
should be subjected to a rough process of washing and the bulk of the dirt 
thus removed. Very green bones had better be avoided as tKe raw mar­
row and fleshy material present are likely to decompose in an unpleasant 
manner. 'l'hc dry bones should then be broken to about half a cubit in 
length so that they can easily be put inside kerosine tins. 

Pl'el)aration of tke vessels.-Empty kerosine tins (canisters) having 
closed lids and each with onlY' a small aperture in the lid, should be obtain­
ed. The opening should be cut on that corner of the lid which contains the 
aperture, keeping at least half an inch space from both the edges as shown 
below. 

(Diagra'D printed on page 74 of the proceedings of the Fertilisers Committee, 
February 1934.) 

It will be s('en that the opening" 0 " is in the form of a quadrant of a 
circle; the radius or the length to be cut on each side is about four and 
half inches. This small width of space will enable pieces of papers b&ing 
Ll92ICAR 
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pasted oyer the openings. As each tin conveniently deals with & char~e 
~ 9 Ibs. of boues the description given below applies to linch an urut 
charge. 

8. Preparation 01 the alkali ,olvtion. 
}'or this purpose the commercial variety of caustic soda (72 per cent. 

quality) may be used, as it is quite cheap. 
Dil!Holve !i lb. of commercial caustic soda in 36 lbs. of clean water 

(river water preferred) contained in an open canister. Add 113 lb. of 
oOrdinary common salt (white variety preferred) and stir the whole mas'J 
with stick to get a homogeneous solution. 

9. Procedure lor the treatment. 

Carefully pack the charge of bones inside the tin, and pour oyer them 
the prepared solution of alkali and salt. Take care that the bonp.8 are 
all covered by the liquid and that moreover the upper surface of the liquid 
remains at a level of at le86t 2 inches higher than the bones. CIOS4! the 
opening air-tight either by SOldering a piece of tin or more lIimple by past­
ing two pieces of brown paper. (greased paper 'Will serve better). The tin 
is then stored for two months. In winter the reaction may be nllowt!d to 
take place for 15 days more. Watch occasionalLy for any sigIlft of leakage 
which, when detected, should be at once closed properly. 

After the appointed periods, decant off the liquid into a separate 
eanister and add enough water over the bones to fill up about half the tin. 
Shake up the tin and allow the bone!! to settle. Decant off the waHh liquid 
which is to be thrown away. The operation of washing must be repeated 
till the bones are practically free from caustic alkali. A convenient test 
for this is to touch· the moist bones with a finger after each wailhin; and 
feel whether they cause any sensation of irritation to the finger. After 4 
to 5 washings the bones will no longer irritate the finger, showing that 
these are free from alkalies. . 

. Next take out these disintegrated bones and smash them up. For this 
purpose an wooden mortar (Okhri) may be used. Dry the fincly broken 
bones by spreading them in the sun. 

About 80 per cent. of the charge will practically be broken down. The 
remaining portion is composed of the more refractory fractions of the 
bones; which along with a fresh charge may profitably be subjected to a 
further treatment with alkali. If, however, the more refractory portion 
(namely, the teeth, etc.) are first eliminated almost the whole of the bones 
is found to be disintegrated in the first treatment. 

10. SubslJqtlc1tt treatments with the used-vp fllkaU liquid. 

The used-up liquid contains about 113 of the original caustic alkali. 
Dissolve i lb. of commercial caustic soda in 9 lbs. of clean water and mis: 
this solution with ~ lbs. of the used-up liqujd. 37 lbs. of this total mixture 
thus obtained is then used for treating a fresh charge of bones 8ccoruinrP 
to the method just described. Successful use of the .. preusc<l" alkali 
liquid has been made for treating a third charge. The liquid obtained 
iUter the third treatment contained in solution a very large amount of 
~rganic mutter. This liquid without being thrown away may be used 
along: with other manures (e.g., in improving the conditions of acid soils). 
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11. Cost 0/ the operation. 
In the villages bones are genEl'l"ally collected by employing depressed 

class coolies on daily wages. A man can easily collect one maund of bones 
per day and takes about ()"4-O for the labour. The maximum cost involved 
in the collection of bones should not therefore exceed 0-8-0 per maund. 
Such cnltivators as feel no objection in handling the bones, can take up the 
'Work of collection themselves and can thus get rid of the cost of getting 
the bones. 

Bcsides bones the following materials are required. 
1. Kerosine oil tin. 
2. Commercial caustic soda. 
3. Common salt. 

1. Kerosine ou tin.-Empty kerosine oil tins are available in the mar­
ket at prices near about 0-4-0 each. 

2. Commercial caustic soda.-This important material is available 
from the chemical dealers in different grades of purity. In thc present 
experiment a cheap variety (of 72 per cent. purity) has been used with 
satisfalltory results. The price was 0-2-0 per lb. 

3. Common salt.-The price is about 9 pies per lb. 
'fhe gross expenditure involved in the alkali process are thns estimated 

as follows. 
Each tin deals with 9 lbs. of bones treated in the solution containing 

t lb. caustic soda and 113 lb. common salt. Therefore, for treating 1 J:t!.d. 
of bones (81Ibs.), about nine times as much materials would be wanted. 

First operation. 
BODE'.'! 9 X 9 (81) lbs. at 0-8-0 per md. 
Caustic soda 9 X ! (7) lbs. at 0-2-0 per lb. 
Common salt'9 X 113 (3) lbs. at 0-0-9 per lb. 
Labour 2 days at 0-4-0 

.Total 

12. Ea(;/t subsequent operations with used 

Bones 9 X 9 (81) lbs. at 0-8-0 per md. 
Cuustic soda 9 X i (4i) lbs. at 0-2-0 per lb. 
Common salt Nil. 
Labour 2 days at 0-4-0 

Rs. A. P. 

080 
014 0 

023 
080 

203 

liq1lids. 

Rs. A. P. 

080 
010 0 

080 

Total 1 10 0 

Assuming that the used-up liquid is used twice over the grand total 
for the three operations comes up to Rs. 5-4-3 and the averag'e cost for 
each treatment amounts to Re. one and annas twelve only (Rs. 1-12-0 only). 
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If the cultivators do the operations themselves including the collection 
of bones in their spare time the cost will be as follows :-

1st operation-

Prices for caustic soda and common salt 

2nd operation-

Price for caustic soda 

8rd operation-

Pri('1) for caustic soda 

Total 

Rs .. A. P. 

103 

010 0 

010 0 

24:3 

In tlds calle the average cost of each treatment will be annas twelve 
only (0-12-0). 

13. Cost of other bone fertilizers. 
The price of bone meal and bone superphosphate paid by this labara­

tory are given below. 

Bones meals 80 lbs. Rs. 5-8-0 without freight. 

Superphosphate 50 l~s. (18 per cent. p.O. Rs. 3-6-0 without freight). 

14. Cost. oIf ~l4ring an ~e of Zand. 
Comparison may be instituted about the approximate eosta of th~ 

fertilizers in manuring an acre of land when it receives 40 lbs. P.O. per 
acre. 

(i) Alkali treated bones.-As this contains 25 per cent. P .0, (on 
air dry samples) the amount of the fertilizers required would 
be 160 lbs. per acre. 

Price of 160 lbs. 

(a) (a: RB. 1-12 per 81 Ibs. Its. 3-7-3. 

(b) @ -1121- per 811bs. R& 1-7-3. 

(ii) Bone meaZs.-Tbis contains about 24 per cent. PI (j. and there­
fore the amount of these fertilizel'J required would be 161 
Ibs. per acre. 

Priee of 167 Ibs. @ Rs. 5-8-0 per 80 lbs. 
=B.s. 11-7-3. 

(iii) Bone superpkospkates.-It contains about 18 per cent. P 0 
" and the amount of this fertilizer required per aert' woulJ b! 

2221bs. . 

Price of 222 Ihs. @ RII. 3-6 per 50 Ihs. 
=Rs. 11-13-3. 
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15. Pol culture ExpeNments. 

To tellt the fertilizing capacity of these alkali disintegrated bones, it 
was considered worth·while to compare the effects on these alkali treated 
bones "'jth those of bone-meal and bone superphosphates on crop yields. 
Of the lIoHs ul!ed, one was a noncalcareous alluvium soil. (Kalyanpur nt:8r 
Ca'Wnpore) and the other was an acid soil (Dacca). 

Nature of the soils.-The Kalyanpur soil had a pH value of 7.94 ~nd 
had the- following mechanical composition-

Clay 

Silt 
Coarse sand 
Fine sand 

Pe!" cent. 
18.26 

19.18 
I 

1.5 
57.84 

The pH value of Dacca soil was 5.51 and on mechanica! analysis it 
was found to consist of 

Olay 

Silt 
Coarse sand 
Fine sand 

Per cent. 
19.28 

25.43 
1.46 

54.0 

The chemical characteristics of the two soils are noted below. 

Kalyanpur Da.cca 

Organio nitrogen 

Organio matter and combined water ._ 

'Total phospheric acid 

Available phospherio acid (1 per cent. Citric acid method) 

'Total potash 

Lime 

16. Fineness of' the fertilizers 1l8ed. 

soiL soil 

Percent. Percent. 

0-066 0'106 

2'56 f'08 

0'073 0'005 

0'031 0·00111 

0·85 0·42 

0-47 0·18 

The fineness of patch of bone fertilizers are of much significance on 
(lrop yields. A sample of alkali-treated bone and one of untrcated bones 
were sieved out into fractions of different fineness. Determinations of the 
'So-called " ayailable " phosphoric acid in these different grades by the 2 
per cent. cjtric acid (Wagner's) method also show that the !lmaUer the 
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sizes (;f the particl~ the more soluble are tht'y in 2 per eenc. ~itric acid. 
The fuU01l"ing table illustrates the fact. 

I'W ... l. P.0Q.eolabA _ to&al p. _ 

Bet_eeo-

10-20 L ll. K. 

20--t0 L ll. M. 

~Lll.lI. 

6C)--8O L II Y. 

80-100 L II n. 
:ru- thea 100 L M..ll 

• ..nable p.o.-
Alkali 
treated a.. .... 
bonea.. 

63·117 17-1. 

79·U ",16 

IlHl M·a 

M·l1 72'00 

9.';.-it 87-1. 

118·41 83·M 

It thus follows that for purposes of strict comparison bone fertilUera 
of the S2me grade of dimt'nsion should be employed. In the Pl'e'te1lt eet 
of pot experimt'nts, the fractions between 20-40 I.M.ll., reprt'$enting th. 
major portion of tht'se bone products, were used. In the east' I)f bone 
super this being n'ry fine and completely soluble in water, the atu1f as 
anilable in Cie market had to be used. 

To study the infI.uenee of finenetlS on crop yield, there was also an t'xtra 
set with alkali treated bones of a size finer than 100 I.lI.lI., utilized far 
treating Di!cca soil 

]7. Rate of p1cosp1coric acid added. 

Phosphoric acid was added to the soil at the rate 50 lhs. P .01 per 
acre of land. 

Tre4Imt"IIt.-The superficial 6" layers of soils obtained from Kalyan­
pur and from Dacca were filled in the usual way into pots of IIize l' 
(height) X 9'" (diameter) which had a layer of gravel at the bottom. The 
jars were in tripJicate. 

18. CrOfU. 
• ..A kharif ~rop of m&r1l"a (Eleusine coraeana) was grcmn, 4 plants 

being allOlred to grow on each pot. 

19. Tie plartls. 

The J;r0gre5S of the grolrth of the plants was systematically observed. 
When the plants were about 2 months old, they were photographed. 
, Plate Xo. I (not printed) illustrates the comparative etIects of the 

3 fertili7.ers on the growth of the M&r1I"a plants in Daeea soil The in1ln­
enee of alkali treated bones is quite evident from the size and freshness 
of thp plants in pou Xo. 22 &: 21. 

Plate No. n (not printed) illustrates the etreet of the alkali treated 
bones on the growth of the plants in Kalyanp1ll' and Daeea iIOils. Daeea 
soil king initially poor in P .01 has been benefited by this fertilizer. 
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Plate III (not printed) shows the remarkable effects of alkali treated 
fine benes (di~ensio~ finer than 100 I.M.M.), compared to alkali treated 
course bones \dlmellslon between 20---40 I.M.M.) and bone superphosphate. 

20. Flower counts. 
Illfio}"t'scence of the plants was carefully recorded every day the 

following tables give the number of flowers counted from each pot 'up to­
llarvesting time. 

Kalyanpur soil. 

No. of flowers. 

Treatments. 
1st pot. 2nd pot. 3rd pot. Mean. 

No manure .. .. .. .. 6 7 5 6 

Bone.meal .. .. .. .. 6 6 8 'I 

,Alkali treated bones .. .. .. 8 6 5 41 

Bone super .. .. .. .. 8 5 5 41 

Dacca soil. 

No. of flowers. 

Treatments. 

1st pot. 2nd pot. 3rd pot. Mea.n. 

No manure .. .. .. .. 4 4 3 " 
Bone.meal .. .. .. .. 6 5 6 8 

Alkali treated bones .. .. .. 9 9 8 g 

Bone super .. .. .. . . 5 9 9 I 

Flower£ng was not much influenced by phosphatic treatment in the 
ca~e of Kalyanpur soils, whereas in Dacca soils the plants responded to 
the fertilizer additions. There were only 4 flowers each in the no manure 
pots hut with alkali treated bones nine flowers per pot W'.'lre produced. 
Alkali disintegrated bones stood first, then came super and next bone­
lllt'al. 

21. Harvesting. 
Before the plants were harvested the heads containing the grains were 

sepal'atC'd from the stalks. The stalks and the grains were then dried in 
the snn and the weights of the dried stalk and the grains free from chaffs 
taken. The following table illustrates the yields of total grain and stalks 
per pot. 



Pot Treatments. 
No. 

1 No manure .. 
2 Do. .. 
3 Do. .. , Bone meal .. 
II Do. .. 
6 Do. .. 
'1 Alkali treat.ed bonea 

8 Do. .. 
9 Do. .. 

13 Bone'uper .. 
H Do. .. 
15 Do. .. 

16 No manure 

17 Do. 

18 Do. 

19 Bone meal 

20 Do. 

21 Do. 

22 Alkali treated bonea 

~3 Do 

2' Do 

28 Bone super 

29 Do. 

30 Do. 

KaIyanpur soil. 

Weight of Weight of Mean weight 
grain .talka 01 graiDi 
per pot per pot per pot. 
(gr_.). (gr_.). (gr_.,. 

.. 16·25 26·5 } .. 15·1 28·5 14·' 

.. 12·85 28'0 

.. 13·65 19·5 

} .. 1',25 23'00 14·' 

.. 16·25 23'00 

.. 17·65 28·00 

} .. 16·30 23'50 16·3 

.. 15·00 23'00 

.. 19·70 22'00 

} .. 14·85 22·00 16" 

.. 15·65 16·00 

" Dac('& soil. 
10'50 

6·40 

'1'65 

14'30 

19·10 

12·20 

18'90 

21'70 

16'70 

16·10 

18·90 

14·10 

21'00 } 
13'50 

11'00 

8·15 

21'00 

25'50 

20'00 

26'50 

22'00 

24'00 

26·00 

20'50 

} 
} 
} 

15·20 

19·10 

16·70 

Mean weight. 
of .talka 

per po' 
(~.,. 

27'6 

I 

21·8 

2'·. 

20'00 

22'7 

It is observeu that in Kalyanpllr soil whic.h has high percentages of 
total (0.073 per cent.) and of anilable (.031 per cent.) phosphoric acid, 
responded little to additions of bone products but that Dacca soil being 
extrpmely poor in total (.005 peT cent.) and in available (.0016 per c~nt.) 
pllOsphoric acid responded appreciably to the uses of these phosphatic 
amendments. Thi> weights of both grains and stalks increased with the 
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addition of phosphoric acid, and of the three bone fertilizers used, alkali 
treated bones prepared at Pusa produced best effects. 

22. Influence of fineness on the yields of crops. 
The follo'wing table will illustrate that finer the dimension of the 

alkali treated bones used, the more was the ,product effective. This is also 
in conformity with the analytical results obtained in the laboratory experi­
ments with different grades of bones recorded above. The following table 
gives comparatjve values of crops yields from the use of alkali treated 
bones (fine) with those from the use of superphosphate and alkali treated 
bones (coarse). ' 

Dacca soil. 

Weight of Weight of Mean weight Mean weight 
Po$ Treatment. grains 8talks of grains of 8talks 
No. per pot per pot per pot per pot 

(grms.). (grms.). (grma.). (grms.). 

28 Bone 8uper .. .. 16·10 21·50 
29 Do. .. " 19'90 26'00 > 16'70 22·7 
30 Do. .. 14·10 20'60 
46 Alkali treated bone (fine) .. 14·75 34·70 
47 Do. .. 22 '60 28'00 18'95 31·20 
48 Do. 19·60 30'00 
22 Alkali treated bone (ooarse) •• 18·20 26'60 -
23 Do. .. 21'70 22'00 19·10 24·20 
24 Do. .. .. 16·70 24'00 

The superior action of the fine fractions of alkali treated bones is 
apparent. 

23. ConcluWms. 

1. A simple method for the preparation of bone fertilizers has been 
described. The method consists in disintegrating raw bones in a solution 
of alkali containing 1.5 per cent. caustic soda and 1.0 per cent. common­
salt. 'l'he bones are to be kept for about 2 months in contact with this 
solution in air-tight vessels. The ratio of bones to solution is recommend­
ed to be 1 : 4. After disintegrating a first lot of bone~ the used-up liquid 
can be used for at least two subsequent treatments with the addition of 
requisite amounts of caustic soda only. 

2. A convenient process which can be availed of by the cultivators them­
selves is to use kerosine tins as vessels for effecting this disintegration. A 
charge of rtine Ibs. of bone is packed in each tin and 36 Ibs. of solution 
cOl1tnining ~ lb. of commercial caustic soda (72 per cent. quality) and 113 
lb. of (,ommon salt poured over the bones. The opening of the tin is closed 
air-tight by pasting two pieces of paper over it. After two months the 
liqnid is decanted -off to another tin and the bones washed 4-·5 times with 
water by decantation. The moist disintegrated bones are then smashed 
up in an Okhri and dried~ 

27 Ibs. of the used-up liquid is mixed up 'with 9 l~. of fre!';h solution 
containing f lb. of the caustic soda and the mixed liqmd used for disinte­
grating a further lot of bones (i.e., a second and third charge). 

The cost of preparation of the alkali treated bones is very low. It 
is about Rs. 1-12 per maund when labour at As. 4 per day is taken into 
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account and only As. 12 per maund when the cultiyators do the work 
. themselves. • 

'I'he priee& of bone meals and bone superphosphates are abOllt Rs. ?-8 
and Us. 5-8-9 per maund at Calcutta, respective1;y. The cost of mannnng 
an acre of laud by alkali-treated bones is cheaper than those by the use 
of bone meals and by bone superphosphates. 
. :t P(.tculture experiments have been carried' out to test the compara­
tive fertilizmg capacities of the alkali treated bones with those (If bone 
meals r.nd bOlle superphosphates. The. bone fertilizers prepared here by 
the alkali process have been found to be in no way inferior to superphoa­
phates, they have produced better effects, in the present experiments on 
marwa ill Dacca soil. 

ANNEXURE III. 
Nom BY RAo BARADl.;R D. L. SAHASRABUOOHE, M.Sc., ~I..AG., AoRICULTUILAL 

. CHEMIST TO THE GOVERNMENT OJ' BOMBAY, POONA. 

I. 
I ntrod ttction. 

At the first meeting of the Fertilisers' Committee of the Impedal 
Council of Agricultural Research held in June 1930 the que~tion of C!rullh­
ing bones was diseussed at some length and it 'Was then decided that somo 
definite experiments should be tried to find out some way of making the 
bones easy to crush by treating them before they are subjected to crush. 
ing. 

It is a well known fact that bones are a valuable source of phospllOric 
acid-a constituent in which many of the Indian soils are deficient. Bones 
are ordinarily collected by low-caste people who get about Rs. 7 to U.s. 8 
per ton for collection. This material is transported by carts and railway. 
throu~h Yllrious agencies to bone crushing factories where it is delivered Ilt 
about RI!. 50 per ton. After charging about Re. 20 for crushing and in 
addition paying agency and transport charges on the way baek the bone 
meal is f'old to the village cultivators at Rs. 130 to Rs.. 140 per ton. Bones 
cut into i inch and larger pieces are exported. This demand has nQ'V 
gone down and ,hence bone meal is a little cheaper. The details about col­
lection, transportation and agencies are given in the appendix. 

The bones have one great defect. They are not friable snd brittle. 
They art> tough and unless there is a special machine they cannot be crush. 
ed. By ordinary pressing they simply get flattened. It is hence that 
they must be sent to a special bone crWlhing factory in order to powder 
them. As the transport and agency cha11Zes cannot be cut down in this 
process there is very little hope of making bone meal cheap enough to be 
within the .. asy reach of cultivators. We must find out some process by 
which the bones ca!l be made friable and e.an then be crushed in village 
centres without any costly machinery. 

The Fertilicrers' Committee asked me as one of the representatives of 
the Bombay Presidency to try experiments on the disintegration of bone. 
to make them easy for crWlhing. , 

The results of these experiments have now been pot together. In sec­
tion V of the paper the economic side of the treatments is discussed in 
order to enahle the workers to find out which of the processes experimented 
upon is the most suitable. 
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Exj,eriments Wf.!re made along three lines of treatments ;- (1) By 
treating with chemicals, (2) by keeping in contact with bulky materials 
and (3) by heating. 

The treatments along the first two lines require time Bud therefore 
they were taken up at once. Bones were weig'hed and pU,t jnto suitable 
drums along- with the chE'micals or bulky materials. Each treatment had 
four to five drmns. One drum from each treatment was taken at suitable 
interyals. Bones were removed from the drums, washed with water to 
remove the adhering material and 'well dried in the sun. .A portion of this 
was then te!!ted to determine the disintegration produced in the bones with 
regard to crushing. 

To measure the ehange some arbitrary standard had to be fixed. It 
Waf! thereforE' decided to pass a definite quantity of bones through a small 
ore crllshing machine and find out the time required. The machine that 
was used is known as the Simplex Crusher, to be operated by hand. The 
accompanying photograph will give a clear idea of the same. 

(Diagram x:rinted on page 84 of the proceedings of the second meeting of the 
Fertilisers Committee, February 1934.) 
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(Diagram printed on page 85 of the proceedings of the second meetin, of th4 
Fertilisers Committee, FebruaQ' 1934.) 

The only modification made in the machine waa to repl~e the plane 
surface plates by grooved ones. '.Dhe crushing plates in thi machine are 
held in such a way that the opening at the top is 'Wide enough to take 
large size bones, getting narrower towards the bottom end. The distance 
between the two plates is adjustable and during the trials the bones were 
passed twice through the machine. 

In the first crushing large bones were broken into small pieces and in 
the sccond crushing they 'Were reduced into sufficiently fine powder. 
During the first crushing the distance at the top between the two plates was 
2.4 inches and the distance at the bottom end waa 0.25 inch At the time 
of the second crushing the plates were brought closer together with 1.8 
inch distance at the top and 0.125 ineh at the lower end. The crushed 
material wad passed through 2 mm. sieve and weighed. 
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AR all the treated bones were subjected to exactly the same process of 
crushing tIlt' results obtained are comparable. 

A separate section is devoted to eac.h type of treatment. In discuss­
in'" each line of treatment it is clearly shown as to which of the treatments 
in" that particular line is the best and is worth consideration so that in 
Section V only the most suitable treatments are discussed from the eeo-

c nomic point of view. 
Strong alkali solutions like 20 pel' cent. and 10 per cent. caustic soda 

dh'int<>grate bones very quickly but these solutions are costly and difficult 
to handIt!. During the treatments the bones lose a good deal of the nitro­
"gen in them. These treatments, therefore, will never pay and will never 
be accepted. Solutions of 5 per cent. caustic soda and 5 per cent. 'wash­
ing soda are !'lufficiently quick in action. Their cost is not very high and 
during the treatment the loss of nitrogen is not much and hence 5 per cent. 
caustic soda and 5 per cent. washing soda treatments deserve considera­
tion. 

Strong acids are out of the question both on account of their cost and 
the ditncnity in handling them. Dilute acids like 2 per, cent. hydrochloric 
01' 2 per cent. sulphuric acid are very, slow in their action and are not 
much better than water. These are, therefore, not worth consideration. 

'fhe bulky materials like cattle dung, urine, farm yard manure, etc., 
are all vet:y cheap but so slow that these will not be accepted by men who 
wallt to start bone-crushing as a business concern. 

BoiliJIg' 'with water is not of much use. Treatment with steam undel'! 
pressure is very effective and makes the bones very easy to crush but the 
cost is a lIttle t00 high. Roasting or half-charring of bones is very simple, 
clean and cheap. '1'he bones treated by either of the processes lire easily 
crushed. There is very little lo<;s of nitrogen in roa.~ting 1I1though 
there is !;ome loss in half-charring. Even after making allowanee for thii 
loss the processes prove to be economically sound. 

In filling drums and analysing samples Mr. N. R. Gurjar, RAg., of 
the chemical laboratory of the Agricultural Chemist, gave valuable help 
aud deserves sincere thanks. 

Treatment with Chemicals. 
Bones were subjected to treatments with chemicals of two types-(a) 

and (b) Il(~id. 

(a.) Al'wli Treatments :-Under the alkali treatments there were (1) 
caustic soda, (2) washing soda and (3) caustic lime. The strengths of 
these WffC as follows :-

1. Caustic alkali 20 per cent. 
2. Call1;tic alkali 10 per cent. 
3. Caustic alkali 5 pe'r cent. 
4. Caul;tic lime 5 per cent. 
5. Washing soda 5 per cent. 
6. Washing soda 2 per cent. 

It JDay be stated here that the first two treatments were taken only on 
theoret.ical considerations and for the sake of comparison as alkalies are 
very activf on bones. In fach case the chemical was added to water to 
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make up the neees81U7 strength and this was added to bones kept in 
drums. The quantity of the liquid was enough to kef'p all the bones bu­
mel'Sed in the liquid. The strength and the level of the liquid was kept 
up by adwng water to make up what was lost by evaporation. For each 
experimt'nt there was a series of drums and at fixed periods one drum 
from t'ach trcatment was taken. For &hort period experimenta the quan­
tity of bones was 5 pounds for each treatment, fOr each period ; and in 
long period experiments the quanti~ of bones was 50 pounds for each 
treatment for each period. Taking for instance, the case of 5 per cent. 
caustic soda there 'Were four ~rums each having 5 pounds of bones. Ont 
of tht'lle one lot was crushed. at the end of 24 hours, second at the end of 
8 days and so on. In the CiIlBe of 2 per cent. washing soda the treatment 
continued for 4 months. There were five drums each containing 50 
pounds of bones completely immersed in the caustic material. One drum 
was tnken at the end of the first month, another at the end of the second 
month and so on. 

Wilen the material was removed from the strong solutions of caustio 
soda a good deal of the material was found to form a bulk with the 801u­
tiOllS. In I>nch cases the 'Whole bones were removed, washed with water, 
dried and erusht'd. The pulp that remained bebind was dried. A part 
of this was washed well witb water. Nitrogen was determined both from 
the "'ashed and unwashed material. In such C&S6i!l where pnlp ,vas not 
formed thc bones were removed, washed, dried and crushed. Drying w88 
done by exposing the bones to the sun for about 12 days. 

The period for soaking the bones in 20 per cent, and 10 per cent. 
caustic soda was only 24 hours. For 5 per cent. caustic soda and 5 per 
cent. WUsiljllg soda the trials were made for peTiods of 24 bO'1rs, 8 days, 
16 days anel :!4 days; for 5 per cent. caustic lime the periodll were 8 days, 
and 16 days and also one month, two months, three months and four 
months while for 2 per cent. washing soda the periods were one month, 
two months, three months and four monthB. 

Tbe quantity of bones found 'UDder t'acb trial after dry~ but before 
crushing was as given below. Some 109i on the original 'Weight is expected 
due to drying but tbe rest of tbe loss must be attributed to th" formation 
of pulp due to the action of the liquid in which the bones were kept. 

TABLE No.1. 

ShotAJtflg tlte per cent. of dried boftts recovered after frealJlltrat. 

Treatmen\. 

Caustio soda 20 per cent. •. 

Caustio soda 10 per cent. •• 

Caustio soda II per cent. 

U hoU1'8. 

Per oent. 01 dried bonee reeo~ 

85'0 
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With other treatments the quantity recovered was about 95 per cent. 
wltich meant! that there 'was practically no formation of pulp with the 
chemicalwsed for treatment. With 20 per cent. caustic soda the action is 
very quick. In 24 hours it breaks the bones to a pulpy condition to the 
extent of 55.7 per cent. For the same effect 5 per cent. caustic soda takes 
] 6 days. TLt' action of caustic soda is also seen on the bones recovered. 
They bl-'Come friable. This action was tested by- passing the dried bones 
through the crushing machines already described. The time rcquired for 
crushing is in inverse 'ratio to the action of the chemical. 45 tn 50 per cent. 
of thc material twice poassed through the machine conld pas~ through 2 
mm. sievE:'. 

TABLE No.2. 
Showing the time required to pass bones twice through the machine. 

Time requir. Time requir. 
Treatment and period of soaking. ed for crush· Treatment and period of ed for crush. 

ingin soaking. ing in 
minutes. minutes. 

Raw bonea .. .. .. 95 

Caustio soda 20 per cent.- Washing soda. 5 per cent.-

24 hours .. .. 15 8 days .. .. 33 

16 days .. .. 32 

24 days .. .. 28 

Caustio soda 10 per oent.- Washing soda 2 per cent.-

24 houra .. .. 29 One month " .. 62 

Twomontha .. .. 45 

Threemontha .. .. 28 

Four months .. .. 25 

Caustio Boda 5 per cent.- Caustic lime 5 per cent.-

24 hours .. .. 52 One month .. .. 40 

8 days .. .. 10·5 Two months .. .. 35 

16 days .. .. 10·5 Three months .. .. 34 

24 days .. .. 10·0 Four months .. .. 30 

It will be. easily seen that the action of 20 per cent. caustic soda is 
wry di"ectiYe. W'e have, however, to take a number of iactil into ('on­
sidcration. 20 per cent. caustic soda is too strong to be handled.. The 
cost of the treatment is high and the pulp formed is, higthly alkaline and 
must be 'washed well before using on the land. 5 per cent. eanstic soda is 
able to make the bonE:'s friable in 8 days to the same extent to which 20 
per cent. ('austic soda can make them friable in 24 hours. We have also to 
take into consideration the nitrogen per cent. in the treated bones before 
DI911ICAR ' 
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:we fix upon IIny treatment. The nitrogen in the treated bon~ is given in 
the followinl,! table ;-,-

TABLE No.3. 
Showing tie per cent. of nitrogen in treated bones. 

Treatment and period of 80aking. Nitrogen Treatment and period of Nitrogen 
per cent. soaking. per ceDt. 

Caustic 80da 20 per cent.- Caustic loda II per cent.-

24 hours well washed and 0·17 crushed bon. 2' hour. .. 2·M 
dried pulp. 

8daya .. .. 2·75 

Crushed bones .. .. 1·29 

16 days .. .. 2·75 

Caustic soda 10 per cent. pulp , 0·6/1 
24daY8 .. 2·78 

Crushed bones .. .. 1·89 

The proportion of nitrogen as given above is from well ,vashcd mate­
rial to remo,'e the alkali as far as possible. Considering all points Clf view 
it will be seen that 5 per cent. caustic soda treatment for 8 days 'Would be 
the most s11itable if caustic soda is to be taken for treating the bones. 

'l'aking now washing soda in two strengths the following percentages 
of llitl'ogell in well washed bones are obtained. There is no appreciable 
quantity of pulp formed with 'washing soda of the strength taken ;-,-

TABLE No.4. 
Per cent. of nitrogen in treated bonel. 

Treatment and period of soaking. 
Nitrogen 
per cent. 

Treatment and period of Nitrogen 
loaking. per cent. 

Washing 80da II per cent.- Washing aoda 2 per cent.-

8daya .. .. 3·65 2 monthe .. .. 3·64 

16 daya .. .. 3·60 3monthe .. .. 3·80 

'monthe .. .. 3·/iS 

In washing' soda 5 per cent. seems to be far better than 2 per cent. in 
making tbe bones friable. There the loss of nitrogen also is not much. 
The best treatment with this chemical would be to soak the bones in 5 
per cent. solution for 8 days. 

Ca11stic lime also has a disintegrating action on bonel'. When it j" 
mixed with water to the extent of 5 pe~ cent.; its action is a little better 
than that of 2 per cent. solution of washing soda' i¥ making the bonea 
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friable but it is far below the 'action of 5 per cent. washing soda. Bonea 
treated with eaustic lime need not be washed for being used as manure. 
Nitrogen in the bones treated with caustic lime was found to be as fol­
lows :-

TA..BLE No.5. 
Nitrogen per cent. in bones treated with 5 per cent. Caustic lime. 

Period of soaking. Nitrogen per cent. 

Onemonth .• 

Four months 3·14 

Treatments which require long periods are not likely to be taken up 
by people a!! a practical proposition and it is neceSS'artY to take tbe shortest 
period possible without increasing the cost too much. Hence 5 per cent. 
washing soda is likely to be more favourable than 5 per cent. caustic lime. 
The lime takes three months to bring about the same disintegration wh~ch 
washing soda brings about in 8 days .. Out of the alkali treatments which 
need be considered from an economic point of view are :-

(1) 5 per cent. caustic soda. 
(2) 5 per cent. washing soda. 

(b) Acid Treatments.-It is well known that strong hydrochloric and 
sulphuric acids dissolve bones. But when our object is to find out a pro­
cess which can be taken up by rural people to crush bones it is neceSbary 
to avoid. except on theoretical grounds, strong acids whicb are costly and 
also bad fo)' handling. Hence only 2 per cent. solutions of bydrochlori6 
acid and sulphuric acid were taken. Bones were kept in these acids and 
also ill water for comparison. The comparative friability of tbe treat­
ments can bl.' judged from the following table :-

TABLE No.6. 
Minutes "equired for 1.5 pounds of dried bones to pass' through the crush­

ing machine. 

One Two Three Four 
Treatment. month. months. months. months. 

Number of minutes required. 

Water .. .. .. .. 63 45 45 32 

Hydroohlorio acid 2 per cent. .. f5 30 30 25 

Sulphuric aoid 2 per cent. •• .. 60 42 35 30 

Raw bones require 95 minutes for 1.5 pounds to p~s throl1gh tile 
machine twice. (Table No.2}. 
Ll92ICAR 
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About 45 per cent. of the crushed material from acid treatment is fine 
ellough to pass through 2 mm. sieve. .. ' 

'rha, table _ sho'ws that hydrochloric acid has the hIghest lll!hOll aud 
water the hlwest. But the acids in such low strengths do not show much 
advuntage over water. 

The 2 per cent. acids compare well with 2 per cent.. washing soda. 
giving pructic:lUy equal actions in making the bones fnable. By treat­
ment 'with acids the percentage of nitrogen in bones calculated on dry 
matter'is lowered. 

TABLE No.7. 
Per cent. of nitrogen in bones treated with acids. 

Water-

One month ," 

'.Four months 

Hydrochloric acid 2 per cent.­

Onemonth •. 
\ 

Four months 

Sulphuric acid 2 per cent.­

Onemonth •• 

Four months 

Treatment. Nitrogen per cent. 

3·62 

3·03 

3·57 

3'06 

When all the factors are taken together such as nitrogen, friabmty of 
bones and cost of material, water proves to be more suitable than dilute 
hydrochloric or sulphuric acid. 

'III. 
Treatment with bulky materials. 

The buiky materials used for making the bones 'friable were (1) soil, 
(2) faTm yard manure, (3) cattle dung, (4) urine and there waa water 
also for comparison. 

-" , 'The weil!ht of urine and 'water was double that of the bones while the 
weight of soil, farm yard manure and cattle' dung was four times the 
weight ')f bom's. The weight of the bulky material included 35 per cent. 
of water. 

The bulky substances and bones were put in drums in alternate layers. 
The drums wel'e covered 'well and the loss of water due to e\"aporation waB 
made up from time to time. There were four drums under ('ach treat-c 

'mellt. When ,bonea were removed for crushing they were washed to re­
move aU 'adhering triaterial and dried in the sun, _ One drum of each treat­
ment wall l'emoved at each period. Out of all the bones that wera dried 
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only 1.5 pounds for each treatment were crushed. The comparative fri­
ability is given below :-

TABLE No.8; 

Minute.~ taken to PflsS 1.5 pounds twice through the mill. 

One Two Three Four 
Tre&tment. month. months. months. months. 

Soil .. .. .. .. . . 60 47 29 25 

ll'&rm yard m&nure .. .. 60 38 34 32 

C&ttie dung .. .. .. .. 65 50 32 25 

C&ttie urine .. .. .. ., 50 33 32 25 

W&ter .. .. .. .. .. 63 45. 45 32 

.About 45 per cent. .of the crushed material passes through 2 mIn. 
sieve. Out of the bulky materials tried urine is the quickeRt. 

'I'he fflfm yard manure is a material which is rotted while cattle dung 
is 110t. The action of farm yard manure is quicker than that of cattle 
dung in the beginning but after th'ree months cattle dung is more active. 
With all the differences that are shown above water seems to uo well if the 
treatment cuntinues for four months. Upto three months the other mate­
:rials arc more advantageous than water. 

With regard to the nitrogen in the treated material we find. the follow­
ing percentages. 

TABLE No.9. 

NiirogfJrl per cent. in bones treated ivith bulky mate/'iul.~. 
-

One Two. Three Four 
Tre&tment. month. months. months • months. . 

EoU .. .. .. .. .. 4'09 3'92 3·76 3·58 

F&rm y&rd m&nure .. .. .. 4·09 3·96 3·96 4·1 

C&ttie dung .. .. .. .. 4'16 4'15 3·88 3·84 

C&ttle urine .. .. .. .. 3·94 3·94 3'88 .. 
W&ter .. .. .. .. .. 4'04 .. .. 4·04 

III treatments with bulky 1naterials the cost of the materials is not of 
mnch consequence since these materials are available on the farms and 
are ultiJl11ltely added to the soil for which they are meant. nut liS the 
periods taken for disintegration are long they cannot be co~idererl as use­
full treatment in crushing bones. 
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IV. 
Tre«I.uar tritllql-wd .1Id d.ry. 

Bones 1reft ~ated 1rith (.) lret aDd U) dry heat and (~) the:r were 
also subjected to the aetiOD of ehaning. 

(.) Wei Md. 
Wet b~ating ~nsists of heating the bones in eontaet with water or 

steaming them in an autoelaTe. 
T~ po~ of bones 1rere boiled in water for (1) one holll' and (2) 

for three hours. Th~ were well dried and 1.5 pounds of N~h -.al sub­
jected to tIle crushing test. Bones boiled for one holll' took 4., lIlinutf'S to 
pas.i twice tllrough the erushing mill1rhile thoee that were boilf'd for three 
hours blOk 32 minutes. The first lot ~ntained 4.24 per eent. ni~ 
while the ~nd eontained 4.1I per cent. ni~lL. The thre.e hour boil· 
ing makes the bonf'S slightly more friable than one hour boilinr but d~ 
not show mDeh advantagt over one hour boiling. III autoelave at.-1Ilintr 
three pounds of bonf'S were sub~ted to steam aetion at UooC. for (1) 
olle hour and (2) nro hours. The bont'S subjt'eted to two-ho>ur Iteamiug 
1l1kt~ pl"CS$1Jre eould be easily pl'eSlied and «USbed b:rlaud but DOt ., the 
hont'S stel\mt'd for ODe hour only. Thf'ir friability and nitrozea per eent. 
are gh'en below. for ~pui90D. 

TABLE No. 10. 
Jl .... I('.s toll" I. p4..tI Itrice U,.owgl lu ",ill Gild. U. "iIroge. pn' t'''' . •• 

bollU. 

A.toda_ wi ... _ at I 4O"C..­
F __ 1aov •• • 

5 

3·a "rer-t.. ..... 
tJm..~ 2 ...... _ 

3'M 541.-_ ... ........ 
~2_ ... _ 

SteamiJl~ the bones r.t 1I0c C. fOf' two hours makes the boot'S pt"rft'et· 
ly friable and if this is practieable in rural areas it will be an ideal pro­
~ hut tbis may not prove to be the r~ fit for rural area.i at prnt'nt. 

(b) Dry 1,4Iiflg. 
In dry heating bones were heated in ail' OTt'D. 3 pounds of oont"S 

were heate-d for 5 hours at 100°C. and another 3 pounds 1I"1!re ht'tltai for 
5 hOUn1 at 150°C. On ~ through the min they gn~ the following 
figu'f'e9 :-

TABLE No. 11. 
TUt' ~qwired '0 pus Iwe Il,""gl 11. _ill Gild Nitroge. ",,. cui. 

IS 
U 

'·IS , .. 
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Dry ht'ating though not as effective as steam at 140° C. yet it has a 
sufiiciently goO<! action in making the bone friable and ('bY to erush. In 
this process there is no loss of nitrogen. 

Sinre o,-.. n heating gll\"e ~ results experiments in roasti~ boDes on 
ordinary fire of dry leayes, etc., were tried. Ten pounds of bones wt're 
spl~lld on an iron sheet put on a shallow pit. to bum fuel. Anotllt·r iron 
bllt't't ..... as put on the bont's as a cover. The fuel used was 1.5 lbs., 2.5 1bs. 
and .; IUs. Aftt'r the whole fuel was burnt, the bones were allowed to 
cool down Bud were then crushed. The results obtained were as foUoWi! :--

TABLE No. 12. 
Tim~ token l:!1 1.5 Ibs. of bones to pass twice throllgh the mill ana also the 

per unt. of nt·troger. present in the bones. 

Treatment. 

With 1· 5 lhe. of fuel for 10 lhe. of boue 

Wath 2·51be. of fuel 

With lilhe. of fuel 

Min tes 
required to 
pass 1 . 5 I s. Nitrogen 

t .... ice 1 errent. 
throu, h t:'e 

mill. 

20'5 '·12 

5·0 "13 

10'5 4· .. 

I~Oil~ting on iron sheets seems to be quite effective in making the bODes 
frinble · ..... ithout loss of nitrogen. The whole process of ht'ating does n!)t 
take rot·r(' tLIUl an hour. If large quantities are to be heated t.he~· must be 
spl't'ad evenly in ODe layer and roasted. 

(l') Half-chan'ing and Charring. 
Til order to 8\"oid all care and trouble in roasting bones betWl"t'D iron 

shE-ets hcuting bones dirt'Ctly in contact with the fuel was t.ried. If the 
bones art' burnt down they give us only the ashes which ~utain all the 
ealcium plw!.phate but lost' practically the whole of the nitrogen. There­
fore charring and half-cltarring processes were tried. In tlu.'<, dry leavt's 
and farm rt"fuse were used. For half-eharring the quantity of fuel re­
quired is 10-12 lbs. for t'veJ1.V' 100 Ibs. of bone and in full ch:Il'rillg the 
quantity of fuel is about 16 lbs. per 100 lbs. of bones. The bones 'With 
thl's' trials I;a\"t' th .. following ~sults by crushing. The oharred bones 
can bt' casil~' crushed by fin~rs. Tht' half-eharred also llrP. sufficiently 
easy for c~rl!shing :--

TABLE No. 13. 
Timr f("(,'Ilil"td by 1.5 pounds to pass twicf' through the fI.ill and the per­

untag6 of X ilrogen. 

Minutes re-
quired to Nitrogen 

pass hrice per cent, Treatmllllt. 
throu/!h the 

mill. 

10 !·89 

Ii 1·55 
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Full charring requires more fuel and caUBeS much loss of nitrogen. 
Half cbarring is a very simple process which does not take mOl'e than an 
hour for the full process and retains a sufficient quantity of nitrogen iu 
the .half-charred bones. 

V.-The Economics of the processes tried, lor Ihe Disintegratiull 0/ Bonta. 
The prices of bone meal were very high till October 19:30. As deli­

,'ercd at the factory the rates were 90 to 100 Rupees per ton, wherea'S they 
are now (in J~ 1931) 70 to 80 Rupees a ton. The price increases at 
!least by one-third and many times by one half by the time the bone meal 
reachE:s a farm or a garden in a village, due, 8B already indicated, to trans­
port and agency charges. Whatever be the processes recommended they 
must t:e l'xamined in the light of the final price which the agrillulturist 
'will have to pay. It is, therefore, proposed to calculate the cost of the 
best }lrocesser:: under each type of treatment. 

Under treatments with chemicals those with 5 per cent. Caubtic soda 
and 5 1)er cent. washing soda. may be taken to be the best of those that 
are tried. E.nd their costs may be calculated and similarly for othfr types. 

VI.-Cost 01 treatment. 
Caustic soda 5 per cent.-For every 100 pounds of bones the solution 

required is 200 pounds. The total quantity of solution for one ton of 
bones will bel 4,480 pounds. At 5 per cent~· the quantity of Ca.ustic soda 
,,·m 1)(' 224 pounds. If the rate of caustic soda is Rs. 344 per ton the 
cost of treating one ton of bones will be Rs. 34.4. Tbe cost of washing 
the caustic soda from the treated material must be taken into considera­
tion but the labour charges may be left untouched for the preScT,t. 

Wnsl1i1lg soda 5 per cent.-The quantity required for treating' one ton 
of I10nes will be 224 pounds. If the 'washing soda is availab!e at Rs. 152 
per ton the cost of treating one ton of bones will be RB. 15.2. 

Bttlky materials.-'Th-eatment with bulky materials need not be taken 
into account since these bulky materials will be invariably available to 
the agriculturist as manures. ~'urther, as the bulky substance.i act very 
slowly in malting the bones friable. these treatments will not be of much 
use in the process employed to facilitate the crushing of bOlles and tlleir 
costs n!:'ed not be calculated at all. 

Hot treut,nents.--Boiling with water is not of any advantage. Steam­
ing under pressure has an excellent effect on making the bones frjable, but 
the process is not 'within the scope of the rural people and JDay prove to 
be costly liS it would come to about Rs. 40 .per ton of bones. 

Hoasting on iron sheets and half charring seem to be the best suited 
to the vi1I&ge conditions . 

. Cost of roasting on iron sheets.--Good results are obtained by using 
25 pOlmds of fuel· to heat 100 pounds ()f bones; therefore fol' one ton 
of bones the quantity of fuel will be 560 pounds. The fuel used was 
waste bay or crop stubbles. . These materials can be easily ohtained at 
the rate (If annas four. per maund of 80 pounds. Therefore for heatinJ! 
one' ton of b(lnes the ('ost will be about Rs. 1-12-0. Cott()n ~tllhhle" an.} 
dry leaves 81'(' very cheap in many places and the cost in suchpla,.. .. s 

·fol' lleatingbones will ·be even less than tbis. The final product after 
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heating is 90 per cent. of the original quantity. Therefoire the cost of 
.fuel to obtailJ one ton of final product will be Rs. 1.95 or roughly Rs. 2. 

Cost of half-charring of bones.-It is found that about 12 to 14 pounds 
of fuel is quite sufficient for half charring of 100 pounds of bones. For 
one ton of bones the quantity of fuel required will be 313.6 pounds. This 
lit thc ratc of 4 annas peT maund of fuel Will be one rupee per ton. ~n 
one trial 011 half charring of bones the fuel charges for 1,475 poun.ds of 
bones ,vere only annas two at Kumta and also in another trial at Dharwar 
the cost· or fuel was found to be about annas 4 per ton of bones. The 
quantity obtained after haIr' char~ing one ton of bones is about 70 'PeA'! 
eent. ; therefore to obtain one ton of half charred bones the cost of fuel 
will be a.bout annas six. It will be seen that in no case the cost of fuel 
for one ton of final p!l:oduct will be more than one rupee. 

VII.-Cost of crushing. 
'l'he cost of crushing is another item which has to be taken into 

account. When labour on daily 'Wages was engaged to C1l'ush half charred 
bonfls by stones the labour cost was found to be annas two to crush and 
sift 60 pounds of half charred bones at Dharwar and· at Kumta labour 
charges for cbarring, crushing, and sifting were found to be Rs. 1-4-0 for 
860 pounds of half chal"l'ed bones.. The Dharwar cost works at Rs. 4-11-0 
and the Kuruta cost works at Rs. 3-4-0 as labour charges. Roughly Rs. 5 
might be taken as the Clharges for crushing one ton of half charred bones. 
The half charrcd bones and bones roasted on tin sheets with 25 per cent. 
fuel sho'Wec't in the crushing test that 1.5 pound of each requires 10 
minutes and 15 minutes, Tespectively. 'rherefore, roughly speaking, the 
cost of crusbing roasted bones Will be one-half times as much as that 
of crushing half eharred bones. This means the charges for crushing 
one ton of rOasted bones wiII be Rs. 7.5. Similarly for 5 per cent. caustic 
soda and 5 per cent. washing soda the cost of crushing one ton gf treated 
boncs will be Rs. 5 and Rs. 16, respectively. If instead of manual power 
bullock power is used and bones are crushed in lime mills the cost of crush­
ing will be reduced by one-third at least. In place of Rs. 5, Rs. 7.5 and 
Rs. 16 the cost will be Rs. 3.3, Rs. 5 and Rs. 10-6. 

VIII.-Calculation of full cost. 

In full cost accounts the oost of the bones must come first. Practically 
in all the '-i1laf::es in thc Bombay Deccan the charges paid for collecting 
bones are Rs. 'j to 8 per ton. But it may not be possible to erush bonM 
in every villllf::e. It may have to be done in a suitable c~ntrc for a 
group of 30 hI 40 villages. Under these conditions the transport and other 
charges '" i~l haye to be taken into account. Rs. 4 for transport and Rs. 4: 
for Il~\'llts, etc., per ton would be a reasonable charge and hence tlle eost 
of bones at snr.h centres would be Rs. 16 per ton instead of Rs. 8. 
CaleullltiollS may be made for individual village work and also for rural 
centl'es separately. 

It is now }Jossible to work out the full cost for the treatments with :-

1. Cau!.tic soda 5 per cent. 

2. W lI"hing soda 5 per cent_ 

3. Half charring. 

4. Roasting on tin sheets. 
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1. Caustic soda 5 per ceftt.--85 per eE'nt. material is obtained after 
treatment. T.herefo're, to begin with 1.2 ton of bones must be taken to 
get oue ton of treated matcrial. Bones are collected in villages at the 
rate of Us.. 8 per ton ; the cost of 1.2 ton will be Rs. 9.6. After trane­
port charges to a rural centre it 'Will be Rs. 19.2 at Re. 16 per ton. The 
(~ost of tl'ca1ment will be Re. 41.2 and the cost of crw;biug will be 
..Rs. 3.3. Hemoval of the alkali bY' washing may cost one rupee per ton. 

o 2. lV as1Ling soda 5 per cent.--85 per cent. material .is obtained after 
treatment. Therefore ·to start with 1.2 ton of bones must be taken. The 
cost will l.e R&. 9.6 in a village or Re. 19.2 at a rural centre after paying' 
transport charges, etc., the cost of treatment will be Re. 18.5, cost of crlu,h­
ing l~. 10.6 and of washing alkali, etc., rupee one. 

3. Half charring.-70 per cent. material is obtained aitllr treatment. 
Thereforf' 1.43 ton of bones will have to be taken at the be"tinning in 
order to get one ton of the final material. Tlbis"Wil1 cost Rli. lV; in 
B village Qr Rob. 23 at a rural centre. The cost of cha!rrUtg will be rupee 
one, to obtain one ton of half charred material and the (oost of crushing' 
will be ns. a.3. 

4. Roasting on tin sheets.-90 per cent. of the original material is 
()btained after treatment. To get one ton of treated material 1.1 ton of 
bones UJm-t be taken to start with. The cost of bones, therefore, will be 
&. 8.8 in a villAge and at a rurlll ct'ntre Rs. 17.6. Cost of roaating will 
be Rs. 2 lilld of crusbing Rs. 5. 

By pntting side by side all tbe expenses a good comparison can be 
made of thrill. In villages they will be as sketched belo'v :-

TABLE No. 14. 

E:z;pellses to obtain one ton of finaZ product of treated bone. if prepared t1J 
a village. 

Cost of Cost of Cost of 
bones to get treatment crushing Total cost 

Treatment. one ton of for one ton of parton for 
final obtaining the treated the final 

material. one ton. bones. product. 

Re. Ra. Re. Ra. 

1. Cuatic soda 5 per cent ••. .. 9·6 42·2 3·3 55·1 
(including 

• washi 111) • 

2. Washing soda 5 Jar cent. .. 9·6 19'5 10'8 3g·7 
(including 
washing). 

3. Half charring •• .. .. lI'5 1·0 3·3 li·8 

4. Roasted bones .. .. 8·8 2·0 0·0 15·8 
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'1'11e tvtalllost per ton of bones including transport and agency charges 
to a rural centre would be Rs. 16 as shoWn in another pIal·e. 'fhe cost 
of one t(.n of treated material under this conwtion will be as follows :-

TABLE No. 15. 

Expellses to obtain one ton of final product of treated bones at a central 
place in rural areas. ' 

Cost ~f Per ton Per ton 
bones to get Cost of coat of total cost 

Treatment. one ton of treatment. crus Ling for 
final the treated the final 

material. bones. product. 

Ra. Rs. "' Rs. Rs. 

1. Caustio soda 5 per cent ... .. 19·2 42·2 3·3 64·7 

2. Washing soda.') per cent. .. 19-2 19·5 10·6 49·3 

3. Half charing .. .'. 23·0 1·0 .. 3·3 ' 27·3 .. 
4. Roasted bones .. .. 17·6 2·0 5·0 24·6 

Durillf,! the treatment of bones some amolmt of nitrogen is lost and 
since it i& on.' of the valuable food constituents its value must be taken 
into account. The di1ferenc~ in the nitrogen percentage due to treatments 
are as given below :-

TABLE No. 16. 

Nitrogen per cent. in one ton treated bones. 

1. Raw bones (original) 

2. Caustio soda 5 per cent. 

3. Washing soda 5 per cent. 

4. Half charred 

• Roasted 

Nitrogen 
per cent. 

Lbs. 

4·09 

2·76 

3·60 

2·89 

4'13 

In one 
ton. 

Lbs. 

91-15 

61·g 

80·6 

64·7 

92'5 

In order to ascertain the total loss of nitrogen in th~ process it is 
necessary t.o deduct the amount of nitrogen present in one ton of the 
final product from that of the bones we take at the beginning to get one 
ton of the final product. . 
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Table Ko. 17 givea the quantity of bones lakeD to obtaiD one ton of 
final treated material. total nitrogen to &tart with and tile quantitJ' of 
nitro:;en in the final produet and th_ the lO8I sustained. 

T~ No. 17. 

Q..tity Qaatity Q.atity 
X-of of ...... of~ of~ 

~~t.. ....... - ...... ..... ....... 
.. crliDal wQ. ..... .....iaecI 
~ ........ 
....a.L 

u.. u.. u.. 1M. 

L c...tic 80Cla 5 per «*at.. •• .. 1,688 101·' 11·1 U·1 

%. W ~ 80Cla 5 per «*at. .. 1,688 lot·, 8O·t n·J 
1. Half eMning .• .. .. !,7D Ill·. N·7 .e., 
.. BOMIlecl __ .. .. usa 91·5 92'5 .". 

Sulpl:ate of ammonia is sold at present at the nte of R~ U.s pel' 
bag of !!2t lbs. Taking 20.5 per eent. of nitrogen in sulphate of anur.ouia 
its l)ri<"e may be taken to be three pounds of nitrogen tor ODe J'Opt"e. 
The loss of njtrogen 1rhen. ealeulated in mon~ nIue OD this basil1rill be 
as follows :- • 

TABLE No. 18. 

Lou ill mMIt'y du to lou ita ftitrogr" c4lcw14tt'·d 0" ON 1(1" of u~ flr:a1, 
prodwct. 

Treatment. 

1. C£ustie soda 5 pel' cent. 

2. "ashing soda 5 pel' ~t. .. 

3. Half charring 

.. Roa...<:ting 

Loss in mODf'V doe to ka 
inDitrogen. 

lli.. 

IG 
9.7 

15.S 

1..3 

During ti,,, treatments there is also ehange in the proportion of pb<8-
phorie add. Though there is no addition or losa of phospllorie acid 
yet tlle ~i1nM)OD of the organic matter and in IIOIDe C2!IeS of tlle moisture 
al~ f'nhaIlN'li the pereentage of it in the final produet.. 

]n trroer to get one ton of the final produet. di1ferent quantiti('$ of 
bOnes must be taken for different treatment. as alftady indiea.ted. What­
eYe!' be the amonnt of pbosphorie acid in the original quantiri4'S of b;·n<S, 
its 1l('N'Cnta~e must be determined ultimately in one toll of the prGdoet. 
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Since in each treatment the quantity of the original bones is more than one 
ton, tht! cnd product will contain mare of phosphoric acid per ton than the 
original bones. This excess will increase the value per ton of the final 
prtlJuct. The increases obtained per t{)n in each treatment are given 
belllw:--

TABLE No. 19. 

Quantity of 
phosphorio 

Quantity of acid in 
bones to the quantity 

'I reatment. start with of bones Quantity of 
to get one taken for phosphoric Increase of 

ton of treatment acid in one phosphoric 
final and which ton of acid in one 

product. remains in original ton. 
one ton bones. 
to final 
products. 

Lbs. Lbs. Lbs. Lbs. 

1. Caustic soda 5 par cent. .. 2,688 661'2 551·0 110·2 

2. Washing soda 5 par cent. .. 2,688 661·2 551·0 110·2 

3. Half charring •• .. .. 2,723 669·8 551·0 lIS'S 

4. Roasting .. .. .. 2,358 580·0 551·0 29·0 

Bone meal is sold at the "rate of Rs. 80 per ton at present and in 
Sf/me fat·t\,rie:,; it may be Rs. '(0 per ton. It js, ther~fore, .~fe to calculate 
the Pl'l'scnt vlilue of phosphoric acid in bones at 8 ~unds per rupec. 'l'lJe 
net fwin due tG the increased phosphoric acid will be as follows :-

TABLE No. 20. 

Treatment. 

. ]. C/lm.tic soda 5 per cent. 

:. . "r ashillg soda 5 per cent. 

3. Half charring 

.{ Roasting 

Money value pcr ton IIf 
increased phosphorill 

acid. 

R., . 

1:3.7 

U.7 

143; 

:t5 

It is IW(,eSsary now to find out the algebraical sum of the los:,; ill 
nonf'~· fOl'nitrogenand the gain in mon-ey for' phosphoric add. 



TA.BLE No. 21. -. 
Gain in 

Lo_in mOlley due Total lou 
money due to incl'llaM orgaiD in 

Tl\latment. to 1088 in in money. 
nitrogen phoaphorio 
per ton. acid per 

ton. 
0 

Ra. Ra. Ra. 

I. Canstio soda 6 per cent. .. .. . . 16 13·' 2·3h •. 

2. Washing soda 6 per cent. .. .. . . g., 13,' 4'0 gain. 

3. Half charring .. .. .. .. 15·6 14·8 0·'10 •• 

4. Roasting .. .. .. .. .. 1·3 3·6 2·3 gain. 

Now by adding the loss to and deducting the gain from the total costs 
given in the Tables Nos. 14 and 15 the net cost of the treate.l bone pro­
duct is obtllined both for villages and for rural centres. 

Treatment. 

!.. Caustio soda I) per oent. •• 

2. Washing soda 6 per cent. 

3. Half charring 

. 4. Roasting 

TABLE No; 22. 

IX.-Conclusions. 

Net oost if 
prepared in 

vi1Iage per 
ton. 

Ra. 

67·4 

35·7 

16'6 

13'6 

Net oost when 
prepared In. 
rural oentre 

per ton. 

Ra. 

67·0 

"·3 

28·0 

22'3 

Only a ft'w agriculturists that require large quantities of bone meal or 
phosplJates 'Will prepare the products for themselves in their own ,·illage. 
whi1~ ~!,}1('rltlity of people will buy a prepared stuff. It i.... thercfore, 
evident that the costs calculated for village centres are important. The 
costs for manipulation in treating bones with caustic solla or wIl1'l1,in~ soda 
will not suit any deale-rs. But the processes of half charring or roasting 
are simple and cost only very little. If small rural cent.rc .. are .. stab1ished 
by some pt'opl.! for these processes the agriculturists will get crll!~hcd bone. 
cgeap enoll~h to be within their means, say, at about R'.I. 35> per ton, and 
leavc a sufficif'nt margin of profit to those who establish such small con­
c~rns. 

Finally it may also be stat.ed here that the material obtaincli by roast· 
ing or charring is quite inoffensive and very convenient to handle and 
to stort". Du:ring charrin~ a very slight smell is emitted to handle and 
that it is not even noticed by any one in the surrounding area. 
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APPENDIX. 

A note (In tJ;e Collection and Crushing of Bones in the Bombay Deccan. 

I. 

General Process of Collection and Transport. 

It ilJ, the customary right of the village Mahars to claim thc dEad 
bodies of the a.."limals of their villages. The Mahan remove the skjn and 
thc flesh. The skin is soIl and the bones are generally thrown away un­
cared for. Thf:r are nobody's property and therefore may be collected bI 
anyone. Usually Mahars and Mangs collect these and sell them to small 
agents wllO gCI from village to village for bones. These small agents are 
Mahnr!, Muuf!lI or Mohomedans. 

2. The small agents pay the village Mahan and Mangs at some fixed 
rates per bdsl{Ct. or per bag and caI'l'lY the bones in carts to the centres 
near railway linl'S. From these centres bones are taken by rail to factories 
for erll~hiIlg or sold for export from Bombay. 

3. 'rhe bones are exported to Colombo, Mauritius, Marseilles, Antwerp, 
Hamburg, etc. The export agents buy either whole bOlles which are 
well dried or crushed bones which are about an inch or so in length. 

4. In some factories all the bones are crushed to bone-meal, but in 
others honps are first. crushed to get one inch, th'l'ee~fourth inch, etc., bones 
which are u.ported and all the rest of the portioll. is tUrn cd into hone­
meal. 

Near Kalyan one factory used to pFopare bone super-phosphate frOID 
'Whole bones but this is now stopped. The exported bones are used in 
foreign ('.ountries for the extraeJtion of gelatin and the resj~e used for 
manures. 

5. Bone crushing factories or bone crushers are fonnd chiefly in tbe 
vicinity of Thana or Kalyan near Bombay. The other factories are at 
Bijapur, Huhli, Ahmednagar and one erusher at BaJI'amflti ill thc Poona 
District. Therl' is also a factory at Udhna near Smat,' which crushes 
bones. Very few of the factories lire working at present. lI'fost of them 
crush only small quantities. It is said that the fO'l'eign dema~d for bones 
has gone down or at least tho rate offered is very low. 

6. 'I'he bonE meal which is used in India is sold by the fcetories to 
agents or to men who prepare mixtures of ·manures and thus the return 
journey stllrt!:i. The bones after passing thl'ougb the hands of the agents 
go back to the land. 

II. 
Charges for Collection and Transport of bones. 

7. The village Mahars and Mangs who collect bones get four annas 
pel' maunel of 80 lbs. all over the Deccan as labour for collection. This 
.comes to Us. 7 only for one ton. The prices at other place~ after traIlS­
port vary. They are, therefore, given separately for each place.· 

-In obtaining information valuable help was given by the Di~h'i(~t AfPrieul-
tural ov~rsr.ers of the Bombay Agricultural Department. P 
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8. In Sholapur District the people who collect bones are paid at the 
rate of anllas 6 to 8 per 80 lbs. of bones, '.e., at Rs. 10·8-0 to Hi. 14 per 
ton. 

9. ROUTiII about Poona bones are collected at Rs. 7 per tOll nnd are 
transported in bullock carts (distance 40 miles from POO1l8) by small 
agents et Us. Hi per ton and sold to Mahomedlln agents in Poona for 
Rs. 2i:!. 'l'hc sub-agents thus get Rs.· 11 as profits. The Poona. agents 
sell the bones at &s. 60 to 70 getting a profit of Rs. 22 to 32 per ton. 

10. At Baramati (District Poona) there is a small crusher. The o,vner 
of this crusher gets bones at Rs. 4 for a palla. This palla is usually of 
260 lbs. instead of 240 lbs. It works at Rs. 34-8-0 per ton. This is 
the price after the bones pass through the hands of the sml1.11 agents who 
llave to pay for transport upto the l~rushcr and get their own agcncy 
charges. 

11. In Sutara District tJie traders coming from Bombay and Thllna 
side pay Rs. 1-4-0 per maund to the small agents. This also ('omes to 
&s. 35 per ton. 

12. In Ahmednagar District there is a crushing factory. Hcre the 
bones nre brought at the rate of Rs. 1-8-0 per maund of 80 lbs. and there­
fore tIle price comes to Rs. 42 per ton. This is certainly "el'y high. 'l'he 
factory owner sells the bone meal at &s. 90 to 100 per ton. 

13. Round about Thana and Kalyan bones are bought by the factories 
at the l'ate of Rs. 50 per ton from the agents. These are sold for export 
at Rs. GO to Us. 65, If crushed they are sold at &s. 75. 

One of the factories near Kalyan takes bone mealrrom Udhna at 
Rs. 75 which comes to Kalyan factory delivery at Rs. !l0. The factory 
after re-bugging sells the material at Rs. 110. The agentB in the markets 
sell the bOJlC""JlIeal at Rs. 125 so that by the time the bone meal goes to 
the 'village its actual cost to the cllltivators comes to somewhere bet"'een 
&s. 130 and Us. 140. 

14. ACC!l.rding to the information given a factory near Bijaplll" get. 
bones deIivl'red at the factory at Rs. 65 (Y) When one ton of bones are 
c·rushed to get one inch bone they !tet only half a ton of the material, 
the remaining half ton being turned into bone meal. The factory sellM the 
bone meal at Ih. 60 per ton and one inch blocks at Rs. 90 pel' ton. The 
blocks are exported to Antwerp, and Marseilles. 

15. In the forest areas of Dharwar and Belgaum distril!ts bones are 
sold at the rate l,f one and half to two rupees a cart which i" equal to six 
to eight rllrees a ton. T.he same is the case in many parts Clf North 
Kallllra (Hstrjrt, 

i6. It is dear from the information given above that the bones are 
collected at Rs. 7 per ton in a village. The same bonc!oJ after trans­
port to 8 cl'Ushing factory and back are available to the village at finch a 
high price as Rs. 130 or more per ton. The actual crllshin~ eharges 
may be taken tc:. be about Rs. 20 but the rest of the charge is all .:lue to 
traru;port ~md llgencies at various stages. These 'put the lIS·~ of bones 
beyond the means of the cultivators. It is therefore of .!?'reat importance 
to find ont a proces~ by w.hich the bones may be crushed or disintegratec1 
locally to RYoid expensive transport and ageneY' charges. 
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ENCLO. II. 

EXTRAC1' FROM THE PROCEEDINGS OF THE FERTILISERS' COMMITTEE, 
FEBRUARY 1934. 

• • • • • • • 
6. Experiments on some methods of disintegrating bones by previous 

fermentation (Subject No,. 8 of the Agenda). 

RIlO Bahadnr Sahasrabuddhe explained the experiments which he had under.­
taken and the conclusions to which he had co.me on this subject which were 
explained in his note which formed enclosure 3 to the notes circulated on the' Bube 
ject. Dr. Lander referred to the experiments made by him on the subject of 
availability of phosphates ~ bonemeal described in his article which appeared in 
the Agriculture and Livestock in India in November 1932, where it was stated that 
the available phosphates in different grades of bonemeal, both stored and unstored, 
.could be materially increased by an inexpensive treatment with urine, farmyard 
manure and. ammonium sulphate for three months and it was reco=ended for 
farm practice. Rao Bahadur Viswanath suggested that the notes prepared on the 
subject indicated simple methods of disintegrating bones and that he would be glad 
if anything could be done to give effect to them. Mr. Carpenter expressed the 
opinion that it was clear from the papers circulated on the subject that it would 
be possible to grind bones locally and that he ")Vould be very glad to use bonemeal 
if it would be had at a suitable price. Colonel Olver stated that from the point of 
view of livestock it would be a very good thing to have bones converted into bone­
meal in villages instead of being exported. Mr. Burt said that the information 
collected on the subject was very encouraging and referred to the experiments 
conducted by Dr. Sen of Pusa which had however not been followed up with field 
trials on account of Dr. Sen's retirement. He suggested that the work begun by 
Dr. Sen might be followed up by the Agricultural Departments in India. Rao 
Bahadur Viswanath suggested that the possibility of a grant of a bounty for fine 
crushing bonemeal on a large business scale be investigated. Dr. Singh suggested 
that bones be fermented before being ground as this was likely to make them grind 
easily. He would like some work to be done on these lines. Rao Bahadur 
Vagholkar suggested large scale trials being undertaken on the methods recom­
mended by Rao Bahadur Sabasrabuddhe and Dr. Lander. In the end, the Com­
mittee agreed tnat schemes be invited with a view to (1) work being undertaken 
for purposes of demonstration on the basis of experiment carried out by Rao 
Bahadur Sahasrabuddhe and Dr. Lander, and (2) for composing crushed bones 
Ilsing if possible the 'prize' crusher if it passed its practical trials . 

• • • • • • • 
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APPENDIX VI. 
NOO'E, DATED THE 3m AUGUST 1934, ON SUBJIICT No. 13, ApPLIUTION I'ROK 

THE IMPERIAl. INSTITUTE O. \-Jl:TIWUNAaY RES&AKCH, MUK"U:SAa, FOB 
THB APPOINTMENT 01' A RmF.AR(,R OJl'FlCER roB m'l'l YEARS TO INVESTI· 
GATE INTO CONTAOIOUS ABORTION 01' CA'l"I"L£, SIIEEP AND GoATS AT AN 
FSTIM.\TJm (,OST 01' R..q" 1,00,763 lJ' AN hlI)JAN Il~ APPOISTED AND AT 
Us. 1,44,141, IN CASS AN OFnCEB o. THE No.~·.ASUTIC DOMICILB. 

Attention is invited to the attached application from tbe Director, 
Imperial Institute of Veterinary n~arch. MuJ,tt'sar (Enclo.. I) for a 
grant for the appOintment of a researeh officer and staff for iuvcatigatioQ.' 
into contagious abortion in. cattle, goats and sbeep. 

2. The Advisory Board (Enclo. II) at its ru~ting held in June 
1930 once considered this scheme and recommended a sum of Ra. 1,45,400 
spread over a period of 5 years. The Governing Body at its meetinll' 
held in July 1930 did not approve the scheme. The Animal lIusbandry 
Wing of the Board of Agriculture at its meeting held in February 1933 
(FAllclo. III) again recommended that a special officer should be ap· 
pointed for investigation into contagious abortion. 

3. The scheme as now submitted involves. cost of Rs. 1,00,763 for 
5 years if an Indian specialist offict'r bt' appointed and Rs. 1,44,141 if 
the officer be of non·Asiatic domicile. Tht'se estimates however include 
respectively a sum of Rs. 5,820 and Rs. 8,180 on account of house rent, 
which is not ordinarily allowed by the Council. 

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

(EXCLO. I.) 

COpy OJ' LE'M'ER J'ROM THB OI'FlCUTINO DIItJ:CTOB, IlIIPEJUAL bs'l'lTUTll o. 
VBTF:RINARY RESEARCH, MUKTESAR, TO 'J'HII: SECRET.RY, IKPl:RUL CoUNett. OJ' 
AORlCt.'LTURAL RESIWtCH, SIlU"", No. 0.\1332, DATED 'J'HII: 21ST JULY 
1934. 

SURJECT :-Proposal for a Rnsearc7a OffjCI!r '0 'If appoin,.d a' ,,., ''''p.rial 
Insti,,,,. of V I'terinary Resellrch, Muk,."ar, lor iNt't"jga,jofl in'o Con,agio ... 
Abortion of cattlll, goa', and ,h.tp. 

Refllrllnc. :-Your telegram No. F. 30·(1)-341~ dated 18tb July 1834. 

1 hl\\'e the honour to forward herewith a 8chl'me (Annuu",) on the aho'va 
mentioned subject, together with the requisite numbl'r of t'opies, for favour of 
placing the scheme before the next mt'eting of the Advisory Board of the Council. 
for consideration. 

The Government of India have approved the scheme . 

.. \NNExtmE. 
PROPOSAL FOR A RF."'lF.ARCH OFFlM:R TO BE APPOINTED AT TltB IXPERIAL 

INSTITUTE 0 .. VFTERINARY RESE.\RCR, Mmt'l'ESAR, roR INVESTIGATION 
INTO CONTAGIOUS ABORTION IN CATTLE, GOATS AND SHEEP. 

It is nn IIcceptf'd llXiom that the snt'eess nnd progress of Animal 
Husbandry is fundamentally dt'pendent upon efficient reproduction of it .. 
youug stock. 
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Not onl;r are losses among young stock a source of direct economic 
damage, but they also tend to create an equally serious disadvantage of a 
more indirect nature. 

This article has for its objective the demonstration, in as brief mannel" 
as possible, of how these direct and indirect effects are brought about by 
the distressing and troublesome disease of animals, known as Contagious 
Abortion. 

In the minds of the majority of people, the problem associated with 
the preservation of young animals begins with their birth, but this view is 
erroneous, as a very considerable danger exists, on account of the above 
mcutioned disease, during their prenatal existence. A young animal 
should be the object of hygienic care from the moment of its conception. 

The object of this paper is to try to convince the members of the 
Advisory Board of the necessity for a grant to finance a thorough investi­
gation into this most important and serious condition. 

This disease will be briefly considered under two distinct but inter­
related headings :-

(a) Direct and indirect economic loss to the breeder. 
(b) Iu. relation to public health. 

(a) A large amount of energy has becn expended, and a vast store 
of literature and correspondence 113S been accumulated, in most civilised 
countries, during the attempt to elucidate the problems connected with 
immunisation against, and control of, Contagious Abortion. Although the 
advance has been considerable, the present position is far from satisfac­
tory, and in Tndia infonnation regarding this disease is less complete than 
in other countries. 

'fhis Ib,ck of sufficient reliable data are probably due, firstly to apathy 
or ignorance of the farmer, who in all probability does not know that 
there is a specific disease responsible for his losses and therefore does not 
report them, and secondly, to the meagreness of the veterinary staffs of 
the different provinces, who could recognise the disease if they were on 
the spot when abortion occurs. 

A few y<'ar!l ago a survey, affecting very many hundreds of cattle, 
was undertaken in the Punjab. 1t was found that 25 per cent. of cattle 
were infected. This ngure prohably pertains to the cattle throughout 
India. 

This does not mean that that percentage of cattle will abort in one 
year, indeed, we have no precise information in regard to the losses due 
to this disease which occur in the general bovine population of India. 

It must not, however, be argued that lack of reported losses connotes 
an ahsence of disea"e, as this lack is most probably due to ignorance, or 
as stated before, absence of qualified men who would recognise it. The 
information already in our possesbion points to an universal distribution 
throughout Tnuia, and therefore the . losses, which are intermittent, and 
almost insignificant at· any particular time, are in -effect, as great as, and 
possibly greater, than those due to some of the better known epizootic 
diseases. 

The common casual organism of Contagious Abortion in cattle is 
Bacillus Aborhls. Bang, but althongh this is the chief offender in con­
nection with the disease under consideration, it is more than probable, that 
there are other very potent casual factors. . 
L192ICAR 
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It 19 an unfortunate. fact· that in self-contained herds;:wliere -lLdvanc. 
has been made in breeding B better type' of cattle this disease appears ~ 
be more intensive than in village cattle. ' 
- This may be due to reasons ·which remain as yet unexplained or 
uninvestigated, or it may be because the owners of these herd. are 
·better versed in diseases of cattle and therefore report these occurrences, 
or thirdly some of the abortions may be due to other casual factors, BUCa 
IlS llutritional imb&lance or dpficiencics rHused by more intensive a.pplica.­
tion of practical methods for the increased production of milk. These are 
a few of the problems awaiting elucidation, but whatever the cause, it ia 
wrong that the breeders who are maldng outstanding efforts at improv8!­
nlent of the cattle of this country, should be more penalised than those 
,who are not . 

. 'l'he foregoing remarks apply to cattle, but in general they apply to 
goats and sheep in addition. 

Outbreaks in goats causing serious losses have been reported from the 
United Provinces, the Central Provinces and the Punjab. 

'fhe loss of a single goat may appear negligible, yet the relative loss 
to the poorer owner is as serious as the loss of a calf of the more pros­
'perons man, and when it is remembered that in many parts of India there 
.is dcfinite effort to improve goatbreeding, being undertaken, the losset 
·from this disease will ultimately be fOlmd to be considerable. That the 
urge for goatbreeding is already in existence is shown by the schemea 
for the improvement of the goat, and grants already approved by thu. 
tAdvisory Board in recent years. 

The same remarks apply to sheep. 
In equines, the percentllge of abortions varied from year to year, but 

it is Rhown that the disease is spread universally throughout the Indiau 
peninsula wherever any horsebreeding is undertaken. 

_\lthough the primary object in putting forward this scheme is to 
endeavour to help the cattle, goat. and sheep owner, there are large 
numberd of zamindllrs in parts of the country who still derive a consider­
able benefit from the breeding of horses. These &re subjected to the same 
degree of loss, and individually probably larger, t.han the cattle breeder. 
but they are in the small minority. However. should this Bcheme meet 
with the approval of the Council, there could not be any objection to 
holding out a helping hand to the horse breeder also. 

The above observations refer to the 'direct economic 1088. 

Regarding. indirect loss it is usual when estimating 10811 due to 
diseases which cause abortion to include only actual abortions, but this 
method grossly underestimates the extent of actual damage brought about. 

In addition to the loss by abortion, prematul"!! births, and weak and 
diseased offspring, which mar lin only 8. short time, and which may be 
the reRults of the same itisease, must all be included in the estimate of 
real loss. Nor is the 1088 confined to the offspring, but the dam is all too 
IOften a permanent or prolonged temporary victim to the disease, on 
account of (a) a lon~ period of 'convalpscense or (b) 8. long temporary or 
permanent sterility due to a. chroniB metritis set up either by the casual 
agent or by secondary' invaders.' . 
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Accnrate .information on the incidence of the above are not forth­
coming in this conn try, but it is definitely known that B. Abortus Bang 
I!an ~Iluse such a sterility in cattle, but lmtil mucli more work is under­
taken, no accurate estimate of the loss due to this cause can be made. 

The foregoing general remarks pertaining to the direct and indirect 
results which may accrue from this disease, will tend to bring about in 
Borne small degree an appreciation of the colossal damage done to the 
cattle breeders of India. 

(b) UrluslHtI intere!!t has been shown in this disease of late- because 
of the realisation that it is spreading and of its relation to undulant 
feyer. 

For several years the connection between MaIda fever in Goats 
cau.sed by Ba{'illu.~ I'll elitel1sis, and· undulant fever in man has been 
recognised. The very clo~e relatioll between B. Mlllitensis and B. Abortus 
has of late year!! been the causc of very concentrated attention being given 
to these two organisms. 

It appears now to he definitely established that B. Abortus of bovine 
origin may cause in man a form of undulant fever that is commonly 
benign, although sometimes protracted, and may be very severe, though 
death is exceptional, and there would appear to be a definite indication 
from the results obtained from the survey in the Punjab previously 
referred to that Indian cattle may not only be afilicted with the common 
casual organism B. Abortus Bang but also with B. Melitensis or closely 
related types of this organism, all of which are capable of setting up a 
more or less severe type of undulant fever in man. 

It has been shown ooncllLsively that milk from infected cows contains 
the organism in a fully virulent state, which is sufficient to incriminate 
the milk as a. possihle ~ource of Janger to human beings. It is not 
suggested that milk is the only source of infection as it has been shown 
that cattle may become infected by ingestion or through the unbroken 
Rkhl. so it is more than probable that the human subject may contract 
infection in the ~ame manner. Thus it will be seen t.hat cattle breeders 
and zamindars having infected cattle in their possession may constantly 
\bc expO!;ed to risk of infection, indeed it. has already been shown, although 
it is regretted that the l'elevant papers on this finding cannot be quoted, 
t.hat in the Punjab cas!'s of nndnlant fever in man are most prevalent 
in the districts in which cattle proved to be most heavily infected with 
Contagious Abortion . 

.Although the number of wen established human cases is not impres­
sive in relation to the wide spread infection in cattle, it can be readily 
understood that it is probable that in the past an exact diagnosis was not 
arrived at because it was not recognised that specific tests for the fever 
were necessary. The subject has now attracted a great deal of attention 
in medical circles so that it is unlikely that severe cases will pass un-
recognised in the future. . . 

The above remarks are probably sufficient to show that there is a 
definite relation between Abortion in cattle and goats, and questions of 
public health amon~st human beings especially of rural areas. 

The questions of eradication and control have been the subjects of 
controversy throughout most of the civilised world. . 
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The methods pertaining to control bve generally been. confined to 
the use of dead and living vaccines. 

It is now generally admitted that the former method is not of great 
material value. 

Greater success, has attended the use of a living vaccine, but the 
results are most unsatisfactory when the widespread nature of the disease 
is considered. Also when it h; shown that the organisms can be eliminated 
by the milk stream it i\l certain that the injection of living organisms 
is injudicious from the point of view of public health . 

....\. method which has proved the most successful, for the elimination 
of the disease from a herd, consi~s of dividing the herd into two portions, 
infected and non-infected, the two divisions being strictly isolated from. 
each other. The infected herd is gradually eliminated while the non­
infected herd is brought up to full strength. 

Although this metllOd approaches the ideal, it haa the great dis­
advantage that it is ~·p.ry expensive to introduce, lind on account. of lack 
of facilities for segregation in this country, and on account of expense, its 
app1ication to Innian herds '\'\-ould appear impracticable. 

It must, therefore, be iucreasin~ly obvious that concentrated applica­
tion is necessary in order to evolve a safe and reliable prophylactic 
measure. 

With regard to the detection of the disease, it is accepted that the 
present method, whereby the agglutination test is used, is the most 
accurate of those at prf'sent in 11se, but it is far from perfect. 

It is possible for animals to become spreaders of the disease before 
they will react to the test, also it may show a positive result when an 
animal 11as been, hut no longer is, infected. 

There are other tests but none of such a conclusive nature ILIl to 
warrant a procedure of eradication of suspected cattle from a herel. 

It will now be apprecinted that considerable study and work will be 
required in order to elaborate a more satisfactory test than at present 
available. 

Sufficient has now been written, in general terms free from techni­
calities, to demonstrate the importance of this disease on account of direct 
and indirect loss to the breeder, aud to public health, a~ it will be 
appreciated that our knowledge of its ramifications, its detection, methods 
for control, . are very incomplete. Although literature on the subject 
is '\'ast and investigations are attracting world-wide interest, yet our 
thorough grasp of the problems attaching to this disease is meagre. 
. The staff at the Imperial Institute of Veterinary Research at 
Muktesar is unable to devote sufficient time to the investigations nece88ary 
for the elucidation of the problems confronting them in connection with 
Contagious Abortion, and it is. on this account, and on account of the 
realisation that some considerable help should be given to the cattle 
breeders of India, which hnve led to the submission of this article accom­
panied by a requeNt for & grant to enable a. special officer to be appointed 
for investigation into ContagiOus Abortion. ; 
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Should such an officer bo appointed, the production of a suitable 
process of protective inoculation would be a matter for the most urgen~ 
investigation. 

Secondly, intensive study is necessary to evolve a satisfactory means 
of diag-nosL'!. 

'l'hirdly, the evolution of a method by which the dise1lse can be 
economically controlled in India. It is acknowledged that wherever the 
disease runs a somewhat chronic course, as it does in India, the chances of 
control lire considerably greater than in countries where the disease is 
more virulent and severe. 

Fourthly, the production, if possible. of an effective a;virulent vaccine 
free from the objectionable features which attend the virulent or living 
type. 

!<'ifthly, studies are necessary to determine the comparative import­
ance of the various route~ of inieetion. 

Sixthly, tIle correlation of results obtained, in company with membel's 
of the mediral profession, in order to demonstrate the possibility of 
B. Melitensis, the casual'organism of Malta fever or related organism 
being udder invaders in cattle and thus become a further menace to 
public health. 

It will be fully appreciated by the members of this Council that 
thtl officer's time will be oceupied to the full in studying the above. Also 
it will be more than probable that problems, coincident to those already 
outlined, will arise, in the course of investigation. 

It is requested that a Special Officer be appointed for a period of 
five years, as it is considered t.hat a less period would not be sufficient for 
conclusive results to be obtained from such an investigation. 

It is most desirable that it should be clearly understood that the 
officer would not be appointed as an Assistant to any other officer, but 
would be placed in complete control of. the investigation. 

'l'his should be borne in mind when examining ~e proposition state­
ments. 

He would have his headquarters ,at Muktesar, and every assistance 
would be given in making available any.knowledge at present in possession 
of the staff, or in the Library. 

Alternative proposals for a suitable officer are put forward. It is 
assumed that there is no officer, either Indian or European, at present 
available in India, who would be able to take over complete charge of 
such an investigation. 

Should a European be selected it would be essential that he should 
ha,'e h:Hl considerRble experience in such work, and be virtually a master . 
of the subject. 

Should it be consiclered advisable that an Indian officer be appointed, 
it will be necessary that he be sent to England for a period of a year's 
further study in this disease and in methods of investigation directly 
bearing on it. 

This would be essential on account of the available official being 
inexperienced, but it is considered "that if an officer of the proper quali-
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fieatil'n is obtained, a year's intensive atu~ should equip him for the 
work. 

Two proposition statements are appended. 
W. TAYLOR, . 

O!g. Director, 

Imperial Inslitv.t. 0/ Veterinary Research, MuJduat'. 
Enclo. :-Two statements. 

Statement sh010ing lire rl'cIlmng expenditure fo,. aft Irtdia,. Specialist 
Offirer and staD fot' 01ll' !le/lr', t,.ai"i1lg and five !lear, fo" the invut .. 
gatio" of COfttagiolls Abortion. 

-- let 2nd 3rd ,th 6th 8th 
year. year. year. J'IU. year. ,ear. 

Ra. Ra. Re. Ra. Re. Ra. 

Pay of oflicer .. .. .. 3,000 '1,800 8,220 8,840 9,060 9,'80 

Paasage .. .. .. 2.000 . . .. . .. .. .. 
Study aIlowlUlce at I2 .1. a day .. 2,640 .. .. .. .. .. 
Fees. books, &0., during period of 

study .. .. .. £® .. .. .. .. .. 
Pay of one Veterinary Inspector 

at Ra. 200 per menaem •• .. 2,400 2,400 1,400 2,400 1,400 

Pay of one Laboratory AaaiatlUlt 
@ Ra. 50 per menaem .. .. 600 600 600 600 CIOO 

Pay of one Peon @ Ra. 16 per 
menaem .. .. .. . . 180 180 180 180 180 

Travelling aIlOWlUloe .. .. .. 1,600 8,000 3,000 1.000 8,,000 

. Travellliig aIloWlUloe of ,taB .. .. 600 1,000 1,000 1,000 1,000 

Cont.ingeDoiee .. .. .. . . 1,000 1,000 1,000 1,000 1,000 

Houae.rentl, 10 per oent. of ~olu· 
menta officer and .taB •• .. 1,080 I,l2lI 1,164 1,208 1,248 

Contribution to'lt'Ude General Pr0-
vident Fund (India) @ 6i per 
cent. • 0 .. .. .. 876 '100 '127 '151 '180 

Total .0 8,510 15,733 18,222 18,'111 19,200 19,688 -, .. 50 .. .. .. Ita. 1.00,098 

, 50 

Or Ra. 1,00,'188 

;, "his -statt'ml'nt is pl'''parcd on the assumption that th(' Indian Offieer 
-selected will lll! !If'n~ to }~nl!'l\nd ff)r training lor one year on haIr pAy Mnd 
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will recE:ive study allowanl't' I1t 12 shillings a day for 11 months (one 
month is left for the jonrneJ period from India. to England and back). 
On rejoining duty he will st&rt on Rs. 650 in the scaleRs. 65~5-790. 

Statement showing the recurring expendit1l-re for a Specialist Officer of 
non-Asiatic domicile and staff for five years for tke investigation of 
Contagious Abortion. 

1st year. 2nd year. 3rd year. 4th year. 5th year. 

Rs. Re. Ra. Ra. Re. 

Pay of officer .. .. .. 12,000 12,600 13,200 13,800 14.400 

Paaaage .. " .. 1,000 .. .. .. 1,000 

Overseaa Pay .. .. .. £ 360 £360 £360 £ 360 £360 

Pay of one Vetrinary Inspector @ 
2,400 Re. 200 per mensem .. 2,400 2,400 2,400 2,400 

Pay of, one Laboratory Assistant 
@ Re. ~ per mensem .. 600 600 600 600 600 

Pay of one Peon @ Re. 15 per 
mensem .. .. .. ISO ISO ISO 180 ISO 

Travelling allowance of officer .. 1,600 3,000 3,000 3,000 3,000 

Tr avelling allowanoe of ataff .. 600 1,000 1,000 1,000 1,000 

Contingenoies •. • .. .. 1,000 1,000 1,000 1,000 1,000 

Contribution towards General 
Provident Fund @ Re. 61 
per cent. .. .. .. 937 975 1,012 1,060 1,087 

House rent @ 10 per cent. of 
emoluments of offioer and 
.tall .. .. .. 1,600 1,580 1,640 1,700 1.760 

Tot&lRs. .. 20,680 } 22,360 } 23,020 } 23,6SO } 25,340} 

937 975 1,012 1,050 1,087 

£360 £360 £360 £360 £ 360 

=Re.I,15,OSO 
}or Re.,I,«,14l. Re. 5,061. 

=£ 1,800 
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(ENCLO. n.) 
I:HI'ERIAL COUNCIL or AGlUCUUl'UJl.AL RESEABClt. 

GoVERNING BODY MEETING, JULY 1930. 

SUBJEC'l! No. 9.-Appointmen, of a Bes/Jarclt. OlficlJr at ,h, ImplJrial lflltitu', 01 
Veterinary Research "0 1nvestigat, mto Contagious Aborliott among Dom"ticJ 
Animals. 

Ex'ract from the proceedings of th, Advisory Board, Jun, 1930. 

" Mr. Ware in opening the discussion briefly described the position in regard 
Ut research work at Muktesar which was that the routine work was increBliing 
greatly but the nu~ber of veterinary research wo,rkers was decreasing. It was 
vital for t~e ~uktesar Research Institute to get together an adequat~ team of well 
qualified research workers. Colonel m.ver speaking in support stated that the 
Board had before it four veterinary research schemes. He hoped that there would 
\la. more in future, especially schemes in regard to animal nutrition and- 8 feW' 
schemes for loeal investigations in the provinces. Apart from the work of researcb 
at Muktesar which he anticipated would increase in volume and in seope as time 
passed, there was necd also for local investigations in the provinces. It was not 
necessary that they should multiply resea~h institutes; work could bl! done in th. 
provinces without first setting up expensive buildings and in a small way. AI 
the work grew and developed buildings would follow. It was due to her effieien' 
veterinary services aided by preventive legislation that England had been kept as 
free from animal disease as she had been. What India had not so far realised 
was firstly the economic value of veterinary research and secondly the importance 
of team work in veterinary research. The cattle population of Indi/l. was roughly 
154 Illillions and yet if one worked out what was spent on sctual research at the 
l\Iuktesar Institute one would find that it did not come to more than two or three 
lakhs per annum. The trouble had been that so far the Muktesar Institute had 
been expected to pay its way. It was almost axiomatic that research eould not 
be conducted satisfactorily on this basis. Even a commercial company when it 
financed a particular piece of research affecting its business did not finance the 
work on a profit and loss basis. The production of sera should be separate from 
the prosecution of research and he was happy to find that steps in that direction 
were now being taken by concentrnting the production work, which in the past 
had to a large extent been carried on at Muktesar, at the Imperial Serum 
Institute at Izatnagar. _o\s with Muktesar so with the provinces the need was 
noW -ror men rather than for buildings. Mr. Milne supporting the scheme said 
that he had always felt that veterinary was a neglected science in India and that, 
veterinary research should be encouraged. General Megaw was glad to see that 
the programme of work sketched out for Muktesar was a modest one; that was 
quite right. Research into the. diseases of animals bore in some eases directly, 
in others indirectly, on human diseases; he therefore, welcomed the co-operation 
of the Veterinary Department with the Medical Department and he hoped that 
this would grow even closer than it had been 80 far. When he visited Muktesar 
he was struck by the complete lack of adequate personnel which was only 
suffieient to carry on the routine work of the Institute. He stressed Colonel Olver's point that the need now was for men rather than for buildings and he 
'Was of opinion that only when Muktesar as an institute became inadequate for 
the needs of veterinary research should other research institutes be opened up. 
COlonel Schofield gave some examples of the lossee due to contagious abortioD 
in Militarv Farms. Mr. Quirke anticipated that with the increased domeetiea­
tion of animals in India this disease was likely to grow. 

In the result, the Board decided to recommend to the Governing Body 
that a grant not exceeding Rs. 1,45,400 spread over a period of five years sbonld 
be made to the Imperial Institute of Veterinary Research, Muktesar, for the ap­
pointment of a research officer for oontagiou9 abortion. The Board took thia 
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figure as the maximum charge whicb would fall to the Council thou.gh it was 
possible that the total expenditure might be less if, for example, a sultabl.e ea~­
didate were found in this country. It was further agreed that, if a grant m this 
connection was sanctioned by the Governing aody, the principle already accepted 
in regard to appointments involved in other schemes previously considered hy the 
B'oard, viz .• that the officer should he recruited through the Publio Service Com­
mission, should be applied in this case also." • 

2. The proposals of the Advisory Board are now for the consideration and 
orders of the Governing Body. 

The 20th June 1930. 

(ENCLO. III.) 

M. S. A. HYDARI, 

Secretary. 

EXTRAm' FROM; THE REPORT OF THE SUB-COMMITTEE ON LIVE-STOCK IMPROVEMENT 
lIF.LD IN CONNECTION WITH THE MEETING OF THE ANIMAL HUSBANDRY 'VING 
OF BOARD OF AGRICULTURE AND ANIMAL HUSBANDRY. 

• • • • • 
To review the effects of abortion, sterility and impotence on breeding operation! 

amongst domesticated animals. (SUbject No. 13.) 

From the information plaoed bcfore the Committee it is evident that con­
.~idf:l'ahle losses occur in the live-stock industry from infectious and contn&ieus 
diseases of the reproductive organs in both cattle and horses. These are obviously 
an important factor in the economy of herds and studs now being maintained 
in this country. The Committee is therefore of opinion that a very strong case 
has been made out for the early appointment of a special research officer to investi­
gate these diseases . 

• • • • • 
EXTRACT FROM THE PROCEEDINGS 011' THE FIRST MEETING OF THE ANIMAL 

HUSBANDRY WING OF THE BOARD OF AGRICULTliRF; AND ANIMAL HUSBANDRY 
HELD AT NEW DELHI, FROM THE 20TH TO THE 23RD FEBRUARY 1933. 

7'0 rB1liew th, effects 0/ abortion, sterility ana impotence on breeding operationg 
amongst domesticated animals. (Subject No. 13 of the Agenda.) 

Mr. Quirke explained the economic importance of the effects of abortion, 
sterility and impotence on breeding 9perations among domestlicated animals. 
Colonel Cole referred to losses caused by these and supported the recommendationll 
of the Sub-Committee which when put to vote were carried . 

• • • • • 
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APPE~!)IX VII. 

NOTE, DATEI) THE 14TH AUGUST 1934, ON SUBJ'ECT No. 15, PROPOSAL 1'0. 
THE APPOINTMENT OF STANDING COMMITTEES ON 'VREA'l' AND RICa 
UNDER RULE 30 OF THE RULES AND REGULATIONS 01' THm IMPERIAL 
UOUNC~ OF AGRroULTURAL ~E~CH. 

Reference is invited to the note circulated to the Advisory Board 
regarding the recommendations of the Crop Planning Sub-(;e:mmittee 

·()f the Board which met in June 1934. Two of the recommendations 
made by the Sub-Committee which were also endorsed by the Crop 
Plannjng' Conferenl'e were to the effect that Standing Committees 
should be established by the Imperial Council of Agricultural Research 
on rice and wheat and financed from the Council's funds, their functious 
being to consider all matters relating to the production, marketing and 
general improvement of the two crops. Relevant extracts from the 
summary of the conclusions of the Sub-Committee and of the Crop Plan­
ning Conference are enclosed for ready reference (Annexure I). 

2. As stated above the Committees will have to deal with all matters 
relating to the production, marketing and general improvement of rice 
,and wheat and as such they will be required' to review the statistical 
position of production and consumption (internal and external) thereof, 
marketing research and development of agricultural and technological 
research and advise on research policy. It is considered, therefore, that 
the Committees should be appointed by the Governing Body of the 
'Council under Rule 30 of the Rules and Regulations of the Council 
(extract attached-Annexure II). 

3. As regards the composition of the two Committees the attached 
skeleton composition (Annexure III) has been suggested by the ·Agri. 
'~ultural Expert to the Council as a basis for discussion. 

4. The subject is now for consideration by the Advisory Board. 

ANNEXURE L 

EXTRACT FROM THE REsuME OF DISCUSSIONS AT TD CROP PLANNING CON. 
FERENCE HELD IN JUNE 1934. 

Rice. 

(1) that a Standing Committee on Rice should be constituted an(l 
1inaneetl by the Imperial Council of Allricultural Research. This Stand­
ing Committ~e should co~cern itself )'Vith all ma~ters relating~ to the pro­
duction, marketing and general improvement of the crop . 

• • • • • • • • 
Wheat. 

Finally, the Conference accepted the recommendation of the Sub­
Committee that a Standing Committee on Wheat of the Advisory Board 
of the Imperia] Council of Agricultural Research should be created on 
the same terms as those suggested for the Standing Committee on Rice. 
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ANNEXURE n. 
Extract frOm tke Rules and Regulations of the ImperiaZ Council 01 

Agricultural Research. ' 

30. The Governing Body may, by resolution, appoint Sub-Committee 
for !;uch purposes and with such powers as the Governing Body may 
think proper. 

ANNEXURE III. 

RICE COMMI"'::TEI!l. 

(0,) Directors of Agriculture, Madras, Bombay, Bengal, United Pro· 
vinccs, Burma, Bihar and Orissa, Central Provinces, Assam, Hyderabad, 
11ysore and Baroda. 

(b) Eight representatives or' rice growers (one each from the above 
provinces to be nominated by the Local Governments). 

(c) Paddy Spec'ialist, Madras, 

" " 
, Burma, 

" '" Bihar, 
Economic Botanist, Bengal, 
Economic Botanist (Rice), United Provinces, 
Officer in charge, Central Provinces Rice Research Station . 

.(d) Two Professors of Economics (or Vniversity Readers). 
(e) 1. One representative of Associated Chambers of Commerce. 

2. One representative of Federation of Indian Chambers. 
3. One wholesale rice merchant acquainted with import and 

export trade. 
4. One rice miller. 

:: } Trade members (to be selected). 

-(I) Officers of the Imperial Council of Agricultural Research. 

The Vice-Chairman (Chairman), 
Agricultural Expert, 
Marketing Expert, 
Senior Marketing Officer (Rice), 
Statistician, and 
Secretary (e:J;-o:/ficio) • 

WHEAT COMMITTEE. 

'CaJ Directors of Agriculture, United Provinces, Punjab, Bihar and 
Orissa, IIyderabad and Bhopal, Chief A~ricultural Officer, 
Sind, Agricultural Officer, North-West Frontier Province. 
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(1)) Seven representatives of wheat growers (one eac. !tom th. 
~~ove provinceS nominated by the Local Governmenta). 

ee) Director, Imperial Institute of Agricultural Research, 
Second Imperial. Economic Botanist, Pusa, 
Cerealist, Lyallpur, 
Rust Research Officer CDr. K. C. Mehta}, 
Economic Botanist, Sind. 

Cd) Two Professors {or University Readers} of Economies or Com­
merce. 

(e) 1. One representative of Associated Chambers of Commercft, 
2. One representative of Federation of Indian Chambers, 
3. One representative of wheat trade in Karachi, 
4. One represl'ntative of wheat trade in the Punjab, 
5. One representative in the United Provinces, 
6. One representative of flour milling industry. 

ef) Officers of the Imperial Council 0/ Agricultural Researc1t.. 

Vice-Chairman {Chairman}, 
Agricultural Expert, 
Marketing Expert, 
Sl'nior Marketing Officer (Wlirfit). 

Statistician, 
Secretary (ez-officio ). 
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APPEN1>IX \l1:tl. 

NO'rE, DATED TIm 1ST AUGUST 19:W, ON SUBJECT No. 16, REPORT OP 
118. K. P. R. KARTUA. ON MILK PRODUCTIO~ STATISTICS. 

Attention is invited to the attached note· (Not printed) circulated to the 
Advisory Board in connection with its meeting held in February 1934. As 
stated therein the report by Mr. Kartha was submitted to the Standing Dairys 
ing Committee which met in March 1934 and an extract from its proceedinge 
(Enclosure) is submitted to the Advisory Board for information. It may be 
added that arrangements have been made for continuing this work. 

E~CLO. 

ExTBAOT FROM THB PROCEEDINGS OJ' THB FIRsT MEETING OJ' THE STANDING DAIRYING 
CoIrllrlITTEE EELD AT NEW DELlII IN MABeE 1934. 

7. To c07l8ider Mr. Kartha'8resu.me oj his work at Lahore (Subject No.8 on the Agenda) 
-The Chairman enquired whether members had any remarks or criticisms to make. Mr 
Kothawala said that he had no remarks to make, except that he thought the work done 
was very interesting. Mr. Gossip said that the work so far done was essential and that in 
his opinion it was most important that the work should be continued. The employment 
of Mr. Kartha on the work had in his opinion been justified. The Committee made no fur­
ther remarks and passed on to the next item. 

·Please see Appendix XXXIX to the proceedings of the meeting of the 
BOllrd held in February 1934. 
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APPrIDIX IX. 
NOTE, DATED THlI 30nr .JULY 193-1, ON' &1uEcT Nos. 17 &. 18, (1) APPuc .... 

noN' FRO. THE GoVEB..."OIENT or BOlllU.Y FOR A GIL&.l\,. or Rs. 29,070 
SPREAD OVER TJIREB: YEABS roa A SCHDIE or RES&.lBCH IN APICULTClUI 
BY MB.. C. J. GmRGE, PROFESSOR or BoTA.'"Y, Wn.soN CoLLEGE. 

,BmmiY, '(2) APPLICATION FROM THE GoVEB..."OIEN'r Or BABODA roa 
A GRANT 011' Rs. 16,900 SPREAD OVER PI\"l!: YEAJLS roa A ScHl:llB OJ' 
REsE.&.BcH ON' BER-KEEPING FOB GU.Jl:BA.T. 

Attention is invited to the attacbed letters (and enclosures), (1) from 
ithe Government of Bombay, No. 1762-A.\33, dated the 8th February 193.J. 
(Annexure I) and (2) from the Director of Agriculture, Baroda. 
No. 5906, da.ted the 26th June 193-1 (Annexure III forwarding the schemes 
mentioned above. 

2. The Bombay scheme which is for a period of three years involves 
rt"Curring expenditure of &. 24.180 and non-recurring expenditure 01. 
Rs. 4,890. or, a total of Rs. 29,070. It should be noted that the Govern­
ment of Bombay undertake no financial responsibility for the scheme and 
that the receipts and reeoveriea included in the estimates &l'O 
problematieal. 

3. The Baroda scheme is for a period of fiw years and involves, 80 
far &s the Council is concerned, a east of Rs. 16,900 sprt'ad over that 
'period. 

4. The applications are for the consideration of the Advisory Board. 
In this connection. tbe attached extract (Annexnn I II) from the proceed­
in.,"'S of the Board's met"ting held in January ]931. relating to a scheme 
(Appendix XX, printed proceedings, January 193]) submitted by the 
Imperial Entomologist" Impf:'rial Iw;titute of ~"Ticultural Research" Pusa. 
for the development of bee-kef:'ping in India" lI'hich was njected bY' the 
Council, will be of interest to the Board . 

.A1'..~'EXURE I. 

Copy or LETTER FROM THE SECRETARY TO 'l"IJlI: GQVDY){EN"I' or BoKBAY. 
REVENUE DEPARTKL~, TO THE SECRETARY TO THE IliPERLlL CouNCIL 
or AGRICULreRAL fu:sEARcH, Son..&., No. 1762-A.13..1, DATID THE 8TH 
FEsRUAR'l' 193-1. 

SUBJ1!lCT :-Rueat"r1& 8rleme, Impenal CowftCil of Agrinlt",al Buearc1&. 
Applicatioft for grarat, from, for --. 

In continuation of my letter No. 1762-A·I33, dated 11th .Jan1l8!7 
ISM, I am directed by the Government of Bomba..v (Transfl'rred Dl'part­
mt'nts) to forward a scht'ml' of reeareh in apiculture by Mr. C . .J. 
George, Professor of Biol~,. Wilso~ College. Bombay. The acheme 
was approved by the Provmcial ~lcultural &-search Committee at Ii 
mt'eting beld on 13th Dt'eember 1933. The schl'meo is not one pertain­
ing to the A¢cultural Departmt'nt in this Pl't'sidency. The Govern­
ment of Bombay will DOt, thenfore, be prepared to undertake anT 
financial liability on account of the cost of the echl'me. U the aeheme 
is approved by the Imperial Council of Agricultural Research" the 
Director of Agriculture or any officer deputed by him. will undertake 
to inspect the work under it and will submit an indl'pendent ftPOr1 
Gn t.he result of such inspection to the Advisory Board.. 
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To 

Sir, 
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C. J. GEORG!!:, M.A., Ph.D., D.I.C., 

Professor of Biology, Wilson College, Bombay ; 

THE SECnL'TARY, AGRICULTURAL ADVISORY COMMITTEE, 

Agricultural College, Poona.. 

Through the Principal, Wilsoll College, and the Registrar, 

University of Bombay. 

I have the honour to submit herewith an application for a total grant 
of Rs. 29,070 for five years from 1934 to 1939 from the funds of the 
Imperial Council of Agricultural Research in aid of research in Apicul­
ture in the Bombay Presidency. 

In this connection I may submit for your information a short account 
of my entomological experience which will indicate my competence tOi 
undertake and supervise this proposed research work. My general 
educational qualifications include an M.A. degree from Madras, a Ph.D. 
and D.I.C. from London. I have seven years' experience in entomo­
logical work at the Agricultural College, Coimbatore, and sinc~ 1930' 
have been an examiner in Agricultural Zoology for the Madras Univer­
sity. My contribution to the science of Entomology has been well 
received in scientific circles and my standing as an Entomologist will be­
evident from t.he fact that my work has been incorporated in the" Recent 
Advance.s in Entomology" and in the ., Text Book of Entomology " by 
Dr. A. D. Imms, F.R.S. In 1924 I got interested in Apiculture and have 
been devoting some time to that subject. While at Coimbatore I studied 
the life.history, bionomics and metamorpnosis of Melipona, the' stingless 
bee, and a paper on the subject was submitted to the London University 
,u;I part of my thesis for Ph.D. During my stay in England I spent some 
time Itt the Rothamstead Experimental Station and among other things 
gailled more experience in Apiculture. Since last year I have been keep­
ing some hives of .Apis indica in" Bombay for study. I spent last mid­
summer holidays at Coimbatore and visited the two Apiaries, one at the 
Agricultural Station, and the other at the Y. M. C. A. Rural Reconstruc­
tion Centre. The Assistant in charge of the Apiary at the Agricultural 
College, Coimbatore, has prepared a short Bulletin based on the available 
information and the \vol'k was placed in my hands for suggestions and! 
criticism, and I understand' from him that it is now sent for publication .. 

Wilson College, Bombay ~ 

18th December 1933. 

I have, etc., 

(Signed). C. J. GEORGE:, 
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A SCHEME OF RESEARCH IN APICULTURE. 

I. INTRODUCTION AND HISTORICAL BACKGROUND. 

Apiculture as a side lino industry to Agriculture ill practised in many 
countries. In some of these countries the industry is carried out on 
a large scale. Figures are not available on the output of honey for all 
these countries, but it is well known that thousands of tons of honey 
are exported by Canada, Australia and the United States of America. 
Though the possibilities of apiculture in India have received the atten­
tion of Government as early as 1883 when, as & result of an enquiry, 
Government of India published the replies from Local Governments 
undcr the title " A Collection of Papers on Bee-keeping in India ", 
the industry is still in an infant state in India. One of the early attempts 
at culturing bees on scientific lines was made by the Agricultural 
Research Institute, Pusa. In 1910 and 1911 the Institute imported 
some colonies of the European bee. Later Mr. T. Bainbrigge Fletcher, 
Imperial Entomologist, published two articles on bee-keeping in the 
Agricultural Journal of India, Vol. VI, Part IV. A further consoli· 
dated account came out in 1914 as Bulletin No. 46 of the Agricultural 
Research Institute, Pusa. 

During the years 1911-1916 Father Newton, S.J., conducted trial. on 
the cultivation of the Indian bee Apis indica. His result.s were publiHhed 
in an article in the Agricultural .Journal of India, 1917. The Depart­

·ment of Agriculture, Mysore, began the study of Apiculture with the 
Indian bee about ten years ago and have made good progress. 
Mr. S. J. Baldrey att~mpted culture of the Italian bee at Narsapur 
during 1926-1929. An account of his experience was pUbliHhed in the 
" Times of India Illust.rated Weekly", dated 7th December 1930, 28th 
December 1930, 15t.h February 1931 and 22nd November 1931. 
Recently thc Rural Reconstruction Branch of the South Indian 
Y. M. C. A. has taken up Apiculture (culture of Apis indica) with a view 
to popularise it among the Indian farmers. They have their centres at 
Coimbatore which. is subsidised by the District Board and at Marthan-

. dam (Travancore). They have distributed so far over a total of 500 
hives 'amongst the villagers. They help the vinagers in finding a sale 
for t.heir honey. Thl'~r have now extended their work to the Indian 
States of Hyderabad and Baroda. The cultivation of the Indian bee 
has also been attempted at the Agricultural Colle/Z8 and Research 
Institute. Coimbatore. At prf'~ent the Entomological Section keeps 
about 30 hives and R qnnlificd assistant is in charge of this work. 
I have no knowledge of t.he work in other provinces, but I understand 
that. Ilome other proyinces like the Punjab are trying to popularise 
bee-keeping amongst the cultivators. 

II. OUR PRESENT KNOWLEDGE OF' 'l'HE INDIAN Bm 
On the question of the culture of the Indian bee, lIr. Baldrey and even 

the Pusa Bulletin strike a sceptic note. The attempts at culture cited 
a bove however, have shown that the doubts raised are groundless and 
that the failures were due probably to imperfect technique. I have first 
hand knowled/Ze of the work at Coimbato.re and I have had' a' discussion 
rN'ently with the Government EntomologIst, Mysore._ . The da~. collected 
at both these centres are definite and the future is promising. 
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Mr. Baldrey, after a few years' attempts at cultivating European bees, 
abandoned his apiary and left for England. His hives and equipJ;llents 
were handed over to the Y. M. C. A., Coimbatore. At the time of my 
yjsit during the month of May, the Y. M. C. A., Coimbatore, had four 
hives of this bee. From my experience of bees, I cannot say that these 
bees are any way thriving. The Y. 1\1. C. A. has a few more colonies 
of the European bee including a' colony of the well known Carnolians. 
These hives appear worse than the Baldrey ones. The Baldrey hives, 
though they were brought to Coimbatore two years ago, the Secretary in 
charge told me that they have not yet yielded any honey. The records 
of the Indian bee of the same age are more satisfactory though it is a poor! 
honey yielder compared to the other. The Indian bee is a smaller insect 
than the European bee and it is usually conceded that the latter is fat­
superior to thc former in the honey yield. But it has not been established 
that weight for weight the European bee is superior to the Indian. Even 
granting that it is so in its native environment, its records so far, in' the 
plains of India, are far from satisfactory. With proper culture ahd 
facilities and pasture, the Indian bee could be made to yield a moderately 
good quantity of honey. The hives of Indian bees are necessarily to be 
small, but provided sufficient pasturage is available (for after all it is the 
pasturage that determines the honey flow) the smallness in size could 
be made up in numbers. From my observations I find that the Indian 
bee is as industrious as the European bee. The -Indian bee has, howeyeri 
two things in its favour. It is the native of the soil and is free froni 
disease t{) which its European cousin is subjected. The only enemy is 
the wax moth but with proper care its invasions could be avoided. The 
record at Coimbatore and Bangalore shows that Apis indica is capable 01: 
yielding abont 15 lhs. of honey per annum per hive. A farmer keeping 
30 hives gets about 300 Ibs. of honey per annum witli proper care, and 
at a modest rate of Re. 1 per pound his income will be Rs. 300 per 
annum. 

III. THE SCOPE OF APICULTURE IN BOMBAY. 

Except tIle unsuccessful attempts of Mr. Baldrey and' a few isolated 
attempts such as those of the Agricultural Station at Sangli, no org:mised 
effort at Apiculture has been made in the Bombay Presideney. That 
the Bombay Presidency offers extensive tracts of pasture for bees is 
undoubted. _"-11 over Deccan Apis dorsata alone is found and some 
quantities of honey and wax are collected annnally. It is estimated from 
the experience at Coimbatore that an acre of cotton (Cambodia) yields 
about 20 lbs. of honey. The Bombay Presidency has extensive cultiva­
tion of cotton at Dharwar and Gujarat, and enormous quantities of honey 
are therefore going to waste every year, the honey collected from Apis 
dorsata colonies being negligible. Through bee-keeping this valuable 
food which is otherwise lost to the country could be redeemed. The 
Royal Commission on Agriculture has found that the diet of the Indian 
ryot was miserably poor and recommended that efforts should be made 
to enrich his meal. Organised Apiculture in addition to adding to his 
income js one of the best ways of meeting this end. 

IV. SCOPE OF RESEARCH ON APICULTURE IN INDIA. 

Scientific work is the backbone of any industry. Any organised. 
attempt in introducing Apiculture in the villages could be possible only 
nfl!'!" acquiring sufficient scientific information about it. Haphazard 
~192roAR 
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,rushing in is bound to, be a failure. Even if it will be successful tempo­
rarily, before long, the industry will come' to a stand-still and progress 
'Will be impossible. In all advanced countries this is sufficiently 
recognised and Apiculture would not have come to its present flourishing 
condition but for the arduous labour of those engaged in research. 
The following five paragraphs deal with the absolutely minimum informa­
tion required before advocating Apiculture in any locality. 

V. LL. .... ES OF INVESTIGATION. 

A-Bionomic •. 

(1) Life History.--our knowledge of the life history of Apis indica is 
fragmentary. A detailed all-round investigation on the life history 
'and bionomics is therefore essential. Investigation into the longe,-it)' 
of the worker and the queen, the fecwidity of the queen and the factors 
-affecting swarming have direct bearing on the economics of Apiculture. 
The prevailing impression is that the worker of the Indian bee doe. not 
'live as long as that of meIlifica. A similar opinion i. current regarding 
the fecundity of the queen of the former. Under domestication and 
eulture the quality of bees is likely to ifnprove and for a proper 
8pIJreciation of the changes which will manifest as a result of culture, 
a thorough knowledge of the existing conditions is essential. A grasp 
of the bionomics will lead to ways and means of extending the 
longevity of the workers and possibly the fecundity of the queen. 

, The phenomenon of swarming' also requires careful investigation. 
The swarming tendency is somewhat bred out of the Italian bee. The 
Indian bee is still primitive and is a slave to that instinct to a remarkable 
degree. Swarming is eSflential for the propagation of colonies but to the 
Lee keeper it amounts to a nuisance, when as & result of successive swarm· 
iug fairly strong colonies dwindle into handfuls of bees. The Apicul­
turist's work is both extf>nsive as well as intensive. Swarming is a serious 
handicap to intensive culture. During the season a fairly strong colony 
of the Indian bee sends out as many as six swarms, the interval between 
two succes~ive ~warms being not more than ten days. 

One of the methods at present practised to prevent swarming is the 
removal of queen cells. This is a difficult task as bees resent this opera· 
tion very much and sting badly at the time. An easit'r method advocated 
is the use of reversible framt's. This may. not assure great success though 
it acts quite a palliative, as suitable locations will not then be available 
for erecting queen cells. Crowding is said to react on the bees in such 
a way as to send out a swarm. Provision of more space at the time 
is said to prevent swarming. How to bring out more space is a problem 
which requirt's some attention. A proper understanding of the different. 
issues concern~d in this mysterious response to an instinct will eventually 
lead to the solution of this knotty problem. ' 

(2) The Hive.-Workers are divided in their opinion as to the size of 
the hive suitable to the Indian bee. The Pusa Bulletin advocates a hive 
as big 8S a kt'rosene box. The experit'nce at Coimbatore is that a smaller 
hive is more suitable alld that a fairly big one is one of the causes of 
desertion. Further, & big hive may have some frames unoccupied and 
may lead to wax moth attack. 'l'he l\Iysore Dt'partment of Agriculture 
adopts a hive intermediate in size between Coimbatore and Pusa patternL 
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The Y. M. C. A., Coimbatore, has one of Gosh pattern hives which house 
a fairly big colony and apparently there is nothing wrong so far. In the 
face of such varit'd experience' it is essential that systematic study of the 
size of hives should be undertaken. . Probably the size of the hive should 
vary with localities, and local conditions, such as weather, availability 
of food, etc., win determine the size required for that locality. 

(3) Pashtrage.-Very little is known about the pasturage of the 
Indian bee. In itself it fonDS a fairly big field for study. Sometimes 
they seem to collect honey from all kinds of flowers. At other times they 
l'estrict themselves to a few. The mango flower produces honey, in fairly 
large quantities, but the bees do not care for the honey, though they go 1;0; 
the extent of collecting the honey from the mango hopper, a. Jassid bug 
which attacks mango flowers. Statistics of bee pasturage and the compara­
tive honey yield of different flowers, and the relative preference shown to 
them by bt'es require thorough investigation. before maximum honey 
yield could be obtained from any particular locality. When this study 
is completed it will be possible to know with fair accuracy the honey 
:flow from different flowering crops and after the main flow is exhausted, 
the resources from othep) flowers, if available, in other sites could be 
tRpped. In this. way a scheme of rotation could be worked out for all 
localiti~. For example, round about Coimbat.ore the. cotton season is 
from J annary to April. The pasturage after this time will be sparse for 
about three or four months. The tamarind, another goodyielder, flowers 
in April but it occurs only in isolated places and the hives of the Govern­
ment Entomologist are therefore shifted to suitable sites where,the 
tllmarind will be available. Pongamia plants flower at Dharwar after 
the cotton season and will easily be a second pasture for bees. The same 
story holds good fo)' pollen also. A full scheme of rotation if worked out 
for particular localities will simplify bee7keeping to a great extent. -We 
cannot expect the Indian ryot to undertake such a study' and many 
years w.ill elapse befort' he attains that standard. 

(4) Seasonal variation in honey flow.and yield.-Coupled with the 
above study, a daily record of the weight of the hive and the temperature 
will be very illuminating. The weight of the hive is an index to its 
prosperity. ThE.' bees' response to the seasons will be clearly indicated 
in this record. The effect of artificial feeding when food supply is scarce 
will also be reflected in this record. Bees die in large numbers during 
the monsoon time. The temperature readings will throw some light on. 
this fatality during the months of the monsoon. It will be premature to 
foretell how this study will be of importance in understanding clearly the 
domestic happenings and thereby to assess the prosperity of the colony, 
but we hope that when sufficient facts are gathered, they will facilitate 
working out the economics of bee-keeping. . 

(5) Suitable localities.-One of . the foremost things in starti;g.­
Apiculture is to select suitable localities which will form the venue of 
operations. Bees require both honey and pollen and the localities selected 
should provide both. Our experience is that bees collect honey from a. 
host of plants, the more important of them are Cotton, Plantain, 
Tamarind, Pongamia, Cocanut, etc. The more important pollen supply­
in.,. plants are the graminaceous plants like Zea mays, Andropogon 
SO~'!!hum, Pennisetum typhoideum and also Cocos nuc.ifera., Ricinus com~ 
munis, etc. Pasturage is one of the aspects of bee-keeping in India which 
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invites thorough investigation and till fuller data is available such sites 
as 'will provide a fair amount of honey and 'pollen IIhould be ReJected for 
starting the experiments. Experience in this direction will tell WI which, 
tracts will. be suitable for Apiculture and which tracts not. 

B-Breeding and Culture. 
It is usually understood that the European bee is a superior honey' 

gatherer and breeder on account of its bigger size. The European bee 
does not appear to be very successful in India. It is therefore worth 
while attempting to evolve a hybrid betwee-n the Indian and the 
European or Italian bee so 8S to combine the good qualities of both 
This work requires a good deal of skill in technique and could btl 
attempted. only after acquiring a sound knowledge and experience in 
bee-klll:'Jling as well as in the bionomics of both those species. It will 
therefore be too early to dilate at any length on this aspect of the 
programme at this stage. Experiment in Apiculture in Egypt shows that 
the Egyptian bastard, a cross between Egyptian and Italian bees, does 
very well in that country. Provision for the purchase of Egyptian and 
Italian swarms and queens is included in the proposed expenditure of 
the year 1935-36. I 

There are two varieties of the Indian bee, a dark and' a light one. The 
dark one inhabits usually the- higher altitude whereas the light variety 
is prevalent in the plains. It is reported that the darker variety iii a 
better honey yielder. This has to be verified. By persistent &election 
and improved cultural methods, it will be possible to incrl'ase the 
efficiency of our bees. Every effort should be made to improve the ix>l'S in 
thls direction and' after sufficient work is done, strains of bees (light or 
dark val'iety) will be available for distribution amongst the cultivators. 

C-Introduction of foreign plant' a, pasturage to test if bee-keeping 
, ' will be remunerative on a commercial Bcale. 

Thre-e foreign crops which are likely to prove promising in Apiculture 
are Buckwheat, Corean Lespe1.eda and White Clover. The honey yield­
ing qm.:lity of these plants is well known. They are also valuable 
either as grain or as fodder. The second of these, the Corean Lespezeda, 
is. a xerophyte and can stand even severe droughts. Apart from an 
Apicultural sta.n.dpoint the introduction of this plant is likely to prove 
beneficial in the Deccan where rainfall is limited. The first two plants 
are at present cultivated at the Rural Reconstruction Centre, Vadala 
Mission, Ahmednagar District (American Marathi Mission) and appl'ar to 
be suitable for our soil. It is proposed that these three plants should be 
tried as honey yielders. The information gained will show how far it ill 
going to be a paying concern to cultivate these plants for purposes of 
Apiculture. For this purpose eaeh crop should b" cultivated on &reas 
not less than two acres. To ensure a standing crop of two acrl'6 under 
E'llch crop, allowing sufficient rotation of crops, the minimum land required 
will be ten acres. A suitable piece of land about ten acres in E'xtl'nt 
ill avuilllble, to be taken on lense or rent, near the Vadala Mission. The 
owner dl'mands a rent of RH. 100 per annum. It is & suitabll' piece of 
land. There are three wells which will be sufficient to meet the irril!'ation 
requirements. The proximity to the Agricultural Station enabll's to 
hire cattle, implements and labour from the Station. The Principal of 
the Voca.tional School. at the Rural Reconstruction Centre has very 
lrllvlly consented to render all facilities in ·this connection. 
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VI. SCHEME. 

The Scheme /1.9 outlined deals only with the preliminary aspect or 
Aricultural Research. The lines of investigation chalked out are only 
those of economie importance. The more difficult problems and those 
of purely academic interest have been left out, as they have to be under­
taken only after sufficient ground is covered. 

The proposed resea.rclt will be conducted at three Stations, one located 
at Dharwar, a second at Vadala and a third at Mahim. Dharwar has 
bcen selected /1.9 it is typical of the Cotton and J uar tracts of the Deccan. 
Mahim has been selected /1.9 it possesses a vegetation of Cocoanut, Banana, 
etc., typical of the coastal tracts of the Presidency. Vadala is a centre of 
rural reconstruction work and on account of the facilities it offers in the 
cultivation of the foreign pasturage plants, it will be an ideal centre tor 
Concentrate on the commercial aspect of Apiculture. There is an addi­
tional attraction in the free service offered by Mr. Balaram, Vice-Principal 
of the Vocational School. 1Ir. Balaram is in charge of the Apiary at th.e 
Station and a certain amount of work on the practicability of Apiculture 
bas already been attempted there. Any improvements carried out at 
that Station will be easily appreciated by the ryots of the surrounding 
areas and in this respect offers unique opportunities for propaganda in 
the event the investigation becomes fruitful. . 

Though regarding certain aspects the three Stations w.ill work on 
common ground, it is proposed that each Station should concentrate on 
a few specific aspects of the Scheme. The Mahim Station, apart from 
studying pasturage, swarming, etc., will devote special attention to the 
bionomics, life history and the size and nature of the hives. Th~ 
Vadalu Station will attempt hybridization with Italian and Egyptian 
bee and on the honey yielding qualities of the foreign crops, and thereby 
work out the commercial aspect of the same. The Dharwar Station 
will see how far the Cotton tracts will be useful in honey production and 
devote more attention to the suitability of the Egyptian bastard to our 
conditions. It will make a thorough survey of the pa,sturage of Deccan. 

The Director of Agriculture, Bombay, has been so kind as to grant 
permission to open the Dharwar Station on the premises of the Cotton 
Research Station. He has also promised the co-operation and assistance 
of the officers connected with the Station. As Dharwar has only low 
rainfall the hives could be located under the shade of the trees on the 
Station and from experience I find that it is better than placing them 
under a roof. A small st.ore room will have to be rented on the 
premiseI'! from the Public Works Department. The Deputy Director of 
Agriculture, Dharwar, informs me that the rent will not exceed B.s. 4-2-0 
per mensem. 

The Station at Dharwar should be placed in charge of an Assistant 
who should be a Biology graduate with experience in handling bees. There 
should be an Attender to assist him.' The pay proposed for the Assistant 
to bE' posted at Dharwar is in the scale of Rs. 100-10--200 and for the 
AttE'nder at Dharwar Rs. 25 per month. 

The Vadala Station will be in charge of Mr. Benjamin Balaram. He 
should be assisted by an Att.ender on Rs. 25 and a gardener and a servant 
boy on Rs. 10 and Rs. 5 per month respectively. A'. room for' work and 

. . 
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for keeping the equipments will haTe to be rented out from the 
.Agricultural l:)tation for a rental of Rs. 50 per annum. The Principal 
hur; promi8cd all possible assistance in working out the Scheme. 

The l\fahim Station will be directly in my charge and will be in • 
private garden where facilities for keeping the hives and the equipment 
could be rented out. 'fhere should be an Attender to assist me on Rs. 40 
per month. 

The number of hives at the Mabim Station should be, to begin with, 
~iJJe.--Rix of the Indian· bee and three of the Egyptian bee. The Vadala 
Station should have fifteen hives of the Indian bee, five of the Italian 
and five of the Egyptian bee. The Dharwar Station should have fifteeJl. 
hives of the Indian bee and five of the Egyptian bee. In the succeeding 
years the bives will increa.<le in number on account ef swarming. Spare 
hives will have to be purchased every year from the allotment under 
contingeneies. 

VII. STATEMENT OF ESTIMATED EXPENDITURE. 

The following is a st(ltement of proposed expenditure :-
For five yean. 

ReCltrring­
Salar~es-

Assistant at Dharwar in the grade B.s. 100-10-·200 per 
mensem 

Attender at Dharwar on Rs. 25 per month .. 
Attender at Vadala on &s. 25 per month 
Gardener and Servant boy at Vadala on 

Rs. 10 and &s. 5 per mensem 
Attender at Mahim on &s. 40 per month 

Total of salaries 

'l'ravelling allowance-
For the Officer in cbarge of the Station­

From Bombay to Ahmednagar and back : 
. Railway fare Ii second class, i.e., Ii X 

Rs.26 
Mileage from Ahmednagar to Vadala and 

back at 4 annas per mile, i.e., 27 miles 
and 27 miles = 54 miles X 4 = 216 
annas, 'i.e. 

fer trip 

In round fie:ures ller trip B.s. 53. 

&9. A. P. 

39 0 0 

13 8 0 

52 8 0 

R.i. 

7,200 

1,500 
1,500 

900 

2,400 

13,500 
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For five years. 

lec-urring--contd. 
Travelling allowance--contd. 

For five trips in the year Rs. 53 X 5 
From Bombay to Dharwar and back: 

Railway fare 1 i second class, i.e., Ii X 
Rs. 56 = RII. 84-0'-0'. 

For five trips in the year Rs. 84 X 5 
Halting allowance for visiting these 

Stations 40 days in the year at RII. 3-8-0' 
per day, i.e., 40' X RII. 3-8-0' 

Daily allowance for visiting the Mahim 
Station 90' days in the year at RII. 3-8-0' 
per day, i.e., 90' X Rs. 3-8-0' 

(Mahim is 10' miles from Bombay.) 
Total travelling allowance for' the Officer 

in charge per year 
For the Officer in charge at Vadala-

Visit to Dharwar Station once. a year: 
Railway fa-re from Ahmed nagar to 
Dharwar and back It second class, i.e., 
Ii X Rs. 56 

Mileage from Vadala to Ahmednagar and 
back at 4 annas a mile-56 miles 

Halting allowance for 4 days at RII. 3-8-0' 
Total travelling allowance for the Officer at 

Vadala per year (in round figures) 

Cnni1'ngencies­
For Dllarwar-

Total of travelling allowance 

Rent for Station per annum 
Other incidental expenses including pur­

chase of spare hives, small apparatus, 
stationery, correspondence, etc. 

Total per year 

For Vadala--
Cultivation expenses including purchase 

of seeas, irrigation, ploughing, etc., per 

&S. A. P. 

265 0' 0' 

420' 0' 0' 

140' 0' 0' 

315 0' 0' 

1,140' 0' 0' 

84 0' 0' 

13 8 0' 
14 0' 0' 

112 0' 0' 

50' 

150' 

20'0' 

annum 200' 
RE'nt for 10' aCl'es of land 10'0' 
Rent for laboratory 50' 
Other incidE'ntal expenses including pur-

chase of spare hives, stools, correspon-
c1ence, etc. 150' 

Total per year 50'0' 

6,70'0' 

560' 

6,260' 

1,0'00 

2,50'0' 
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For live years. 

Contillgencies--eontd. 

For Mahim-
Rent for the Station per annum 

Other incidental expenses 

Total per year 

Total of recurring contingencies 

N on-rec'Umng-

Purchase of Indian bees­
For Dharwar 
For Vadala 
For Mahim 

15 hives 
15 hives 

6 hives 

Rs. Rs. 

84 

100 

184 920 

4,420 

Ra. 
at Rs. 20 per hive for 36 hivel! 720 
Transport charges for the hives from Coimbatore or 

Travancore or both 200 
Purchase of Italian bees-5 swarms for Vadala with 

spare Queens and transport charges at Rs. 150 750 
Purchase of Egyptian bees-

For Dharwar 
For Vadala 
For Mahim 

5 swarms 
5 swarms 
3 swarms 

13 swarms 

with spare Queens and transport charges at Rs. 150 

Total for purch8.'le of bees 

Purchase of apparatus and equipment-
Shed at Vadala honey extractors, thermometers, etc., 

1,950 

3,620 

for three Stations 570 
Binocular microscope for the Vadala Station 500 
Apparatus for insemination .. 200 

Total for apparatus and equipment 1,270 

Grand t()tal for five years 29,070 
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Recurring. 
Non. 

recurring. 

Year. 
Salariee. Travelling Contin. Contin. 

allowance. genciea. gencies. 

Ra. Rs. Rs. Rs. 
1934·3li .. .. .. 2,460 1,252 884 4,890 
1936·36 .. .. .. 2,680 1,252 884 . . 
1936.37 .. .. .. 2,700 1,252 884 . . 
1937·38 .. .. .. 2,820 1,252 884 .. 
1938·39 .. .. .. 2,940 1,252 884 .. 

Total for five years .. 13,000 6,260 4,420 4,890 

Grand totalfor five years .. .. .. Rs.29,070 

VU!. INCOME AND ASSETS AT THE CONCLUSION OF THE RESEARCH. 

Rs. 
There will be an income from land at Vadala at least 

Rs. 100 per annum-for five years 500 
The income from the sale of honey of the Indian bee on 

a modest estimate of 4 Ibs. of honey per hive at Re. 1 
per lb. is expected. to be for the 1st year Rs. 140 ; 2nd 
year Rs. 280 ; 3rd year Rs. 420 ; 4th year Rs. 560 ; 
and 5th year Rs. 700 ; i.e. 2,100 

The yield from foreign bees is not. taken into account at all. 

Total income 2,600 

On the conclusion of the research the assets of the Stations is expected 
to be at leliSt 500 hiyes of the Indian bee worth Rs. 10,000 and if every­
thing goes well with the foreign bees there will be left of them 250 hives 
worth Rs. 37,500. If the hybridization experiments are going to be 
su('('e.~sful the h~'brid~ will be worth double the yalue of the foreign bees, 
i.e., Rs. aoo per hive. 

For five years. 

E"cn if the Italian or t.he Egyptian bee does not t.hrive 
satisfactorily and the hybridization attempts prove to 
be failure there will he at least 100 hives left of these"" 
forei!!'n bel'S Knd estimating at a low figure of Rs. 100 ' 
per hive their value will bl' Rs. 10,000. The total 
"alue of Indian and foreign bees will therefore be at 

Rs. 

least 20,000 
The nlue of the equipment at half tbe invested amount 

will be at least 1,000 

Total assets 21,000 

The income plus the assets at the conclusion .. 23,600 

The net, expenditure wbich has to be incurred by the Council will be 
less than Rs. 6,000. ,t.' ". - Y; " i'" dl,. :.,It;)·,, -:: l.'" ~ -.. : ,,'~r,~, . ,,' ,,' 
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ANNEXURE II. 
COpy OF L1':TTER FROM TIlE DlRECTO& OF AORICULTURE, BA&OD4 STATE, 

BARODA, TO THE SECRETARY, IMPERIAL COUNCIL 01' AORICULTUIl4L 
RESEARCH, Sun;4, S.-W., No. 5906 OF 1933-34, D4TED THB 26TH JUNK 
-]934. 

1 have the honour to send by a separILte registered book post 200 
printed copies of the Bee-keeping scheme to be submitted to the Imperial 
Council of Agricultural Research at the ensuing Advisory Board Meeting 
to b\l held in September 1934, for your perusal and circulation to the 
members. One printed copy is enclosed herewith for perusal. 

SCHEME FOR RESEARCH ON J3EE-KEEPING FOR GUJEItAT. 

GENERAL. 

Bee-keeping is one of the Agricultura.l Industries that have received 
scant attention from the public nnd its possibilities to provide a source of 
earning during spare time do not seem to have bl1en considered serioWily. 
The importance of honey as a valuable item of food is growing day by 
day, and establishing of bee-keeping as an in(lustry by itself will surely 
form a very valuable measure in increasing national wealth and indigenous 
agricultural activities. It is also surmised that very large quantities of 
honey are imporlRd from foreign countries and it is of immediate 
importanee to take very active steps in the establishment of this industry. 

Bee-keeping is well-lmown to be very successful to supplement the 
_ cultivator's normal income. That any measure designed to investigate 
into possibilities of successful bee-keeping is of an all India importance 
_ cannot be denied and it is on the following lines that information is 
lacking and on which research work has to be undertaken. . 

The manipUlation of Indian bee including hive designs and trials 
with various local races--the Indian bee (Apis indica.) is not considered 
as n comparatively good honey gatherer-from about 30 to 40 Ibs. of 
honey in the hills to about 6 to 10 lbs. honey in plains. A colony of 
Indian bees yield varying quantities of honey per annum and informa­
tion is lacking as to the factors that influence these variations and whether 
the present methods of manipulation and the designs of the hives require 
changes to secure a better yield. Criticisms as to the unsuitability of the 
Indian bee are often levelled and it is to be regretted that no full 
knowl~e of the characteristics of local races are yet available. 

l:Pybridisation with local races and varieties with a view to secure 
a strain of higher honey yielding capacity and less swarming impulse­
it is often expressed that the Indian bee has the most swarming impulse. 
Ovcr a dozen reasons may be put forward to explain the incidence of this 
impulse, but no experiments have been undertaken to practise preventive 
measures. Various race!! of bees possess varying degrees of this impulse 

-Rnd possibilities of hybridizing these races to secure a strain with less of 
thif4 impulse have to be investigated. The rock-bee for instance is 

-rt'plltec1 to be a good gatherer and possibilities of hybridizing it with the 
Indian bee also require to be investigated on. With the present infor-

-nlation, a definite opinion as to the sources of this venture can_ not be 
given and if the work proves successful a very great impetus can be given 
to the starting of large scale apiaries all over India. -
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Trial of local races in various surroundings having variations in 
pasturage with a view to ascertain the limiting factors to success-bee­
ke(~ping in climatic, seasonal and pasturage conditions is of importance. 
The information available at present as to whaa; plants are useful as 
bee-pasturage in India and how the availability or otherwise as such plants 
will stand as a limiting factor for bee-keeping as commercial proposition 
is so t>cl.tUty that it is not possible to ascertain whether in a given locality 
bee-keeping will at all be successful. So also climatic and seasonal factors 
thllt influence honey ga.thering require to be carefully studied_ 

Costing experiments with cultivasted pasturage and honey yield tQ 
see if the former could be profitably carried out in localities where there 
is a lack of natural pasturage or where there is only one flowering 
season-in certain localities on account of incidence of one monsoon, there 
cxjst.~ only one flowering season and bees suffer from lack of pasturage 
during the· rest of the year. Experiments need be conducted on the 
ecollomics of certain plants whose flowers serve as good bee pasturage 
during the season of drought. 

A fuller knowledge· of the seasonal factors that influence breeding, 
swarming and honey gathering-it is often mentioned that swarming just 
precedes the honey flow and swarming is Pl1lCeded by breeding. Fullel'l 
informa.tion is necessary with regard to the seasonal factors that influence 
bn>cding. 

EFFORTS OF BARODA GoVERNMENT : 

The Department of Agriculture ·of the Baroda Government has 
started Bee-keeping since the last four years by the introduction of bees 
ft·OUl Coimbatore: Efforts on the line were made at the Baroda Agri­
cultural Experimental Station and subsequently when the Rural Recon­
struction work was started at Kosamba this work was handed over to that 
section on which the Baroda Government are spending about Rs. 20,000 
pcr year. IJoc1i1 hees (Apis indica) are available from Baroda territory 
and if the local bee.'! arE:' t'xperimented with, the difficulties as to double 
swarming, different pasturage, etc., which have been experienced might 
be easily dealt with. The problem of combating the deadly pest of wax 
moth faced gravely the problem in Baroda and this as well might be 
attended to. The Officer in charge of the Rural Uplift Scheme is an 
Expert Bee-keeper but for want of different duties he has to attend to, 
he could not solely give his attention to this item and a special staff for 
such research may help him a lot on the line. 

MAIN! ITEMS OF RESEARCH : 

The main items of research in this Bee-keeping which ultimately may 
be useful for Gujarath and other like pa.rts are (1) Collection of local 
bees and studying their behaviour, manners, etc_ (2) Crossing of these 
bees with other types in order to improve their desirable qualities, 
(3) Study of pasturage-artificial and natural and lastly, (4) The Study 
and control of ~ee diseases and pests. 

THE SCHEME: 

The Baroda Government will provide all the apparatus and material 
for the purpose and the Expert staff may be provided by the Imperial 
Council of Agricultural Research. This staff will work under the Rural 
Reconstruction Officer. 
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The following may be the establisbment and other charges for the 
Scheme to be spread over a period of five years _ 

RECURRING ExpENDI'l"U1lE: 

OD_ -- L n. m IV. v. avwap. 

1. A Bee-eqJeri (lOO-l~li) •• 1,800 1,980 2,160 1,340 1,620 1,160 

2. A nOD-graduate or graduate _is- 600 660 '120 780 ItO '120 
tanto (1iO---O--71i). 

S. Travelling expensee .. .. liOO IiOO IiOO IiOO IiOO GOO 

2,900 3,UO 3,380 3.620 3,880 3,SSO 

Total Be. 16,920 

Non-recurring expenditure such as Office dead-stock. management, 
"apparatus, appliances, etc_, might be arranged through the Agricultural 
Department of the State_ 

Average pay may be allowed to suitable persons if necessary. 

ANl'.'"EXURE III. 

Extract from tke proceedings of tke Advisory Board, January 1931 . 

.. Dr. Keen in introducing the scheme said that if it was desired 
to develop bee-keeping in India the way suggested in the scheme of 
the Imperial Entomologist was the way to do it, but Dr. Keen had 
no knowledge of the demand in the country and he thought that the 
Board should be guided in this matter by the views of representatives 
of the provinces_ He also thought that it would be very difficult tq 
get the right type of man to take charge of this schl'me. Dr. 
Hyder supported the scheme on the ground that it might lead, if suc­
cessful, to the establishment of a cottage industry in India. The Royal 
Commission on Agriculture had stressed the importance of the deve­
lopment of cottage industries in India. Professor Agharkar said that 
he was diffident about the scheme as outlined. He saw that Rs. 20,000 
per annum had been provided oil account of the cost of the officer and 

.Rs. 10,000 for other items of expenditure and he considered the total 
cost excessive. He was also not in favour of appointing the expert 
from abroad who would go away aftet" three years with all the accu­
mulated knowledge gathered by him which would be lost to India. U 

: there was scope for the development of. bee-keeping in India he thought 
a better course wonld be to scnd a promising student abroad with a 
scholarship who on his rl'turn could tackle with the subject. ~rr. 
l'IYDlcn said that bee-kel'ping was not a matter of genl'raJ importance 
in India and he was therefore not particularly keen on thls schl'me. 
He thought that the problem of bee-breeding should be one of the 
problems which should be referred forinvestil!ation to Universities 
with the help of a small grant. Mr. Collins said that he" thought the 
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sC}Jerne was too expensive. The bee-industry in India was not likely 
to Lecome a cottage industry in the plains owing to climatic condi­
tions. Flowers grew in India all the year round and there was there­
fore no incentive such as they had in colder climates for bees in India 
to store their honey exeept in very limited areas. If, however, it was 
desired to investigate the question he would suggest either, 88 Dr. 
Agharkar had proposed, to send a student from India with a scholar­
ship abroad or, as Mr. Plymen had recommended to add it to the list 
of problems which would be referred to Universities for a grant. Mr. 
Burt said that the economic problem should be kept separate from the. 
technical. He did not think that on present information there WIIB· 

sufficient justification for the view advanced by Mr. Collins that India 
was not a suitable place for bee-keeping. It might be that if the right 
type of bee WIIB obtained a cottage industry might be established. The 
question which thcy had to decidc was whether bee-keeping WIIB worth 
while. If the answer W!liS in the affirmative then he would support the 
adoption of Dr. Agharkar's proposal to send a student abroad with a 
scholarship for training instead of importing an expert from abroad. 
1\11'. Carpenter in opposing the whole scheme said that its annual 
cost was Rs. 30,000. The Board had been informed that for this amount 
three Animal Nutrition Sections could be run in the provinces. There 
was no question as to the ·relative importance of the two. This was only 
an example. In his opinion there were many much more important 
problems both in agriculture and animal husbandry than bee-keeping to 
which the Council could profitably devote its funds. 

'I'lle Board did not recommend the scheme for sanction" 



199 

APPEl\"DIX X. 

NOTE, DATED THE 3RD AUGUST 1934, ON SUBJECT No. 20, PROCEEDINGS or 
nlE SECOND MEm'ING 011' TlI1!I STUiDING ANIlIUL NUT&lTJON COH­
MITTEn or THE IHPERw. COUNCIL Oil'. AoRtCUl.TUB.oU. RESlU.BCH HELD 
IN FEPRUARY 1934. 

Attention is invited to the copy of the proceedings (not printed) of 
the Standing Animal Nutrition Committee of the huperial Council of 
Agricultural Research. - 'rhe - recommendations of the Committee have 
been tabulated" in the enclosed staUlllent (Annexure) and they are nOw 
for the consideration of the Advisory Board. 



ANNEXURE. 

Recommendation. of the .econd meeting of thp- Slanding AniMal Nutrition Committet-o 

Serial 
No. 

-
Subject. 

To dillCUlll the economic importance of the 
degoneracy caUAOd in Ii vestock of all 
kinda in India by inaidiolLl dill8all8 due 
to paraeitis invuion 01 the blood and 
othor tiuueB and by nutritional defocts. 
and to .uggest practicable methode lor 
df,aUng with it. (8ubj"ct No. 16 of the 
Agenda of the Animal H uabandry Wing 
of the Board of Agriculture). 

2 To cOllllider tbe po.ition of rOBearch into 
equine nutrition in India. including tbe 
systematic investigation of tho compo.i. 
tioo of availalJlo fodders and the 1lOOOII· 
.ity for dev!.ing practicable mothode of 
improving grazing area. and the quality 
of hay produced under Indian condition. 
(flubjoct No. 21 of the Agonda of tbo 
Animal HUlhandry Wing of the Board 
of Agriculture.) 

Reeolutiona of the Animal Huabaodry Wing of 
the Board of Agriculture and AnimalliuabaDdry. 

The effect of nutritionallactor in the D&Ulation 
of diJIeaee and degeneracy among liv8lt<K:k 
in India require thorough inv08tigation. 

The Board comiders that for tbe improvement 
In the quality of grazing areal. rotational 
grazing!. tho hest procedure and 8ilage mak· 
ing i. recommended as a metbod of COJlAOrv· 

ing any exce •• grown. 

RecommendatiOlUl of the Committee. 

The work now done being by dioeaae lov8lt1ga. 
tion Officers !. likely to be of the greatest 
value in the proaecution of animal nutrition 
researeb and recommended that with a view 
to their inv8ltigation from nutritional point 
of view. Directors of Veterinary Service. 
.hould be &lked to forward brief special notes 
to the Animal Husbandry Expert. &I early &I. 
pouible. of any _ of cattle di_ appa. 
rently due to nutritional defects in particular 
localities. 

In regard to the general queation of tbe relation 
of animal nitrition to dIlI8ue they OIUIider 
that the time i. not yet ripe for the prepara­
tion of a definite lebeme of _reb but reo 
commend tbat tbe matter be brougbt up 
again at the next meeting of the Committee 
for dioeuuion in relation to tbe work in pro. 
greu at varioua inatitutiOlUl. 

Researcb WOrk on tbe nutritional &lpoet of .ilage 
Wal already in progr.... and. that no further 
action W&I at preoent nec_ry on thl ..... 
commendation. 



Serial 
No. 

3 

4 

5 

Subject. 

The need of respiration work in connection 
with animal nutrition research in India. 
(Subject No. 22 of the Agenda of the 
Animal Husbandry Wing of the Board of 
Agriculture and Animal Husbandry.) 

Minerals in Indian pastures and fodders 
a.nd the mineral requirements of stock. 
(Subject No. 23 of the Agenda of the 
Animal Husbandry Wing of the Board or 
Agrioulture and Animal Husbandry). 

Tho importance of blood analysis in animal 
nutrition work. (Subjeot No. 24 of the 
Agonda of the Animal Hisbandry Wing 
of the Board of Agriculture and Animal 
Husbandry). 

Resolutions of the Animal Husbandry Wing of 
,he Board of Agriculture and Animal Husbandry. 

The Board considers that respiration work on 
animals is of fundamental importance in 
obtaining knowledge as to how the auimal 
treats the final products of digestion of its 
ration. In other words, it is essential for 
obtaining the complete picture of the nutri· 
tive value of any foodstuff. 

Resolved that systematio work should be started 
on the analysis of the mineral content of 
food and foodstuffs. In order to ensure 
uniformity of procedure the Board recom. 
mendsthatDr. Lander should be requested 
to prepare a scheme of work in consultation 
with the Provinces in regard to the proce. 
dure to be employed, and emphasises' that 
an investigation on the mineral require­
ments of daily cattle is of outstanding im. 
portanoe to India. 

The Board considers that: 

1. The work which Mr. Warth proposed to 
carry out at Bangalore on blood analysis 
ia of great economic importance and ita 
prosecution should be enconraged . 

. 2. The Imperial Institute of Veterinary 
a-roh, Muktesar and the Physiolo. 
gical Chemiat SectioD of the Imperial 
Institute of Agricultural ~ at 
Bangalore should oollaborate in t.hia 
work. 

Recommendations of the Committee. 

The Committee reiterates that respiration work 
is essential for the proper study of animal 
Dutri,tioD in India and that for this reason '" 
properly equipped Central Animal Nutrition 
Research,Institute is most urgently required. 

In order to enSl1-re uniformity of' procedure in 
the analyses of the mineral content of food. 
stuffs, it was agreed that Dr. Lander should 
be asked to submit to the Animal Husbandry 
Expert, for criticism by the departments, 
concemej, a Dote on the procedure reooro. 
meDded for mineral analys~s and the analy. 
tical methods employed. 

Dr. , SeD visited the Physiologocal Chemist'. S'ao. 
tiOD at Bangalore' for the purpose of acquaint. 
ing hillll!Oif with progress there and of I18tab. 
liohing c ... o~tion with Dr. Warth. . 



II To make sugge~iona for the better organi. 
sation of Animal Nutrition research in 
India and to consider what action should 
be taken for the establishment of a Cen. 
tral Nutrition Institute in India. 
(Subject No.2 of the Agenda of the Com. 
mittee.) 

7 To conaider the feasibility of carrying out 
Animal Nutrition Research at the Allaha. 
bad Agrioultural Inatitute in conjunction 
with the Allahabad University. (Subject 
No.3 of the Agenda of the Committee.) 

LI92ICAB 

For the better organisation and co.ordination 
of animal nutrition and allied research Local 
Governments and the Departments of Govern. 
ment of India concernod be asked to permi' 
workers on animal nutrition and allied reo 
search to submit to the Animal Husbandry 
Expert at the earliest possible date, advance 
copies of their animal reports, for considera. 
tion by the Standing Animal Nutrition Com. 
mittee and to give facilities for this Com. 
mittee to meet periodically at the institutes 
at which such work is carried on. It was 
felt that in this way a great deal could be 
done to stimulate and co-ordinate such work 
but the Committee consid"r that 11 properly 
equipped Central Animal Nutrition Research' 
Institute is essential. It was agreed that it 
was not practicable to establish such an insti· 
tute at the present Imperial Institute of 
Animal Husbandry and Dairying, Bangalore. 
and in order to facilitate the creation of suoh 
an institute elsewhere it was agreed that Dr. 
Lander should be asked to submit a state· 
ment, for criticism, showing the minimum 
requirements of a properly equipped Animal 
Nutrition Research Institute, giving details 
of the lal¥>ratory buildings, equipment and 
facilities required, with a rough estimate of 
their probable cost. 

Mr. Warth should get in touch with Dr. Schneider 
to ascertain exactly what facilities he would 
have at his disposal for carrying out such 
work so as to be in a position to advise a8 to 
what research work could be usefully taken 
up at this Institute. 



APPENDIX XI. 

NO'I'B, DATED no: 11TH AUGUS'r 19M. 0lII SUB.mC'I' No. 21, Paocu:Dnras (D' 

. ~ Fmst'lIEErnrG or no: STANDING DjJBYlNQ ColDllftEll or YBl1 
IlIPDUAL CoUNCIL OP AmuCULt"UBAL RBS'UBCIl Bl!LD .... T NEW DELm 
IN lliBCH 19M. 
_-\ttention is inTited to the copy of the p~in;..",· of the 

Studing Dairying Committee of the Imperial Couneil of AgrienlturAl 
Research. (This may be treated aa eonfidential) The reeommendationa 
of the Committee have been tabulated in the enclosed statement (Annuure) 
and they are now for the consideration of the Advisory Board. 

8. With reference to the recommendation of the Committee regarding 
the e!>1ablishment of an institute of dairying &t Ban.,CP&lore (item No. 2 of 
Annexure) it may be noted that a acheme haa already been drawn up by 
the Animal Husbandry Expert to the Council in eollBUltation with Im­
perial Dairy Exper$ and it is now under the eonsideration of the Govern­
ment of India. 

eNot printed. 



Serial 
No. 

1 

2 

ANNEXURE • 
..4.ction taTeen on tAe recOmmendation, of tAe first meeting of tAe Standing Dairying Committes of tM 1. C • ..4.. R. 

Subject. 

To consider the figures obtained from the 
J'tlilitary Dairy Farms regarding the 
oomparative efficiency of Indian cattle, 
cross bred cattle, and buffaloes &8 milk 
and butter·fat producers under Indian 
conditions in relation to the present and 
future requirements of dairying in India. 
(Subject No. 111 of the A. H. W.) 

To discuss the practicability of developing 
dairying &8 a village industry in India 
along with the organized marketing of 
eggs and other animal products. (Sub. 
ject No. 18 of the A. H. W.) 

Resolutions of the Animal Husbandry Wing 
of the Board of Agriculture and Animal Recommendations of the Standing Dairy. 
Husbandry. ing Committee. 

1. The statistica.l investigation of the com· 
parative economic efficiency of the va· 
rious types of milch cattle in India 
alrea.dy undertaken by the I. C. A. R. 
should be continued. 

2. The investigation so far conduoted should 
be published after further etatistica.l 
analysis. 

For the prptection of health and for the 
development of the dairy industry all 
legislation for the prevention of adulte· 
ration of dairy products should be made 
obligatory on local bodies and not op· 
tional. 

In order to develop the dairy industry of 
India on scientific lines it is necessa.ry to 
have a much enlarged central institute 
at which, in a.ddition to the training of 
students, more extensive research and 
investigation of the problems of prac· 
tical dairying in India could be carried 
out. 

The results 80 far collected should be pub­
lished without any further statistical 
analysis and that the collection of data 
in regard to buffaloes in villages should 
be started. 

A Sub·Committee consisting of Colonel 
Olver and Mr. Kothawala should be 
appointed to draw up a detailed scheme 
for the establishment of an institute 
of dairying at Bangalore including the 
question of acquiring more land that 
might be considered necessary, the sta.lJ 
that might be required etc., etc., the 
Sub.Committee to report to this 
Committee when the matter would be 
further considered. . 



Berlal 
No. SubJeot. 

3 To dia_ Meun. Polson Manufaoturing 
Company', letter regarding private tr&ci. 
ing by the Military Dairy Farml. (Item 
2 on the agenda of the Committ "e.) 

, To oon.lder what action .hould be taken on 
the Jetter from Meun. Pollon Manu. 
facturlng Company, dated the 6th June 
1933 and the repJ'Nentation made by the 
Bombay Butter Manufaoturer.' AuG· 
olation whioh were diacuued at a meet· 
Ing between their repnuntatlv8I and 
the Vlce.Chairman, Imperial Counoll of 
Agricultural R8IIlaroh in Bombay on 
3l.t Augutt 1933. (Item 3 on the 
agenda of the Committee.) 

II To oonllder the qU8ltion of ranway ratel 
on dairy produce and the faolliti81 at 
pr8I8nt available for It. uamportation 
In oold .torage or refrigerating vam. 

(SubJeot No. 8 of the agenda of the Com· 
mlttee.) 

ReIolutionl of the AnImal Hnlbandry Wing 
of the Board of Agrioulture and Animal Recommendation. of the Standing Dairy. 
HUibandry. Ing Committee. 

Major Pendor promised to .uppl, 8guree to 
refute the Italemont that the Military 
Dairice are Incl'8uing thoir oporatioDi. 
Record of dilcullHion be IOnt to the Army 
Department for favour of their view. 
confidentially. 

Record of dilouuion to be lont to the Army 
Dopartmont fur thoir via WI. 

2. A protective duty .liould be imposed on 
the importation of butter from abroad. 

(I) In the lnt8JwJt. of devoloplng tb. In· 
dUitry the I. C. A. R. might undertake 
reeponeiLility for Iny Ill .. Incurred In 
thit oonnfll'tion rrovldod that one or 
more finn. wouL gulr&nt611 a minimum 
daily freiJ(bt .uftident to ooYer moat of 
the OOIt of running the lruoulated van. " 

(2) To requ ... t tho firm. oon~'mOO to I8Ild a 
ICheme to the L C. A. R. on the .abJect 
giving tM nllCMll&J')' dct&lll after mak.Ini 
mquiriel In the matter. 



8 To diaOUlll the p088ibility of inltituting a 
uniform 8y8tem of reoording for dairy 
herds. (Subjeot No. , of the agenda 

.. -01 the Committee). t 

7 To consider 8uggestion for the development 
of propaganda and publicity among the 

1general' publio to oonsume more milk. 
«Subjeot No. {; of the Commi,"'''.\ 
L 

l~, : LO <. 

\ .. 
,\. 

., ! .1/- v. 

j \; f 

! ! J." 0', 

.. " 2A.=. 

(3) Record of the disou8Sion be sent to the 
Ra.ilway Board for their remarks. 

(4) To present the ca.se to the Ra.ilway Board 
regarding the reduction of ra.ilway rate on 
butter. 

Mr. Kartha should prepare a note explaining 
clearly the object of each of the forms. 
The note should then be sent to the 
members of the Committee together with 
oopies of forms to enable members to 
consider the matter and send their 
views to the Sectt. of the Council. 

1. The 1. C. A. R. be requested to give a grant' 
of Rs. 5,000 to the Imperia.l Dairy Ex· 
pert for propaganda for the .. Drink 
More Milk" Campaign: this amount to 
be used by the Imperial Dairy Expert 
for issuing attractive posters, to obtain 
more films explaining the advantages of 
good dairy products, for equipment, 
eto. 

2. The Counoil should offer three prizes for 
the preparation of posters, leaflets and 
text books on the advantagos of drinking 
milk: the amounts of prizes to be fixed 
later. 

3. The Government of India in the Eduoa. 
tion, Health and Lands Department be 
recommended to make a speoifio grant 
to the Imperial Dairy Expert of Reo 3,000 
to start with for propaganda purposes • 



• Serial i 
No. ; 

,Resolutions of the Animal Husbandry Wing 
Subject. of the Board of Agriculture and Animal ,Recommendations of the' Standing~ Daiz7w 

Husbandry. ing Committee. 

-----I··-------------------------------I·------------·--------------------I~------------------------------, 
I 

8 To dieOUSI the question of exemption I 

: of dairy equiment from import duty. I 
(Subjeot No.7 of the Committee.) 

ITo consider Mr. Kartha's resum4 of hie i 
I work at Lahore. (Subjeot No.8 of the 
, I Committee.) 

10 , ; To discuss the questioll raised by Captain I 

i I La! Chand in the House regarding the , 
; . possibility of returning dry 00w! from I 

i . ~oities. (Subject No. 9 ofl the Com· 
mittee.) t· ., 

I 

. The· matter ie under oonsideration in the 
Commerce Department. 

The work done by Mr. Kartha was _tiaI. 
and should be oontinued. 

The only practioable and effeotive remedy 
for preventing the slaughter of miloh 
cattle ie for the big City Municipaliti_ 
to prohibit the keeping of stabl_ fo. 
miloh animale in the Munioipal area. 
Milch 00w! and bulJaIoee should be 
houeed in rural &re8II outside the 
munioipal are&8. 

Copy of the dieOUBBion mould be 1eII' to 
Captain LaI Chand. 
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APPENDIX XIL 

NOTJJ, DATED 20TH AUGUST 1934, ON SUBJlWl' No.1, DECISIONS OJ!' TBB 
GOVERNING BODY ON THE RECOMMENDATIONS OJ!' THE ADVISORY BoARn 
MADE AT THE LATTER'S MEETING HELD IN FEBRUARY 1934. 

1. Extension of the Locust Research Scheme of the lmperial Council of 
Agricultural Research for a period of one year from 1st April 
1934 at an estimated cost of RB. 83,600 (in round figures). 

-Sanctioned. 
2. Grant of Rs. 1,695 to the Dacca University, Dacca, on account of appa­

ratus, etc., for the :year 1934-35 in connection with the scheme for 
work on (i) the mechanical analysis of lateritic soils and (ii) the 
llutrition of the rice plant. 

-Sanctioned. 

3. Participation of India in the Xth World's Dairy Congress, Rome­
Milan, April-May 1934. 

The Governing Body sanctioned the deputation of Mr. W .• T. Hansen, 
Professor of Dairying and Animal Husbandry, Allahabad Agricultural 
Imtitute, and· (ii) Mr. C. A. Maclean, Deputy Director of Agriculture, 
Bihar and Orissa, at a cost not exceeding Rs. 1,350. 

4. Application from the Government of Bihar and Orissa for a grant of 
Rs. 6,000 spread over a period of 3 ycars, for a scheme of investi­
gation on the possibilities of manufacturing Kkandsari sugar by 
the single-pan method. 

-Sanctioned. 
5. Participation of India in the Annual Congre.~s of the Royal Insti­

tute of Public Health, Norwich, May 1934. 
The Governing Body sanctioned the deputation of (1) Mr. 1-'. Ware, 

Director, Imperial Institutl:' of Veterinary Research, Muktesar, and 
(2) Lt.-Col. Sokhey, Director, Haffirlne Institute, Bombay, at a cost not 
exceeding R.~. 400. Lt.-Col. Sokhey did not however participate. 

S. Contribution of a sum of Hs. 14,500 during the period 1st Octob8!' 
1933 to the 31st Mareh 1934 towards (1) the maintenance of the 
Laboratory for collecting, breeding and despatching beneficial 
parasites at Farham House, and (2). the investigations into the 
control of insets and moulds injurious to stored products at 
Slough. 

-Ss.nctioned. 

The remaining recommendations of the Board 'Will as usual co~e 
before t.he next meeting of the Governing Body. 
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APPENDIX XIII.-

NOTE, DATED THl!I 6m AUGUST, 193-1, ON SUBJEC'l' No.3, PROCEEDINGS 011 
'iHE FIRST MErrmG or THE CA'l"TLJ!: BREEDING CO](HITTDI APl'OlNTED 
BY 'rUE IH'PElUAL COUNCIL 01' AoRICULTt:&AL Rm:uu.Bcu. 
The proceedings (not printed) of the first meeting of the Cattle Breeding 

Committee held in February 193-1 are circulated to the Members of the Ad­
visory Board. The recommendations made by this Committee on the various 
items of the agenda have been summarised in the attached statement (An­
nexun». 

2. The recommendations are now for the consideration of the Board. 



ANNEXURE. 

~iom 0/ the Slanding Cattle Breeding Committee of the Imperial Council oj AgricuUural Ile8earck. 

, 
I 

: 
Serial 
No. ; 

Subject. 

I, . 
Resolution of the Animal Husbandry 

Wing of the Board of Agrioulture 
and Animal Husbandry. 

Reoommendations of the Cattle BreediI1g 
Committee. 

----~-------------------------I·---------------------------I----------------------------, , 
1 r No. 10 oJ the AgendD oJ lhe Animal HIU­

: bandar, Wing-

j 

~; 1 

To review. the results 80 far achieved 
ill the crossing of the indigenoul 
breeda of cattle by foreign breeda ill 
~he different provinces and States 
and cn Military Dairy Farms, and to 
consider its value ill relation to the 
permanent improvement of livestock 
throughout India. 

(1) The Board oonsiders that the results 
hitherto achievE'.d in the crossing of 
indigenous breeds of cattle with foreign 
breeds indicate that this system of 
improving livestock in India does not 
produce results of a permanent nature 
and is not suited to the ordinary condi­
tions of the country. 

(2) The Board appreciatos the excellent 
results achieved on military Dairy Farms 
but regarda the methods usod as special 
requirements and not therefore applic­
able to India as a means of bringing 
about a permanent improvement of 
iIldigenous cattle. As a result of this 
opinion the Board would express the 
wish that Military Dairy Farms should 
not dispose of any uncastrated European 
Cross-Bred bulls nor should they dispose 
of similar female stook unless previously 
immunised against rinderpest. 

The only practicable way of dealing with 
this matter would be by means of 
compulsory ('astration and recommend 
that the recently passed Bombay Live­
stock Improvement Act as well &8 the 
action taken by the Punjab Government 
ill this matt('r should be brought to the 
notice of other I'rovincial and State 
Governments with a strong recommenda­
tion that "imilar powers should be taken 
to 0uior('o castration of unfit animaia 
wherever possible. 

.~ ..... 
o 



Serial 
No •• 

SUbject. 
Resolution of the Animal Husbandry 

Wing of the Boa.rd of Agriculture 
and Animal Husbandry. 

Recommen~tiona of the Cattle Breeding 
Committee. 

-----~--------------------------------II----------------------~--------·--I----------------------------------

2: No. 11 01 'he Agenda oJ the Animal Btu­
band,,'. Wing-

To oonsider whether pedigree Herd 
Books in the case of a few seleoted 
breeds oan now be established for the 
lasting improvement of these breeds. 
pa.rtioularly in regard to the develop­
ment of dairy stram.. 

NOI.' and I Oft 111. Agenda 01111. CaIIleBreetl­
ing Commi''-

To diaOU81 the future polioy &II regards 
the development of definite dairy 
,tram. from existing working breeds. 

\ It' .. · •. 

The Boa.rd ,oonsiders that all-India pedigree 
herd books can now be est .. bliahed in the 
case of a few well-known dairy breeds. 
oommencing with the breeds at present 
maintained on Government Fa.rms and 
other Institutions where reliable records 
are kept. In the case of other breeds 
it reoommends that provincial herd­
registration, with the objeot of emphasis­
ing the value of pure bred animals, 
should precede the more detailed in­
dividual records usually included under 
pedigree. The procedure adopted in the 
Bombay Presidency is recommended 
al a guide in this direotion. 

A system of registering and ma.rkinll ap-. 
proved cattle, similar to that adopted 
in the Bombay Presidency and to lome 
exten' in the Punjab, should be generally 
adopted in India to enhance the market 
value of ca.refully bred stock produced 
by breeders in the country. The first 
step in establishing all-India pedigree 
records would be to carry out an all-India 
survey to decide (a) which of the so-oalled 
breeds at present in existence are valid 
breeds and w~thy of organised develop­
ment and (6) to decide on an official 
definition of the breed oha.raoteriatiOl 
of each breed ,which it is proposed.to 
recognise. 

The Animal Husbandry Erpert to the 
Council be requested to pu' up ... heme 
for this work to be undertaken UDder .• 
grant from the Imperial Coucil of Agri­
~tural Research. 

~ --



To oonsider what preliminary steps 
are necessary in regard to the insti­
tution of herd books for selected 
breeds of indigenous cattle. 

,: No.l2-

To review the position &8 regards the 
methods hitherto adopted for en­
couraging the employment of im­
proved sires including the systematic 
.castration of scrub anima.1s and to 
suggest practioal meaD!' of extending 
them. 

No;, 13-
i ~.' 1- ~ 

To review the effeots of abortion, 
sterility and impotence on breeding 
operations amongst domesticated ani. 
mala in India and to discuss the best 
methods for diagnosing and oontrol. 

:' -.ling these conditions. 

The Board considers that the methods adopt­
ed in various provinces and States for 
encouraging the use of suitable pure bred 
bulls all tend to produoe the desired 
results and are only limited in their 
extent by financial considerations. 
l'hey reoommend that as in the Punjab, 
District Boards in other provinces 
should be empowered to provide funds 
for encouraging the use of suitable pure 
bred bulls and that the control of such 
funds should rest with the department 
controlling livestook improvement. As 
regards castration, the Board is of the 
opinion that the action taken in the 
Punjab, by the Local Government, 
empowering District Boards to frame 
regulations for the castration of scrub 
animals should be brought to the notice 
of other Governments. 

The Board considers that considerable 
losses occur in the live-stock industry 
from infectious and contagious diseases 
of the productive organs in both cattle 
and horses and that these are obviously 
important factors in the economy of 
herds and studs now maintained in thia 
country. It is of the opinion that a 
very strong case has been made out for 
the early appointment of a special reo 
searoh officer to investigate these 
diseases. 

The Committee considered that in relatio~ 
to the measures recommended for com· 
pulsory castration and the systematio 
registration and marking of approved 
cattle the attention of Local Government. 
should be drawn to the total inadequacy 
of the funds at present available for 
organized live-stock improvement work 
of this nature and to the necessity, in 
view of the importance of live-stock to1 
the oountry of all Distriot Boards alloeat. 
ing an adequate percentage of their 
inoomes to such live-stook improvement . 
work. 

The Imperial Council of Agrioultural Re· 
search should obtain from Local Govern· 
ments such information as is available .. 
to the incidence and eoonomio importanoe \ 
of oontagious disease of the reproduotive 
organs in all classes of farm live-stook 
throughout India. 



Serial 
No. 

..,..... "'m';;'''-

Subject. 

" ? ZE' 0"-

6 No. If.:-:.. 
Too discuss the position of sheep breed· 

ing in India and to 8uggest practical 
methods' for iDlproving the quantity 
II.Ild quality of wool produced. 

~" 

Item 3 on the Agenda oJ the Cattle Brewing 
• i.~·Commilte_ 

3 ! 'I.' 
1 

To discus8 what further measures can 
be taken for the improvement of sheep 
and for the grading and marketing 
of wool. 

= '1 Resolution of the Ani~al Husbanw:yZ'n 
Wing of the Board of Agriculture 

and Animal Husbandry. 

The Board considers that--
1. The problems of sheep breeding in 

hill tracts and in pla.ins areas require 
aeparate treatment. 

2. Sheep breeding is to a great extent in 
the hands of a nomadio class through 
whose agency any sustained efforts 
towards improvement will be diffi· 
cult. It is therefore desirable that 
all looal Governments should in· 
terest themselves directly in this 
question and thereby encourage 
the land.owning olass to engage in 
this industry. 

3. This oan best be accomplisbd by the 
extablishment in eaoh provinoe 
and State of selected flocks of the 

, better indigenous breeds with the 
object of providing a nucleus of • 
lufficient purity to render possible 
the resuscitation' of each breed. 

,. The Board welcomes further sus· 
tained experiment. on Government 
Stock Farms in the cl'OII8ing of 
Merinos and specially graded in· 
digenous breeds and in this connec· 
tion would command the scheme 
put forward by the Live-atock 
Expert of the Bombay Presidency 
to the Advisory Board. 

On account of the indifferent methoda 
at present adopted in 8hearing. 
alaaaifying and marketing wool 

e· ..... " ) e:. = 

Recommendations of the Cattle Breeding 
Committee. 

z· 

That with a view to developing the wooi 
industry in India the Imperial Councll of 
Agricultural Research should take up the 
official grading of wool at selected 
centres. 



II Item 6 on eM ~genda 0/ the Cattk Brwling 
Committu-- . 

Finding waYII and me&n8 of improvfug 
the looal oattle of Coorg. -

7 Item 'I 0/ thB ~genda 0/ the Committu--

Report for the year 1932-33 on the 
soheme for breeding experiments in 
conneotion with the improvement 
of goats conduoted by Mr. A. E. 
. B1a.ter. 

Bheep-own8l'l in this countrY are 
not obtaining the full value of their 
wool. Efforts should therefore be 
made to remedy these defects by 
IUitable demonstrations to be con­
duoted by Live-stook Departments. 

6. The Veterinary Departments should 
increase their efforts to deal with 
the problem of the very large 
mortality oocurring amongst sheep, 
particularly that due to parasitio 
diseases, which are' at present 
IItrangling this industry. 

The Animal Husbandry Exp(lrt should visit 
Coorg and consider what; measures are 
feasible under existing conditions, 80 

that the matter could be' again dealt with· 
by the Advisory Board; 

The work is being carri(ld on on satisfactory 
lines and is already leading to valuable 
results. The Committee wish to em­
phasise the importance of controlling 
Brucella infection and for this and other 
reasons consider that an adequate isola­
tion ward is essential . 

It appeared from the figures produced in 
the report that some of the goats had 
been kept in milk for unduly long periods 
and the Committee suggest that an effort 
should be made to determine the op­
timum length of a lactation period in 
each of the breeds dealt with and to milk 
their goats accordingly. 

[The above recommendation was submitted 
to the Advisory Board at its meeting 
held in February 1934. Item No. 28 (i) 
ofthe Agenda.] 



Serial 
Jio. 

Resolution of the Animal Husbandry 
Wing of the Board of Agriculture 

and Animal Husbandry. 

Recommendationa of the Cattle BreecIinf 
Committee. 

-----~------------------------------1--------------------------------·~-------------------------------
81tem 6-

To oonsidar the feuibility of testing 
young bun. and oarrying out artificial 
insemination in thil country and the 
deeirability of atimulating young 
heifo1'8 to breed and produoe milk at 
an early age by.peoial method.. 

Experimentation with IUch lpeoial ~ 
to induce a high milk yield from Indian 
Dairy Cattle at an early age aa have been 
adopted in the Puaa herd were at preeen' 
justifiable only 1Ulder .triot oontrol aDd 
that IUch methodi could not be recom· 
mended for general adoption III1til the 
effect. of IUch highly intenaive treatment 
on conatitution had been oarefully 
.tudied. The Committee did not IOJI&i. 
dar it feaaible to carry out artifioial 
insemination to any conaiderable extent 
in India in pre88nt cireumatan_ but 
conaidered that experimentation In IUch 
work on exilting Go.ernment farma 
would be dNirable. 
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.Ar.PENDIX XIV. 

tjQT)ll, pAT~ fW!I ~;t'H AUGUST, 1934, ON Sl1BJECT- No.5, fOURTJI ANNuAL 
REPOBT OJ' THE EXECUTIVE COUNCIL OJ' TfJE I~ 4G&10t1LTURAL 

Bl,'REAU, 19~2-33. 

Attention is invited to the attached copy (Not printed) of the Jfourth 
Annual Hepon of the Executive Council of the Imperial A.gricultural 
13ureaux, 1932-33. As Ulembers of the Board are already aware, th~ 
Imperial Council of Agricultural Research, as soon as it was fOl'me~J 
took over the liability of the Government of India in regard to contn­
butiona to Imper,ial and International institutions of this character. Tile 
Council pays an annual subscription of £2,187-10-0 to the whole group 
of Bureaux. The Agricultural and Animal Husbandry Expert Advisers 
to the Council are the official correspondents in India for the appropriate 
bureaux of which there are eight in number. 

2. It will be seen from the Report (Not printed) that the gross ex.­
penditure in the year 193Z-33 was £19,245-16-8. The differencc, tJiz., 
£~,079-1a-6 between this and the net expenditure represents the receipts 
from sllle~ of publications and journals . 

.An analysis of expenditure will be found in the statement given 
under parllgraph 8 of the Report (Not printed) from which it will be seen 
that the' overhead charges' have again been kept at a. low figUl·e. The 
total cost at headquarters was less than 3 per cent. of the grOS'3 expendi­
ture, alid overheads at all the eight bureaux only exceederl 3 per cent. by & 

':Imall fraction. Ninety per cent. of the gross expenditure was incurred 
in the examination, abstr,action and distribution of scientific information. 
and in the purchase of necessary scientific books and periodicals. 

3. Not only have the Bureaux been thus very economically administer~ 
ed but Ii very high proportion of the gross expenditure has gone on the 
actual collection and dissemination of scientific information. A.ll overseas 
workers liTe indebted to the Institutes at which the Bureaux are situaterl 
fol' their very generous help. 

4. The quality of the various publica.tions issued by the eight 
difl't'l'cnt bureaux from time to time has been well maintained and the 
pnblie&tions have been consistently practical and useful m character. 
This ill illustrated by the fact that notwithstanding the COl'tinuance 
throughout 1932-33 of seH'l'p "'c·n!':.··' 1 e:oTlJrr:ic depression the sales of 
every oup. of the journals issued by the bureaux show some i.ncrease. 

5. Several of the Bureaux have extended their system of lenuing 
!ranslations and extended abstracts of articles of special value appearing 
Ul foreign journals. This service and the special articles contributed by 
certain of the Bureaux has been greatly appreciated by research \Vorkel'll 
in all parts of India. 

6. The fourth Report (Not printed) is now for the consideration of 
the .'\dvisory Board. 
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. Al'P:mNDIX xv. 
NOTl'!:, DATED THE 31sT AUGUST, 1934, ON SUJECT No. G-A, PROGRESS REPOB"J 

• ON THE WORKING OF THE BOTANICAL SUB-SUTtON AT KAX1'l',U, I'OB 'IIIlI 
1:'EARENDING JUNE 1934. 
The above report (not printed) submitted by the Director, Imperial 

Institute of Agricultural RRsearch, PURa, is for the cODRideration (jf the 
Advisory Board. Progress reports for the periods 1st April 1931 to 30th 
June 1932 and 1st July 1932 to 30th JUDe 1933 were submittetl to th" 

. Board at its meeting held in Augu.qt 1933, "ide pages 382 and :185-401 
of the printed proceedings of the Board. 
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ApPENDIX XVI. 

NOTfl, ~ATED ';\'HE 1a:r SEPTEMB~ ~934, ()N ~UBJ~ No. 6-l3, SCHY.K .. ~oa 
THE EX'l'ENSION OF TlIE BOTANICAL SUB-STATION A~ KAm;.u, FOB •. 
Pi:BlO~ 0-' Pm,I, ~ ~T 4, COST o~ :&so 1~30,Q80. . . 
At its meeting: held in June 1930, the Advisory Boarq recommended 

a scheme for the establishment of a sub-station of the Botanical section 
of the Imperial Institute of Agricultural Research, Pusa, at Karnal, at a 
recurring cost of Rs. 1,23,850 spread O~r five years (vide pages 6-8 and 
36-41 of the pl'linted proceedings of the Board). The scheme was sanc­
tioned by the Governing Body in July 1930 with an additional grant 
of Ra. ]0,000 towards non"recurring expenditure (which had been omitted 
wheu it was placed before the Ad,visory Board) and was stlU·tell with 
effect from the 1st October 1930. Progress reports on the working of 
the <!cheme for. the periods 1st April 1931 to 30th June 1932 and 1st 
July 1932 to 30th J~e 1933 wer,e placed before the Board at its meetings 
held in August 19,33 (pages 385 to 401 of the printed proceedings). 'rhe 
progress report for the "year ending 30th June 1934 is being placed .before 
the Board as ite~ No. 6-A of the agenda. 

~. 'l'he Direcltor, I~perial InBtitute of ~cultural Research, Pusa, 
has now applied for an extension of the scheme for a further period of 
five yearn at Karnal and later at Pusa, from the date of its tennination, 
namely September 1935, at a recurring cost of Rs. l,30,OSO spread over 
that period. The GoverJlmen~ of India have approved this application 
and a copy of their letter No. F. 41-3~34-A, dated the ~st September for­
warding the application is enclosed (Annexure). The probable c.)st on 
the existing scheme which results in a saving of about Rs. 15,000 an <1 
the details of the propoSed extension will be found in Annexures A, and B 
to the letter from the Director, Imperial Institute 0If Agricultural Re­
search, Pusa, dated the 29th August, 1934 (Enclosure II to Annexure). 

3. The subject is. for the consideration of the ~visory Board. 

ANNEXURE. 
No. F. 41-3 I 34-A. 

GOVERNMENT OF INDIA. 
DEP.A.RTMENT OF EDUCATION,'HEALTH AND LANnS. 

Simza, the 1st September, 1934. 
From 

Ie R. MENON, Esq., I.C.S., 
Offg. Add~. Deputy Secretary to Ihe G01Jernmtm.f of i:lldilJ, 

'1'0 
The Secretary, 

. Imperi8I Council ~f Agricultural Research. 

8chef!!.6 ,or the continuance 01 the BotlJ1&ical Sub.:.station, KarnaZ. 

Sm, 

. I am directed to forward a revised scheme submitted by the Director, 
Imperial Institute of Agricultural R.esearch, PuS&, for the continuanoe 
L192ICAR 
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for a further period of 5 yeam at Karnal and later at Pusa of the Sub­
station of the Botanical Section of the Imperial Institute of Agricultural 
R(;search, togetlierwith a copy of his letter No. 495\0., dated the 29th 
August, '1934. The Government of India approve· the scheme, which it 
will be seen, involves a total' expenditure ofRB.l,30,080 recurring for 
the ext.ension period from October, 1935, to September, 1940. In the 
ordinary course, the Director, Imperial Institute of .Agricult~ n.esearch •. 
l'usa, would have been directed to forward the scheme to you 10 that it 
mighll be placed before the Imperial COUDcll of Agricultural If.ese&rth. 
.As, lwwever; the next meeting of the Advisory Board of. the Imperial 
Conncil of Agricultural Rese~h is to be held early thiS month, I am 
directed to forward the scheme direct and to ask that the decision of the 
Council: may be communicated to the Government of India in due coune. 

Enclosure 1. 

1 have the honour to be, 
Sm, 

Your most obedient servant, 

K. R. :MENON, 
Olg. Addl. Deputy Secretary. 

COpy OF A LETTER FROM THB DmECTOB, bt:~ lNSTITU'll!I 01' AoItICUIr 
'EUBAJ. RESEARCH, No. 4951C. OF 1934, DATED THE 29'1'H AUGUST, 1934. 

Re1Jised schem·e for the oontin'IUZInCe of Sub-Btation 0/ the Botanical Seclio,. 
at Kamal and at Pusa. 

I have the hOnGur to refer to my lettel'! No. 91C. of the 12th May, 1934, 
ltubruitting a proposal for the continuance of the Botanical Sub-Station 
at Kamal for a further period of 5 years. Consequent upon th~ decihion 
C"J£ Government of India to transfer the Institute from Pusa to tbe neigh­
bourbood of Delhi, I submit a revised scheme for the continuance of the 
Botanical Sub-Station first at Karnal and later, when the institute is 
establi'lhed in the neighbourhood of Delhi, at PUS&. I beg to call yonr 
attention to the fact that the revised scheme does not involve the provision 
of funds fOll nOD.-feeurring expenditure. 

Enclosure II. 

Revised sch.eme for the contin'IUZInCe Of the Botanical· Sub-8tation, Karnal, 
financed,. by 'the ImperialCounoil of Agricult1l4'al HeBBarc", for tJ 
further period of 5 years. 
Tlie objects with which the Botanical Sub-Station wail establiahed at 

Kamal are fully explained in. the o~ scheme forwarded under my 
letter No. 9IC., dated 12th May 1934. 

When the Pusa ID.~titute is established in the neighbourhood of Dp.lhj 
it will IJO longer require a Sub-Station at Kamal which is onlv 70 mill'S 
fl'om thp. site of the new institute. All the objects for which the Botanical 
~b-Staf~onwaS established at Kamal will be fulfilled by the Botllnical 
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Section at the new site. It iB, however, necessary to make BOme provision 
for botanical work in North-EMt India and for this reason I pro~ose 
tbat when the Institute is established on the new site the Botamcal 
Sub-Station at Kamal should be tlJansferred to PUS&. 

Thll object of a Botanical Sub-Station at Pusa are :-'-
. (1) Breeding and testing varieties suitable for North-east India. 

(2) Multiplication of seed for North-eastern provinces under condi,. 
tions which would make supply cheaper owing to saving iii. 
freight. . 

(3) Training of post.graduate students under agricultural conditions 
which differ from those which prevail at the new site. 

'l'he Botanical Sub-Station at Pnsa would consist of the present 
Botanir·al area and the Punj'ab Experimental Field of the ,Agricultural 
Section. The Punjab field contains the permanent-manurial experi­
ments wbich haV'e been carried out at Pusa for the last 26 years and 
the inclusion of this field in the Sub-station will provide for. the continu­
ance of tbe chief agricultural experiments at· Pusa. The stat! llfth-e 
Sub-station can easily attend to these experimenti!. 

The maintenance of Botanical Sub-station at Pusa will en:iure that 
some lines of botanical work, for example, breeding wor;k with pigcon­
pea and tobacco investigations for which the climate of Pusa is well 
suited, will not suffer by the transference of the. Institute to the neigh­
bourhood of Delhi. It will moreover provide a centre at whi<:h early 
ripening varieties in the course of plant breeding investigations can. be 
tested for their suitability for the North-eastern area of India in which 
the growing season is considerably shorter than at Delhi. 

The scheme for the Botanical Sub-station differs in one important 
r~sp,~ct from almost all other schemes which have been financed by the 
Council. The Botanical Sub-station was not founded for tho} investi­
gation of anyone definite research problem. In this respect it differs 
from a scheme for: rMearch on BOme single problem in chemistry 1')1' 

I)hysiolc.gy. Schemes of this latter type will ultimately terminate with 
the solution of the ~roblem but schemes as that of the Botanical Sub­
station which tackle general investigations in plant breeding, agriculture 
nnd disease will never reach a stage at which all their investigations are 
solved, Each research which is suc.ce9i!fully concluded breeds new 
problems and there can be no finality to the labours of the plaut breedcF. 
aJ}d of his colleagues who investigate disease. 

The line of work which will be car.ried out at the Botanical Sub.­
station in the next five years (1935--1940) will, therefore, involve the 
continuance of plant breeding investigations on those crops wh.ich have 
alrE.'ady been mentioned (e.g., wheat, barley, oats, gram, etc.), the testing 
of yarietips bred at Pusa and at Kamal which appear suitable for North­
east India, the multiplication of seed of standard types, the training of 
post-grllduate students. The Sub-station will continue to il.ffora faci­
litiE.'s to the mycological and entomological sections for the study of 
disease under· conditions differing from those of Delhi. 

Th(' 'present scheme of the Botanical Sub-station Sit Karnal termi­
nates in October 1935 and it is unlikely that the research institute will 
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be established at ~e new Bite nntil earl1' 1937. Th. present aehem.. 
therefore provides for the eontmuanee of the Botanieal SulHtation at 
Kamal until the institute is established iJa the Delhi Province ADd the 
transfer of theSub-station after that date to PUS&. Since ample 
buildings, ete., exist at Pu.sa it is not ~ to make &I1y proTision 
for non-recurring expenditure at PUS&. The Botanical Sub-station at 
Kamal will become. with the addition of 80me extra laud from th.' 
Imperilll C.ule Breeding;Farm, the Sub-atatioo of the ~gricultural 
&etion for the gNwing of fodder crop. and the ~ultiplieation of seed. 

The non-recurring expenditure which wu contemplated. in the original 
scheme at the Botanical Sub-station at Kamal will not be required as luch 
additional buildings, ete., as are required b1' the Agricultural Section will 
fall on the capital expenditure for the construction of the new relie&rCh 
iDstitute. 

EzpeflldihwtJ. 

The expenditure already incurred and likely to be incurred dnrinc 
the present term of 5 years is estimated at Ra. 1,18,400 &I followl (wu 
details in Annexure A) ~ 

October 1930 to llarch 1931 
1931-32 
193~33 

1933-34: 
1934-35 
April 1935 to September 1935 

011 &aT 

RA. 
21,104 
20,2:iO 
21,605 
21.600 
22,400 

11,450 

1,18,389 

1.18.400 

The probable recurring expenditure required for the proposed exten­
sion pl'riod of 5 yean will amount to Rs. 1,30,080, &I follows (viti. detaill 
in Annexure B)-

October 1935 to March 1936 
1936-37 
1937-38 
1938-39 
1939-40 
.April 1940 to September 1940 

Rs. 
13,000 

~,960 

25,530 

26.100 
26,640 
13.850 

1.30.080 
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Receipt,. 
It hall been decided that half the receipts of the Sub-station should 

go to the Imperial Council of Agricultural Research and half to the Gov­
enlment of India. The following is the estimate for t.he present and the 

. proposed terms-

11130.35. 

October 1930-3Oth June 1 !l31 

1st July 1 !l31-30th June 1 !l32 .. 

1st July 1 !l32-30th June 1 !l33 

1st July 1 !l33-1Oth May 1 !l34 

11th May 1934-3lst October 1935 

(Approximate) .. 

i'otaL Share of Imperial 
Council of Agri· 
cultural Research. 

&S. a. p. Rs. a. p. 
9 6 0 

1,250 7 9 
4,433 10 6 2,216 13 3 

3,452 12 10 1,726 6 0 

6,000 0 0 3,000 0 0 

15,146 5 1 6.943 3 3 
--~--------------~~-

Estimated receipts for period October 1935-September 1940, 
T~tal. Share of Impl. Council of Agril. Research., 
Rs. Rs. 

15,000 7,500 

ANNEXURE "A". 
Expenditure already incurred or likely to be incurred on the Botanical 

Suh-station, Karnal, -during the sanctioned period of 5 years from October 
19:30, to September 1935 ::-

Year. 

October 1930 to March 1931 .. .. .. 
1931·32 .. .. .. .. .. 
1932·33 .. .. .. .. . . 
1933·34 .. .. .. " .. 
1934·36 .. .. . . .. .. 
A11I'il1936 to September 1936 .. .. .. 

Total .. 

Head of expenditure. 

Staff. 

Rs. 

656 

6,901 

8,313 

8,923 

9,600 

6,050 

39,443 

Other 
Charges. 

Rs. 

20,448 

13,329 

13,292 

12,677 

12,800 

6,400 

78,946 

Grand Total 
or 

-

Total. 

R8. 

21,104 

20,230 

21,606 

21,600 

22,4Ob 

11,450 

. - . 
1,18,389 

1,18,389 
1,18,400 
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ANNEXURE" B " 
Statement of probable recurring expenditure for the Botanical Sub­

station during the extension p'eriod of 5 -years from October 1935 to Sep­
tember1940 =--

Head of expendi~ure. 

Year. 
Otticel'll. Eatablieh. Other Total 

ment. charg •• 

Re. Re. Re. Re. 

Ootober 1935 to Maroh 1936 .. 2,280 2,820 7,900 11,000 

1936·37 .. .. .. 4.760 6,900 14,300 14,960 

1937·38 .. .. .. 6,000 11,230 14,300 25,m 

1938·39 .. .. .. 6,2'1) 8.660 'l4,aoo 18,100 

1939-40 .. .. .. 6,4Ba 8,860 14,300 26,1140 

April 1940 to Sep~mber 1940 .. 2,880 .,670 7.400 11,8GO 

Total .. ,lI6,640- '1,940- 72,800 1,30,080 

• For detaila lee annezare B.·l. 
Total Recurring 8lIpen ditarl 1,30,080 

ANNEXURE u B-1 ". 
Details of expenditure required on account of ata1! of the Botanical 

Sub·station during the extension period. 
(Rounded to tens). 

Ootober April 
19M 1940 to 
to 1936·37. 1937·38. 1938·39. 1939·'1). 8e~mber 

1936. 1940. 

Re. Re. Re. Re. Re. Re. 
OJ'noBBS. 

J'arm Supriotendent 
300-20-800 (380-
daw of inorement 
28th Maroh) ... 2,280 4.160 6,000 6,Z40 1,480 2,61(1 

ESTAlILISJDlBn. 

J'_ Auiatant 100-
10-300 (120--da~ 
of increment 20th 
February) ... 730 1,570 1,690 ·1,810 1,930 1,020 
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Establishment-coma. 

Storekeeper 40-3-
70-2j-loo (56-
date of increment 
20th Ootober) .. 

Fieldman 40-4-120 
(66-date of inore· 
ment let December) 

Clerk 40-3-70--21 
-100 (52-date of 
inorement 2nd Feb. 
ruary} .. 

Head Mali 30-2-50 
(4O-date of inore· 
ment 2nd Ootober) 

istri 50-21-75 (60 
-date of increment 
23rd April) .. 
sistant Mali 16-1 
-25 (18-date of 
inorement let May) 

siatant Mali 16-1 
-20 (l9-date of 
inorement lat Nov-
ember) .. 

haukidara (2 @ Rs. 
16) an<l peon (1 @ 
RI.lo) .. 
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ANNEXURE "B-1 "-co-nttl. 
(Rounded to tens.) 

Ootober 
1935 
to 1936·37. 1937·38. 1938·39. 

1936. 

Ra. Ra. Ra. Ra. 

330 670 710 760 

340 730 780 830 

310 680 700 7'0 

240 490 1110 640 

360 750 780 810 

110 230 240 260 

120 240 260 270 

280 660 660 660 

2,820 6,900 6,230 6,660 

Totalupenditure-Offioe_Ra. 

1939·40. 

Ra. 

780 

880 

770 

1160 

840 

260 

280 

660 

6,860 

Total expenditure-Establiahment-Ra. 

Aprif 
1940 to 

September 
'1940. 

Ra. 
, 

400 

48() 

'OCJ 

210 

~ 

140 

ItO 

280 

3,570 

25,tI4O 

31,940 
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APPENDIX XVIt 
N01'E, DArED 'l'HE 10Tli AUGUST 1934, ON SCB.JECT No.7, ApPLlCAlfON )'RoM 

l'HE DIRECTOR, IMPERIAL iNSTITuTE OF AoB.ICULTUB.AL RESEABCH, 
PUSA, FOB A GRANT 01' Re. 29,360 SPBJ!:A.D OVER I'IVlII YEARS FOB. 
SCHEME FOB RESEuOH ON THE CYTOLOGY 01' INDIAN CaaPI AT Pl1SA. 
Attention is invited to the attached letter (Annexure) from the 

GoverDll'lent of india, Education, Health and Lands Department, No. 
F'. 125134IA,; dated the 8th August 1934, forwarding the applicl1tjon 
mentioned above. The I!cheme invOlves xo tar a:s we Council is eoncemed, 
non-recurring ext>enditure of Rs. 2,000 and recurring expenditul'd CJf 
:>f Rs. 27,360 or Ii total expenditure of Rs. 29,360 spread ovt'r ti.ve years. 

2. This scheme does not appear to overlap the ilcheme of work on 
,the cytology of crop plants (Madra I University) either in regard to the 
gencral programme of work or th~ crops which would be Rtudie,l. The 
scheme is for the consideration of the Advisory Board. 

ANNEXURE. 
COpy 01' A LETTER FROM THE OFP'G. ADDITIONAL DEPUTY SE(.'RETABY 

'1'0 THE GOVERNMENT OF INDIA, EDUCATION, HEALTH AND LANDS DEPART­
iMENT, TO ",HE SEt:R~ARY, I~ERIAL COUNCiL 01' AGRICIULTUBAJ~ UESEAB(,H, 
No. 1<'. 125134-A.\ DATED TlIE 8TH AUGUST 1934. 
Scheme. for research on five Cytology of Indian crops 10 be Cl)nduct~1J 
, . _ at Fusa ttnd financed by the ImperiaZ Council of 'Aari~uUura~ 

Research. 
I 11m directed to forward Il .cheme submitted by the Director, 

Imperial Institute of Agric.ultllral Research, Pusa, for conducting re­
search OIl the Cytology of Indian crops in the Botanical Section at 
Pusa" together with a copy of his letter No. 2234, dated the 2ntl May, 
,1934. 'fhe Government of India approve the schemp which, it will be 
seen involv('s an .expenditurr. of B.s. 29,400 spread over a period of 1h·e 
years. In the ordinary course the Director, Imperial Institute of 
Agricultural Research, PUSR, would have been directed to forward the 
scheme to you so that it might be placed befOre the Imperial Council of 
Agricultural Research, with a request that a grant .should be made to 
meet the cost. It is, however, understood that the next meeting of the 
4dvisory Board will be held in Simla in the beginning of Sept.ember next, 
and, ill order to save time, I am directed to forward the scheme direct, 
and to ask that the decision of the Council mav be communicllted to the 
<,Government of India in due course. . 

-COM' OF A. LI!.¥1'TER FROM THE DIRECTOR. IMPERUL TNRTITlJTE OP AGJU­
t'UImlRAL RESEARCH; PtrsA., '1'0 THE SECRETARY TO T'BE GOVERNMEN'I' 

OF INDIA, DEPART:M:EN'I'OF EDUCA.TION, H,ZALTH ,Am, IL.lNDS. N04 

2234, DATED THE 2ND MAY 1934. 
Scheme for research on th'e Cytology of Indian crop, to b, conducted 

at Pusa and financed btl the Imperial Council of .ilnrictdlttrnJ 
Research_ 
I have the honour ;to forward for the consideration of the Govern­

ment of India a scheme for conduetingresearch on the cvtology of 
Indian ('rops in the Botanical Section of the Imperial Institute of Agri­
cultural Research. Pusa, to be financed by the Imperial Council of 
.Agrieultural Research. 
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!!. The scheme is intendl!d to fill an important gap in the plant 
brp.eding inve!1tigations at this Institute and deserves to be favourably 
CODsidered. It will run for a. period of 5 yearS and involves a total 
(,1pemliture of Rs. 29,400. 

3. Should the proposal meet with the approval of Goyeniinent it is 
reqll<'stcd that it may be forwarded direct to the Imperial Council of 
A{,'l"icultural Rksearch to enable the Council to place it beforl! the nex' 
rlleetinll of the Advisory Board. 

SCIIEME FOR CARRYING ON RESEARCH ON THE CYTOLOGY 
OF INDIAN CROPS AT PUSA. 

i: submit herewith a scheme for initiating 'imd carrying on research on 
the cytology of Indian crops with special reference' to thtlse that have 
formed or are forming the subject of plant breeding investigations at Pusa. 

Thc lack of cytological studies has hitherto constituted the most seri­
OilS gap ill our genetical and plant breeding investigations at Pusa. Of 
the lar~e number of papers written in the Botanical Section. iluring tll/' 
time of thl" Howards at Pusa, none are concerned witl). ~ytology, aud of thA 
53 publications which have come from the section since 1924 only 3 papers 
delll wii.h this subject. These are shortp'apers, the work of a post."graduatp. 
Fltudent alia we have not got on the staff any officer who is comp('tent tf) 
tackJp. this line of research. Cytological studies of the cellehanges prA­
ceding gametogenesis form an essential part of all genetical invest.iga­
tions lind indeed our knowledge, of the p,ossibilities of hybri.iisatiou can­
not be complete w.ithout, information as to the chromosome numbers in 
dIfl'ernnt crop plants. Cytological research does not hi. itself gt'nerally 
offer results of direct economic value, but it should form part of the work 
of the Ro1anicalSection at Pusa both ,on account of its necessity for the 
compJe1i(;n of genetical studies and for the training' or post-graduate stu­
dents, who !!hould have some practical knowledge of the actual mechanism 
)1 hCJ"dity. The scheme should be for 5 years. 

The equipment necessary for this line of work is already to a large 
extent in existence in the section. The section possesses a large size Zeiss 
micro~(lo~with 'apochromatic leJlljes,which is the most expensive item. 
:md a gOlJn stock of the smaller articles required for this work. Accom­
moc1ut'ion for the cytologist can be found in the existing Botanical labora-
tories and no new buildings need be provided. ' 

Such n~sistanee as the cytologist requires can be rendered by th.e perma­
nent staff of the section, it is not therefore necessary to recruit more than 
')ne officer, for the post of cytologist, for this work. I estimate the follow­
inlf non-recurring expenditure on apparatus will suffice. 

(I) Microtome 800 
(2) Glass ware 200 
(3) Paraffin bath _ • 150 
(4) Vaouum desicoator 50 
(5) Filter pump 50 
(6) Lenses . • 250 
(7) Eyepiece oamera •• 250 
(8) Maerograph 150 
(9) Miorosoope lamp •• 100 

Total 2,000 
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The recurring OODtingeD' ezpendiw.e eetimate ...... 

Slide and coverallpa. gJau.ware 
Alcohol •• •• 
Xylol • 
Rectified .pirit . 
ParaffiD •• 

... 
Stains 

8tall.-One cytologist, experienced in cytological research and witl 
published papers in cytology, trained in Europe, Honours degree in Bolan, 
of ;M. Se.. '" .. .. .' .. .. .. .. .. .. .. .. Pay Ra. 35()....2().....49( 

(The selected candidate can be given initial pay within thie acale witJ 
due regard to his qualifications). 

Non-recurring 

Beourring-

Elllimale oJ Tolal ~ 

(0) ApparatUi. eto •• at RI. 600 per IoDIllUll for 6ft yean 
.(b) Cytologiet at RI. 3~2()-490-

lstyear 
2nd year 
3rdyear 
4th year 

5th year 

4.820 

1.180 

23,400 23,400 

(~) Provident fund at 1/18 of pay 1,480 

Total for II yean 19.380 

(Sd.) ... J .... SUA W. 
Ifft.,.,wl E--w: BoIta .... p..., BiMr. 
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APPENDIX XVIII. 

NOTE, DATED THE 9TH AUGUST, 1934, ON SUBJECT No.8, PROCEEDINGS OJ' 
-<J'RE SECOND MurINa OF THE FERTILISER'S COlo£Ml'rTEI!l HELD IN 
FEBRUARY 1934. 

The proceedings of the Second Meeting of the Fertilisers Committee held in 
February 1934 (not printed) are circulated for the information of the Advisory 
Board. 

2. The recommendations made by the Fertilisers Committee on the 
various items of their Agenda and the action taken thereon have been sum­
marised in the attached statement (Annexure ). 



ANNEXURE. 

Statement 81wwing the recomme1Ulationa contained in the proceeding8 of the Second Meeting of the F6rlili8ef'8 Committee. 

Item No. 
!erial of the 
No. Agenda. 

Subject. Recommendation of the Committee. Aotion taken.-

---~------·~----------------------·I------------------------------------------------~--------------------

1 

a .. 

Deciaiona of the Governing Noted 
Body on the recommendation. 

• • . NOaotiOD' aquired. 

of the FertiliMr'. Committee, 
Filii' Meetmg. 

CoUection of data of manurial (A) ProgrGmme ol_"""oZ e%pen-taU, Oft "'"1_ linu, lor Ivlure. 
experiment. oonduoted in the 
paat. 

Ditto 

It " .. agreed that the financial aapeot of manuring waa largely loeal 
and that a weU planned aerie_ of manurial experiments would give 
information of permanent value from which the probable profit-of 
manuring with any given oombination of prioea for fertilill8r and 
orop oould be worked out. Aa agafda the technical Iay·out for 
the futU18 programme of experiments, it waa agreed that til 
randomioed ellperiments .hould be oarried out and (ii) a epecial 
ache me of _roh to determine the lIeat method. of Iay.out 
mould be oonduoted by the Statistician to the Council in 00· 
operation with Agricultural Office .. at thOll8 fanna which had 
aufficient land and facilitiea for t.he purpoae. 

(B) .V"rnber 01 Nplir4lioM 10 IN adopIcd ill future espen".etIU. 

_ The Statiatioian ill in com­
munioatiou with the Agri. 
oultural Office .. ooneerned; 

It waa decided that the Committee should reoommend 18_ .. the N .'tenuoa alaU Depart. 
minimum number of aplioationa for aU fe~ experiments in mena. will be Inviteol to 
t.he general acbeme to be put forward. thie reoommendatioa. 



, 2 Ditto (C) Mod .uilOOk ,i~e tItId ~e /tW ezl'flrimenlal pIaU. 

It was decided that with the advice of the Statistician to the Counoil The Statistician i. in oom· 
experiments should be conductsd wherever p088ible to detsrmine 
the ideal size of plot for different orope under different conditions. 
The question of the shape of the plot alao ahould be· decided by 
eacb ellperimenter in consultation with the Statistioian to the 
Council. 

munioation with Agricul. 
tural Officers. 

:6 .. Ditto. (D) Analy,uo/lhe ,oil 0/ uperimenlal pioll. 

(i) OhemlaJl Analy' .... -It was deoided that the minimum require. The attention 01 Agricul. 
ments would be the determination of (a) Total phosphatss, (6) tural Departments will be 
Available phoephates (by an agreed oommon method), (0) Total drawn '0 t.hi8 reoolllmen· 
potash, (d) Available potash (by an agreed Dommon method); (e) dation. 
Lime, U) Hydrogen in concentration (by an agreed common 
method) and (g) Organio matter by an agreed method. As 
regards methods of analysis it was df'cided that the Agricultural 
Chemists of all the Provinces should meet and disous. the methode !O to be adopted. w 

0 
(ii) PhY8iCdl (Mechanical) Analyri, • .L..It was unanimously agreed Ditto. 

that a meohanical analysis should be made for each blook both by 
the" International" method (to secure complete dispersion) and 
after 12 hours shaking with water only. The first method would 
enable different soils to be compared, the second approllimated 
more nearly to aotual field conditions. 

(iii) BiologicaIAnalY8u.-These would throw considerable light on No action req uire4i. 
fertility problems but as they could not be undertaken in any 
province except at a few speoial farms, it ,was left to Provincial 
Agricultural Chemists to oonsider what W&8 p088ible in this 
direotion. 

6 .. Ditto Bale Ezchange.-In several provinces speoial studies of the 8lIohange. I 
able bues of the different soils are in progreu. The oorrelation 

Ditto. 

of these results·with·th08e,of fertilile1'8xperimenta will nndoubt. 
edly be very profitable. 



I Item No. 
, Berial of the 

Nu. Agenda. 

7 2 

8 .. 

9 .. 

9 • 

10 • 

Subject. 

, Collection of data of manuriaJ 
experimentl oonducted in the 
p ... ~on'd. 

Ditto 

Ditto 

Ditto 

Ditto 

Reoommendation of the Committee. 

Period 0/ ezperimenu.-From the weather lampling point of view, a 
minimum of five years period 11'''' reoommended. From the 
poipt of view of the oumula.tive effect of fertilisers a minimum pe­
riod of three full rotatioJl.8, i.e .• generally nine years 11'''' l8oom· 
mended. 

It 11'''' luggested that the Statistician Ihould iune a lmall pamphlet 
oontaining instructionl on ltatistical analysel whioh would bit of 
use to all experimenters. This might oontain the pl8lC1ribed ma. 
thodl of ltatilticalallAlyailand ltive example .. 

The foUowinsr two Re80lutioJl.8 were paaeed :-

Action taken. . 

The attention of Agrioul. 
tural Departments will 
be drawn to this l8Com· 
menciation. 

ThiI is reoeiving attention • 

.. 1. That the lurvey of manurial experiments carried out in Noted. 
India establish the importance and luitability of indige. 
noUi organio manUl81 like oattle manUl8, green manurel, 
bone·meal, flBh·manure, oil cakel ; 

2. That artificial fertru.ers Jive the beet _ults in eonjonction 
with organio manurel Dr in the p __ of adequate lOp' 
pli.. of organio matter in the lOa" 

"', .... PI'Of"G"'- 0/ Wor".-The eontinuation of aU long term ma· 
narial 8llperiments in the provinoel wae I8OOmmended. It .... 
brought to the notice of tM Committee that the land on which the 
elfJl8riments were oonduoted at Cawnpore, United Pron-. .... 
transferred to the Agrioultanl College ae all iII.nrvatioIIal F_ 
and It oould lIot be laid with eertainty whether i, .... pDIIIIihle to 
I8vift the elfJl8ftm..nts on th_ plotl. 'I'M Committee I8grMted 
the diIOontinuallDe of the former ., ofaxperimeats which _ 
Initiated _Iy balf a eentury ago alld deaidad that a. aquiry 
be made from the United Provinoel Go~' .. to whe~ 
t.he eaperi_ntl-ua ... 18viftd. 

Noted • 

ThiI I8OOmmenciatioll is for 
IIODIideratiOll by the Adri· 
IOrJBoard. 



11 2 

11 

12 3 

Ditto 

Ditto 

The following type8 of manurial esperimentl. were reoommended in 
order of importanne l-

(1) Further inveatigation of the eu.ct manurial value of Farm. 
yard manure. 

(2) On inveatigation into relidual ellecta of ~n~. 
Iy organic manure8 (including oil oakee and bonemeal). 

(3) Inveatigation of the beat Nitrogen Pboephate ratios for 
important crope. 

(4) A study of the ellectof phosphatio manure8 on the yields of 
pulse8 and of green manure crops. 

(5) Experlmentl with Potassium Nitrate. 

(6) Inveatigatione into the eiJect of Potash manure8 on diseue 
resistance. 

(7) Experimentl on the relative value of the ammonium phos. 
phate type of fertilisers and mixtures. containing both 
soluble nitrogen and phosphate8. 

(8) Esperiments to oompare farmyard manure made by the 
loose box method ~th comp08ts in which urine ia mixed. 
and with urine earth. 

(9) Residual effect experiments on (0) farmyard manure; (6) oil 
cakes; (e) bone.meal; (d) oil cakes :pIUl bone.meal; (e) 
Sulphate of Ammonia :pI"" Super· Phosphates. 

(10) Experiments on the liming of soils to ascertain the elleot of 
liming on both the yield and the ohemical oompceition of 
fodder crops were recommended in provinces where there 
is a large JotIJ/Jr area with aoid soila. The experiment 
might also be tried on rice lands in Kanan and on 
Jowar lands in Surat. 

The Committee agreed that experiments should be carried out with 
all the crop8 included in one staJ1dard rotation In each province. 

Enquiry into the question ofthe It was decided to drOll the question for the present 
market for superphosphates 
in India. 

No action required. 



Item No. 
Serial of the 

No. Agenda. 

13 

14 

15 6 

16 'f 

17 8 

18 

Subject. 

In veatigation of the pnssibih"ty. 
in India of making Nitrogen 
from the air. 

The n80lci for an all-~dia Ferti· 
lisera Act. 

Existing oondition of the fishing 
industry and its possibilities 
of development in 10 far .. 
lupplies of fish manure are 
ooncerned. 

I Reoemmendation of the Committee. , 

It was decided tiaat the Direotor·of Indian Institute of Scienoe. Ban-, 
galore. who is a member of the Advisory Board of the Council. be 
asked to advise in the matter and furnish information as to the 
prioe per unit of electric energy which could be paid and·tha 
smallest economic plant. 

It was agreed that the matter should be put before the ;next meeting 
of the Advisory Board. Meanwhile $he membem from each·~­
vinoe undertook to examine the practicability of a law insisting 
on IabelB stating the composition of the ·manure and the desir­
ability of prohibiting ready made mixtures of unstated composi­
tion. It was alBo considered that the opinions of fertiIiaer manu· 
faoturera Ihould be obtained and laid before the Board. 

The Committee NOOrded ite opinion that, on the .information Wore 
it. fish manure was valuable as manure and as food for liveetock 
and recommended ite development by the provinoes conoerned. 

.lotion taken. 

. The Director of the Indian 
Institute of Scienoe. Banga­
lore. hal been ad~ on 
the lubject. 

Membera of the Fertiliaara 
Committee and the Fer­
tiliser Manufacturei'll 
have been addressed ao· 
oordinglyand their replies 
will be p1aoed before the 
Adviaory Board. 

PIaoed on the Agenda for 
the meeting of the Ad­
naory Board to be beld 
in September. 193 •• 

Possibilities of eatablishing a The Committee decided totak"·lloiurther~onin $he matter 
fish guano industry on the 

.... No action nICluinld. 

ChiIka Lake. 

Experiment on lome methods 
of disintegrating bonea by 
previous fermentation. 

EoonomiOll of Bone-meal pro· 
duction: data in ftgard to 
collection. \ranaportation of 
bon .. eta. 

I 

The Committee agJ8ed that ecbemee be invited with a vie. to (i) work 
being undertaken for purpoeea of demonstration on the basia of the 
experiments carried out by Rao Bahadur Sahaarabodhe and Dr. 
Lander and (ii) experiments in composting tmJBhed honea using If 
poaaible the .. pri .. "lIlIIIher if it paaeedi\ll pmoUcal &riaI8.. 

h was deoided that the Queat,ionnaire be circulated to all Provincial 
Departments of Agriculture. 

1'\aoed on the Agenda for the 
meeting of the Adviaol7 
Board to be held in 
September. 1934. 

The Boarda of Economio 
Enquiry. Plmjab. and 
the United Provincea ~ 
being ~ Oil the 
eubjeot. 



19 

20 

21 

22 

23 

24 

.25 

L192ICAR 

~o 

11 

12 (i) 

12 (ii) 

13 

14 

15 

Question of concession rateS 
for the carriage of bone­
meal. 

Levy of a duty on the export 
of oil.seeds, bon.. and bone­
meal. 

Proposals that Agricultural De­
partments should e~periment 
with Nitrate of Potash as a 
source of Nitrogen in place of 
imported Nitrogenous man­
ures. 

Suggestion by Messrs. The 
Cawnpore Chemioal Works 
Ltd., Cawnpore, regarding 
the use of bone superphos. 
phate in place of imported 
rock superphosphate a. 
manure by Agricultural De· 
partments in India. 

Use of Pouarette as manure 

C.:nservation of cattle dung for 
use as manure (Note by Mr. 
F. L. Brayne, M.O., I.O.S.) 

Application from the Govern· 
men~ of Madras for a grant of 
Rs. 92,487 spread over a 
period of 3 years for a 
scheme of research for im­
proving the fishing industry 
and developing the supply of 
fish manure. 

The COlllIDlttee considered that individual cases might be taken up 
with the local railway advisory committees. If an official refer­
ence was necessary it should be made through the Local Govern­
ment. 

The Committee considered that in the present circumstances no ac­
tion should be taken in the direction of levying an export duty. 

The Committee noted that this had been included in the future pro­
gramme of work recommended by the Committee under Subject 
No.2 of the Agenda. 

The Committee expressed the opinion that as bone phosphate oontain. 
, ed nitrogen and was therefore a better fertiliser than rock super. 

phosphate. Agricultural Department8 already recommend the 
use of the former wherever available. 

It was deoided to reoord the papers 

.Tli" Committee was of the opinion that it is well known that cow 
.. dung has a high manurial value and its use as fuel is deolining 

gradually and that no aotion is called for on the part of the Com. 
mittee. 

, 
The Committee reoommended the scheme on aocount of the high 

feeding and manurial value of fish meal and fish manure, subject 
to the condition that the Madras Government revives the mea· 
sures previouely adopted for the development of deep·sea fishing. 

No action required. 

Noted. 

No action needed. 

The firm have been in •. 
formed. 

Reoorded. 

Noted. 

Placed on the Agenda lUI 
the meeting of the Ad. 
visory Board to be held 
in September,1934. 



Item No. 
Serial of the Subject. Recommendation of the Committee. Action tlLlu,.. 
No. Agenda. • -
18 18·A Note by the Statisticmn to the I 

Council on the coDlT arative I 
Dlanurial value for lugarc.ne 
of oil oake and amlllonium 
lulph&te. Theae lubjeota were CO'Vllred by the future r,roPmIIle of work ai- Noted. 

17 18·B Proposal by Rao Bahadur D. L. 
ready propoeed by the CoJlUllittee aDd no urther action wu con-

Sahurabudhe that ProviDcml 
lidered ueoeaaary. 

Direoton of Agriculture be 
recomm, n' eel to take up 
n,,· rimenta to determine the 
residual effecta of bulky 
manures on important loila 
In their proviDcea. 

28 Mr. Ramadal Pantulu 'onaidered that in view of the terml of reference to thil Committee. it wal Ilec.MI7 for tb. Tbilil beiD8 done. 
Committ.Pe to lubmit a formal report on the lubject. Aa they were not in a polition to prepare a final report 
It the present atag ... it wal decided that a draft intc rim report &bould be prepared by tbe COUDCil'1 Secretariat 
Indicating the recommendationl made by the COmlllit'" 10 far and oirc:u1ated to the memben of the Com-
mittee for approval. 
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APPENDIX XIX. 

:~OTE, DATED THE 10TH AUGUST 1934, ON SUBJECT No. 14, RECOMMEN1>A­
nONS OF THE CROP PLANNING SlJB..COMMITTEE OF THE ADVISORY 
:HO<\RD OF THE IMPERIAL COUNCIL OF AGRICULTURAL RESEAR{)H, JUNB 
1934. . 

As n result of the discussions at the Provincial Economic Conference 
I held by the Government of India in April 1934, the Government of India 
,decided to hold a Crop Planning Conference in June 1934, consisting of 
I Provincial Directors of Agriculture, Revenue Officers and others, to discuss 
what measures could be taken to co-ordinate agricultural productiOlI for 
India. 

The Government of India invited the Imperial Council of Agricultural 
Reseanh to appoint a technical Sub-Committee of the Advisory Boarel for 
the )mrpose of preparing and framing issues and drafting resolutiom for 
its consideration. Immediate action being necessary, the Vice-Chairman 
accC'lpt.ed the invitation of the Government of India on _behalf of the 
Advisory Board and in anticipation of its approval. The Board i" now 
invitcd to ratify his action by a formal resolution appointing the Com­
mittee under Rule 48 of the Rules and Regulations of the Council. 

2. The personnel of the Sub-Committee and its terms of reference are 
st.at.ed iu the attached. note, dated the 4th May 1934, which was circulated 
to tIle Committee (Annexure I). The Sub-Committee met on the Gth-
7th June 1934 lind a copy of its recommendations and proposals is attached 
(Annexure II)-. A resume of the discussions in the Crop Planning Con~ 
fcrenec is attached for th(' information of the Advisory Board (Annexlll"e 
III) -. Certain of the recommendations made by the Conference call for 
action by the Imperial Council of Agricultural Research-these will be 
brought before the Board in due course. At the present meethlg the 
report of the Tobacco Committee and proposal for the establishment of 
Standing Committees for wheat and ,rice will come up for discussion. 

ANNEXURE I. 

COMMJTTEE ON CROP PLANNING OF THE ADVISORY BOARD 
0]<' TIlE IMPERIAL COUNCIL OF AGRICULTURAl, RE­
SEARCH, .TU~TE 1934. 
Paragraph 10 of the Resolution of the Government of Tndia, 

No. F. 16 (1)-F.134, dated the 5th May 1934, is as follows :~ 
Crop Planning.-An essential complement to any programme for 

marketing is the regulation of production in adjustment to the 
demand. The discussions initiated by the Government<; of 
Madras and the Punjab on rice and wheat disclosed the danger 
of serious relative over-production of these important crops 
having regard to the world' position, and. as regards wheat, as 
the result of the rapid opening up of the areas irrigated by the . 
Sukkur Barrage. On the oiher hand it is to be remembered 
tha~th.e demand -for other crops, Or for products -of animal 
husbandry in substitution for crops, may be relatively more 
favourable, and in particular that tlJ.e Ott~wa preferences have 

-Not printed. 
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created new opportunities for Indian produce in tbe Britisb 
market (notably for linseed, barley, etc.) of which it is vitally 
important that India should take full advantage. The Gov­
Arnment of India consider that it is a matter of most urgeut 
importance that all possible steps should be taken to co­
ordilJate a plan of agricultural production for India u a whole, 
and they ha'\"e therefore decided, in agreement witb the con­
clusions reached in these diMcussions, to propose to thl! prC)­
vincial Governments that a conference shall be held at the 
earliest possilJle date of provincial Directors of Agricultu~ anll 
land revenue officers to discuss what measures ('.aD be taktln 
in tlais direction. It is important that Bucb measurei as 
are immediately possible should be taken before the lowing 
season for the next cold weather. 

• • • • • • 
2. In accordance with the above decision the Government of India i. 

addrl!s8illg Local Governments proposing that a Conference of DirectOl·1I 
of Agriculture and land revenne officers should be held in Simla ou 
Friday!Uld Saturday. the 8th and 9th of June 1934. The Vice-Chairmau 
has been requested to call a preliminary meeting of a 8ub-committee o~ 
the Ad \isory Board of the Imperial Council of Agricultural Research in 
ordcr to explore the questions involved with particular referenl"e to the 
complaints of over-production of rice and wheat, and to the possibility of 
Bubstitutiug other crops then-for, and to prepare a detailed agenda fllr 
the Conference. 
:. 3. In response to the request of the Government of India, the 
Chnirman of the Advisory Board in anticipation of the Board'. approval 
appoints under Rule 48 of the Rules and Regulations of the ·IDlperial 
Council of Agricultural Resea.rch the following Sub-Committee :-

1. The Vice-Chairman, Imperial Council of Agricultural Ueltcarch. 
Chairman. 

2. The Agricultural Expert to the Council. 
3. The Animal Husbandry Expert to the Council. 
4. The Marketing Expert to the Council. 
5.' The Statistician to the Council. 
6. Director of Agriculture, Madras. 

7. Director of Agriculture, Bombay. 
8. Director of Agriculture, Bengal. 
9. Director of Agriculture, United Provinces. 

10. Director of Agriculture, Punjab. 
11. Director of Agriculture, Burma. 
12. Director of .o\griculture, Bihar and Orissa. 

13. Director of Agriculture, Central Provinces. 
14. Chief Agricultural Officer, Sind. 

·15. Diwan Bahadul" T. Raghaviab. 
Rai Sahib Malik Charan Das,· Secretary. 
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4. The Sub-Committee will meet in Simla on Tuesday and Wednesday, 
l the Gth and 6th June. The exact place and time of the meeting will be 
f!ommunicated later on. 

G. The Vice-Chairman believes that on the question of alternative 
crops and of diversified cultivation there is already a certain amount of 
information and literature collected in the Provinces. In the discussions 
at. thc Provincial Economic Conference it was suggested that linseed could 
be ~rown more largely in the Central Provinces in place of wheat, soya 
beall m Sind, barley in the United Provinces, sann hemp in Rohilkhund 
bnd fodder crops in place of cereals. Increased cultivation of sugarcane, 
plantams, betel-vine, tobacco, fruits and vegetables and pulses of all kindg 
in suhstitution for rice has been recommended in Madras in the past. 
The 8caetariat. of the Imperial Council of Agricultural Research is at 
work preparing statistical material for the Sub-Committee and the Vice­
Chairman will be grateful if Directors of Agriculture will examille the 
information already avatlable in the provinces and send in to the Secretary 
to the Imperial Council of Agricultural Research such information as they 
consider will be useful to the Sub-Committee and also sllggestions as to the 
agenda for the meeting. It will be a great convenience if these could 
reach the Coullcil ''! office a week before the meeting. 

The 4th May 1934. 

CHARAN DAS, 
Sec,.etary. 



239 

APPENDIX xx. 
NOTE, DATED THE 26m MAy, 1934, ON SUBJECT No. 53, APPLICATION nOli 

THE ANDHRA UNIV}:R.<;ITY FOR A GRANT 0 .. Rs. 5.000 SPkl!:AO OVER A. 

fl:RIOD OF TWO YEARs FOR A SCHEME TO INVESTIGATl!I THl!I COliMEIlClA.L 
PRllDUCTION OF SWEET POTATO STARCH BY DR. D.G. W.1LAWALltAR, 
B. AG., M. So., HEAD OF THE DEPARTMENT OF TEcHNOLOGY, Ar-mBA. 
UNIVERSITY. 

Attention is invited to the attached letter from the Government ot 
Madras, No. 446-Ms., dated the 4th April 1934 (Appendix), forwarilin, 
inter al1'u the Scheme mentioned above. The Scheme involves an expendi­
ture of Rs. 5,000 spread over a period of two years. 

Th(' Scheme is now for the consideration of the Advisory Doard. 

(APPENDIX.) 

Copy 0/ alette,. No. 446-Ms., dated th6 4th April 1934, f,.om. t1&6 Sec,.etary 
to the Government of Madras, to th6 Sec,.etary, Imperial Council 01 
Auricultural Research. 

ANnllBA UNIVERSITY SCHEMES. 

I am directed to forward the following schemes submittecl by the 
Registrar, Andhra University, Waltair for financial assistance from the 
COUD('il :-

(1) Commercial production of sweet potato starch; 
(2) Study of fruits and vegetables ,,-:jth a view to their 1.1tiliRation 

in manufacture'; and 
(3) Technology of tobacco waste. 

2. The schemes were circulated to the members of the I'ro\'incial 
Research Committee. The first scheme has been recommended by fov 
members, the second by three and the third by six including the Director 
of A~l'iculture. In the opinion of the Looo.1 Government, howe.·cr, none of 
the schemes are deserving of financial aid from the Council. 

3. 150 spare copies of each of the schemes have already been forwarded 
direct to the Council by the University. 

A scheme by Dr. D. G. Walawalka,., B..Ag., M.So., M1.H.8.T., e1r.., I1eo.d 
of the Department of Technology, Andh,.a University, 10,. a g,.an' 
from the Imperial Council of Agricultu,.al Resea,.ch. . 

Cm.1J\fERCIAL PRODUCTION OF SWEET POTATO STARCH. 

The districts in the Andhra area. especially the agency I.rllct, J:row 
on a Jarge scale the crop of Sweet Potato. This is one of the good crops 
of this area, and the cultivated area under it is a large one ; it also is 
grown .I!lemi-wild. and thrives well ; besides, it is also an all tn(lia crop. 
Both red and white varieties (from the colour of the tubers) are grown 
and sell cheap. This crop has a future in this area if it ill ccit;ntifically 
eultivntt'd for larger production which may be put to eommercial use. 



It is intended to undertake the poBsible commercial production of 'the 
Jrtarch from the edible tubers which contain mostly starch. Certain 
mechauical and chemical equipment for disintegration of the tubers and 
the winning and purification of the starch will have to be purchased in 
a miniature semi-commercial form. After the starch is prepared, ita 
utilisation besides its use as starch will also be explored. This can be 
IOnly done if adequate grant is fOorthcoming from the Imperial Council of 
Agricultural Research. 

The total expense of the preliminary undertaking is expected to be 
at least Rs. 5,000. This sum. is meant to be utilised in the following 
way:-

'-:. 

A scholarship fOor a graduate student working on the 
problem for the duration of two years 

For the purchase of semi-commercial scale mechanical 
and chemical equipment for quasi-commercial 
operations and incidental expenses of the opera­
tion 

Total 

Qualifications, etc., of the applicant. 

Rs. 

2,400 

2,600 

5,000 

Name: Dattatray Ganesh Walawalkar, B.Ag., M.Sc., M.A.C.S., M.I.S.S.T. 
Age: 35 years. 
Qualifications : 

l\[atriculate, Bombay University, 1920. Distinction Mathematica. 
Bachelor of Agriculture, Bombay University, 1924, II class. 
Demonstrator at Poona Agricultural College, 1924-26. 
Master of Science (Sugar Chemistry and Technology), Audubon Sugar 

School of the Louisiana State University, 1928. 
Special qualifications : 

Sugar Chemist, Godchaux Sugars, Inc., 1927-28 and 1928-29. 
Sugar Chemist in Cuba in 1929-30. 
Sugar Chemist in Java in .1929-30. 
Manager and Chief Chemist, Vartak's Hanuman Sugar Factory, 

1930-31. 
Manager and Chief Technologist, Burhwal Sugar Mills Ltd., 1931-32-
Chip! Chemist and Technologist, New Swadeshi Sugar Mills, ~arkatia­

ganj, 1932-33. 
Teaching: Demonstrator at College of Agriculture, Poona, from 1924 to 

1926. 
Testimonials : 

1. }<'rom Dr. C. A. Coates, Ph.D., Dean of Audubon Sugar School, 
U.S.A. 

2. From Dr. W. Burns, D.Sc., Principal,. College of Agriculture, 
Poona. 

3. From Mr. B. S. Kamat, B.A., M.L.C., Poona. 
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f3peeial particulars : 
(a) 

(b) 

(e) 

Cd) 

(e) 

The applicant is & specialist in all the branches of Sugar Techno­
logy, from Soil to Bagging of Sugar, i. •. , Sugucaue Agri­
culture, Sugarcane varieties, Sugar Chemistry, Machinery. 
and Engineering and all technical details. 

The applicant has studied and knows German, French, Spanish 
and Dutch languages in which research work appears on Sugar­
cane and Sugar. 

The applicant has studied the organisation of Sugar research 
stations and Technological Schools in the United States 01 
America, Cuba, West Indies and J aVL 

The applicant has supervised, erected and operated RUgar 
factories in North India and has worked in plants frolll 100 to 
400 tons capacity in India and from 800 to 5,000 tons eapacitl 
abroad. 

The applicant has toured and worked in cane Sugar factories in 
Louisiana, Mexico, Cuba, West Indies, Jamaica and Java, to 
.gain expert knowledge of modern practices in .. he science 01 
Sugar Technology. 

(I) The applicant is a ~ember of the American Chemical Society anel 
the International Society of Sugarcane Technologists. 

Present occupation: Head of the department of Technology, Andhra 
University, Waltair. 
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APPENDIX XXI. 

NOTE, DATED THE 15T~ AUGUST 1934, ON SUBJECT No. 60, PROGRESS MADE 
IN THE PREPARATION OF STATISTICAL NOTES ON THE TECHNIQUE OJ' 
FI.E;LD EXPERIMENTS BY STATISTICIAN, IM'PERIAL COUNCIL OF AGRI­
CUI,TUnAL REsEARCH. 

Attention is invited to the enclosed extracts (Enclosure I) from the 
proceeciings of the last meeting ()f the Advisory Board held on the 19th 
February 1934, on the subject of • lay-out of field experiments'. In the 
c(>ursc of the discussion on the above subject it was suggested that a 
Se~ies of Statistical notes on the technique of field experiments should be 
prepared by the Secretariat of the Council for the guidance of the pro­
vincial Agricultural Officers. 

2. 'rhe Fertiliser's Committee of the Council at their meeting held 
on the 26th February 1934 made a similar recommendation that the 
Statistician to the Council should issue a standard book explaining the 
prescribed statistical methods, and giving examples especially from the 
Indian Experimental data. It was further suggested that the proposed 
book should be brought up to date from time to time. 

3. Accordingly, a list of topics (Enclosure II) ()n which the Statis­
tician to the Council proposes to write notes was circulated to the Directors 
of Agriculture of Provinces and States and to other scientific workcrs in 
India who are interested in.the subject. Most of the Directors have 
approvf~d of the list suggested by the Statistician, and a few have 
Sl1gg't'l~1t'd inclusion of fresh topics. -

4. Meanwhile the Statistician to the Council has published ~ note on 
•• Covariance" in Indian Journal of Agricultural Science (April, 1934) 
~fter 8m'utiny by the Editorial Committee. Two more notes by the 
Stati~tician are in the course of preparation and the rest will_ be taken 
Ip in due course. ' 

5. The Statistician has, besides the preparation of these notes, written 
l monograph on the subject of field experiments at the request of the 
Direct.or of Agriculture, Bombay, which will be published by the Depart­
nent of Agriculture, Bombay. 

6. The subject is for the information of the Board. 

ENCLOSURE I. 

l'JXTRACTS FROM THE PROCEEDINGS OF THE MEETING OF THE ADVISORY 
BOARD HELD ON THE 19TH FEBRUARY 1934 • 

• • • • • • • 
11. The 'layout of Field Experiments-Proposal, to refer to the Crops 

md Soils Wing of the Board of Agriculture in India. (Subject No. 10 
If the Agenda.) . 

Mr. Burt, in introducing the subject, said that the Fertilizers Com~ 
n.ittee would shortly consider the results of manurial experiments, made 
!l India, in the past which had been collated and analysed hy the Statistician 
r) the Council but it was already obvious that there was very great need 
or better-planned field experiments. This confirmed the conclusion 
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reached by the Board last iiunmer. In his opinion the next step 'vas to 
je(lUre an adequate discussion of the subject by the Agricultural officers 
'Who were actually doing field experiments in the provinces. It was 
therefore proposed to consider the matter at the next meeting of the 
Crop!! and Soils wing of the Board of Agriculture and Animal UlU!bandly 
and in the meanwhile it was suggested that the Directors of Agrie:.llture 
of provinces and States be requested to secure notes and papen from 
those of their staffs who were interested in the subject. ?tlr Carpenter 
.agreed with this view and proposed that a note should be prepared by 
the SeCl'(!tariat of the Council which would give a lead. lie also enquU'ed 
wh? the matter should be considered only by the crops and soilll wing 
and sl1ggested that, as it affected animal husbandry side also, it should 
be discussed at both the wings of the Board of Agriculture and Animal 
HusbllDnry. Particular points of importance were the met.ho<LI of 
covariance and the calculation of missing plot yields. Dr. Durna 
.SUppOl·ted Mr. Carpenter's proposal and suggested a series of notu rrom 
ihe Council on such points as :-

(a) Statistical significance. 
(b) Size of plou; and replications. 
( c ) Presentation of results, with a short bibliography. 

ENCLOSURE II. 
Topic.s on. which notes czrs being prepared by 'he 8tatisliciaft, Imperial 

Council of Agricultural Research. 
1. 'Statistical Significance' and the relevance of the varioUl 

tllathematical formulre i!mployed for deducing significance: 
( Q) Mercer and Hall's. 
(b) Student's. 
(r) Engledow and Yule's. 
(Ii) Fisher's. 

2. Size and shape of experimental plot (a) for di1ferent crops, (b) 
for different experiments and (c) under irrigated or unirrigated condi­
lions: 

('I) Sugarcane, wheat, paddy, cotton. 
(b) Varietal, manurial, cultural and irrigation experiments. 

3. The number of replications in any experiment : 
(a) Soil gradient. (Tables to be prepared for di1ferent percentage. 

of variation in soil fertility.) 
(b) Samples for Entomological and Mycological experiments. 

4. C Border ' and • spacing' effects in experiments OD several cropl I 
trugarl'anE", 'wheat, paddy and cotton. 

5. Formulre to be employed fo!' C missing' plots. 
'6. Statistical methods to be employed for the following eases to­

In)· To judge c trend' in yields in the Bam' experimental plot. 

{b) To judge ~ seasonal effect '. 



(c) To judge' residual effect '. 
(d) To judge interactions of several factors in the Bame experi­

ment (complicated experiment). 
7. :Model examples for 'layout' of experiments under Indian 

conditions :-
( a ) Varietal. 
(b) Manurial. 
(c) Cultivation. 
(d) Irrigation (water requirements). 

8. Formulre for goodness of fit. 
·9. Methods for utilizing preliminary crop data-' Method. of Co­

variance '. 
10. Application' of 'Method of Co-variance' (with examt>les) to :­

(a) Total cOlTelation. 
(b) Partial correlation. 

1.1. Discussion of the best method of presentation of experimental 
details and results. 

• A note on this s~bject has appear~d in ' IndinnJoumal of Agricultural Science '. 
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APPENDIX XXII. 
NOTE, DATED THE 15TH AUGUST 1934, ON SUBJl!JC'1' No. 61, P&INTINIJ OP 

. PBOGRl!lSS REPORTS ON R~ SCHEMES. 
The examination of progress reports on the various research schemes 

financed by the Counca h steadily becoming a more important item in the 
agenda of the Advisory Board. These reports are all considered by special 
Sub-Committees and it is necessary that they should be in the hands of mem­
bers well in advance of the Advisory Board meeting. The reports, on the 
whole, have been well presented and contain ample detail; the reports made 
by the Sub-Committees. on individual reports have rather tended to emphasise 
the advantage of adequate detail and to encourage longer reports rather than 
more condensed ones. As the printing of these reports has now become quite 
a serious problem and especially the reproduction of illustrations, the following 
suggestions are put forward, as a basis for discussion, with a view to improving 
the present procedure :-

(a) It is for conlfideration whether each Local Government or University 
should not be asked to arrange for the printing of the necessary number of copies 
of each progress report including such illustrations as may be neceBBary. 
This would greatly simplify the work at headquarters and would be consis­
tent with the existing arrangements uuder which Local Governmenta supply 
the necessary number of copies of applications for grants. On the other hand, 
this procedure would not enable the expert advisers to draw a'tention to any 
omissions in order that these might be rectified before the report is published. 
Secondly, we have no information as to the time required by Government 
presses. in difierent provinces to print such reports. 

(b) One of the principal difficulties which has arisen at the 1/Ist three 
meetings of the Board has been due to the fact that the illustrations sent in, 
especially graphs, have not been fit for direct reproduction and it haa been 
necessary to have tracings made at the last minute. Often we have had to 
circulate blue prints because there was no time for the press to reproduce the 
charts after they have b~en redrawn. Similarly we have had to circulate 
prints of photographs when there has not been time to arrange for plates. 
This is neither satisfactory nor economical. If a report is to be printed at 
headquarters, it is essential, if delay, and possibly the omission of important 
illustrations, is to be avoided that the instructions to authors issued by the 
Research Council in connection with its journals should be followed strictly. 

(e) The inclusion of illustrations and the making of blocks add very 
materially to the cost of printing progress reports and it is suggested that the 
authors of reports· should consider :-(1) whether each illustration is really 
necessary and (2) whether blocks if prepared would be used for subsequent 
articles in the Indian Journal of Agricultural Science when the work is finally 
published. . 

(d) The opinion of the Advisory Board is requested on one f>ther point. 
When illustrations are not printed, it does not seem necessary to have 
copies of them made for all members of the Advisory Board and it would pro­
bably be sufficient if a sufficient number of such charta and photographs were 
obtained to enable them to be supplied to each member of the Sub-Committee 
concerned. 
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APPENDIX XXIII. 
NOTE, DATED THE 16TH AUGUST 1934, ON SUBJECT No. 62, ApPLICATION 

FROM THE GOVERNMENT OJ' BENGAL lI'OR A GRANT OJ' B.s. 5,000 SPREAD 
OVER TWO YEARS FOR A SCHEME lI'OR INVESTIGATING THE BIOLOGY, 
A."lATOMY AND DEVELOPMENT OF PULSE BEETLES (Bruchidae) , WITH 
I'PECIAL REFERENCE TO REMEDIAL MEASURES AGAINST THESE 'pESTS BY 
Mil. D. D. 1\:1UKHERJI, LECTURER IN ZOOLOGY, UNIVERSITY Cm.J.EOE OF 
SC1ENCE AND TECHNOLOGY, CALCUTTA. 
Attention is invited to the attached copy of a letter from the Government 

of Bengal No.1, dated the 2nd January 1934 (Annexure I) forwarding the 
scheme mentioned above (Annexure III). Certain supplementary informa­
tion which was obtained from Mr. D. D. Mukherji will be found in Annexure 
IV. The scheme, which involves an expenditure of Rs. 5,000 spread over 
two years, is now for the consideration of the Advisory Board. 

A note on the subject by the Imperial Entomologist, Pusa, is also enclosed 
(Annexure V). 

ANNEXURE I. 

COpy OF LETTER FROM THE SECRETARY TO THE GOVERNMENT OF BENGAL, 
AGRICULTURE AND INDUSTRIES DEPARTMENT, CALCUTTA, TO THE SECRE­
TARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, No.1, DATED TD 
2ND JANUARY 1934. 

fYinth meeting of the Advisory Board of the Imperial Council of Agricultural 
Research. 

With reference to your letter No. F. 6 (1)/33 G., dated the 6th December 
1933 (not printed) on the subject mentioned above, I am directed by the Gov­
ernment of Bengal (Ministry of Agriculture) to forward herewith, for inclusion 
in the Agenda of the meeting of the Advisory Board to be held in February, 
1934, the undernoted* scheme, which has been approved by the Provincial 
Agricultural Research Committee, Bengal, together with relevant extracts 
{Annexure II) from the minutes of the meeting of the Committee held on De­
cember7, 1933, and to say that the local Government recommend the scheme 
subject to the condition that no financial liability devolves on them. 

ANNEXURE II. 

EXTRACTS FROM THE PROCEEDINGS OF THE 7TH MEETING OF THE BENGAL 
PROVINCIAL AGRICULTURAL RESEARCH COMMITTEE HELD ON 7TH DECEM~ 
BER 1933 . 

• • • • • * * • • • 
Scheme for investigation into the Biology, Anatomy and development 

of pulse beetles by Mr. D. D. Mukherji, M.So., Leoturer in Zoology, Caloutta 
,University. 

. • (1) Scheme for investiga.tion into the Biology, Anatomy and Development of PuIse 
Beetles (Bruchidlll). with special reference to finding out remedial measures' against 
these pests, 'by Mr. D. D. Mukherji. M.So., Lecturer in Zoology, University College of 
Science and Technology, Caloutta. (Annexure m). 
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The Scheme was approv~ by the CoIlllD.i~ which recognised its great 
importance . 

. A~ the suggestion o{ Dr. Ghosh, the term • Research Scholar' in the esti­
ID!I!te was altered to • Research Assistant '. It was also decided to add (after 
tlle words • fOJ; a period o( two years ') • and we expect definite results at the 
~ of this period.' 

* * • • • • • • • • 

ANNEXURE III. 

Scheme for Investiga.ting the Biology, Anatomy and Development 01 Puis. 
Be/!tles . (Bruchidae), witk Special Reference to Finding out ll.mcdial 
Measures agatinst these Pests, by D. D. Mukerji, M.Sc., LllCturer I,. 
Zoology; University CollegeQf Science and Technology, Calcutta. 

The small beetles of the Bruchidlll family cause considerable amount 
of damage to stored pulses. A thorougl!. knowledge of the anatomy, 
course of development, habit, and bionomics of these insects should be 
gained befol')e any attempt can be made at finding out remedial meallUrea 
against these pests. Beyond a little knowledge of the general life-­
hil!tol'Y, nothing much is known of the Indian species. Llh~filture 0111 

the subject is scattered. Professor Lefroy and Mr. Bainbrigge Fletchel'! 
,rightly observed" there is room for work on this family ". 

Last year I took up working out the anatomy and development of a 
common species, in collaboration with a research student of this depart­
~ent, who in view of the economic importance of the question, was 
awarded last year a Research Scholarship tenable for one year by the 
Goyernment of Bengal A preliminary report of our work was published 
in thc Abstracts of the Agricultural Section of the Indiall Seienee 
Congress held in 1933. . 

The investigation of the anatomical and embryological details of the 
species alone will keep us occupied at least fa. two years. In course of 
rearing the insects in our laboratory for a number of generations. w, 
have felt, however, the importance of extending the observations On 
other 8!:pects of the problem such as, effect of temperature, moisture 
and food on the life-cycle, crossing . between so-called different species, 
and thE' study of the life-history of insect-parasite of the pest, both for 
the purpose of- cOl"l'elation of facts and adoption of successful control 
measure~. The investigation along the above lines, however, will require 
the employment of additional research scholars for a period of two ),ears, 
and we expect definite results at the end of this period. 

The Imperial Council of .Agricultural Research is app:ooached, 
therefor~, fo]'! awanling a research stipend to a scholar of this department 
to work under my ~uidance on the Bruchidlll bPetles. . Permis'lion may 
easily Le had from the University for the use of laboratory irurtruments 
and r('agents for this investigation. To facilitate the investiO'lltion., the 
Council may be pleased to sanction a grant-in-aid for the p~ch8.'Je or 
special 8~paratus and r~gents not available in this. laboratory. 
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The scheme, set forth here will involve expenditure on the part of 
the Council as follows :-

Us. 
tltipend for one Research Assistant for two years at 

Hs. 150 a month' :$,600 
Apparatus, Reagents, etc. . . . . 1,000 
~'ravelling allowance: for fiel~ study and collection 200 
Contingencies 200 

Total 5,000 

~'he investigation will run on the following lines :-
(1) 

(2) 
(3) 
(4) 
(5) 
(6) 

Internal anatomy of the adult Bruchidm beetles, particularly of 
the .digestive and reproductive systems. 

Detailed anatomy of the lar.va.-, 
Boring and feeding mechanism 6tthe larva. 

l- ',,-Development and metamorphosis~ ~: 

Effect of tempera~ure and moisture, and food on the life-cycle. 
Duration 'of life-cycle in different seasons and ratc of multi-

plication. 
(7) 
(8) 
(9) 

Determination of species affecting leguminosm crops in India. 
Crossing of different species. 

(10) 
(11) 
(12) 

Habit and behaviour under different conditions of life. 
Estimation of damage done by a pair. 
Life-history of the insect-parasite of the pest. 
Trial of simple oontrol measures. / 

Thc subject matter is, of course, in continuation of that in progress. 
I lOay mention here that if this proposal finds acceptance, the results 
are likely to be of great agricuUural importance and will form a real 
contribution to our knowledge, 'of Economic Entomology. 

Apparatus. 
Rs; 

Constant temperature and humidity insect iricubatol" 
(Catalogue Sec. No. XXI, Baird & Tatlock) 95()J 

Breeding cages 25 
. Hair hygrometer 2S 

Contingencies. 

(1) Out-fit for collecting inseets, Store box, Fine Ento­
mological silver pins, Thermometers, Muslin nets, 
Glass jars, etc. 

(2) Chlorodioxyde-Essig Saur (for softening Chitin), 
Clove oil, Ceder Wood oil, Ether, Celloidin, Slides 
and Cover slips, Stains and other special reagents 

(3) Material (pulse, grains, etc.) 
(4) Extras 

1,000 

R. 

20() 
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.ANNEXURE IV. 

LETTEB FROM MR. D. D. MUKHERJEE, M.Sc., LECTUREB IN ZOOLOGY, UNI­
VERSITY COLLEGE OF, SCIENCE AND TECHNOLOGY, CALCUTl'A, TO TRB 
DmECTOR OJ' AGRICULTURE, BENGAL, DATED THE 5TH MAy 1934. 

I aD1 much thankful to you for your letter No. 15757A/5A/21/34, advising 
me to quote the literature on the Pulse Beetles (BruchidQJ). The list of lit&­
rature is enclosed. Some of the journals cited in the list are not available in 
the Calcutta libraries. I believe a complete bibliographical list on the subject 
was not wanted. 

A brief review of a few important papers gives a glimpse of the work done' 
and that remains to be done. 

.' . . . 
Razzuti's paper (1917, No. 41 in the list) which deals_ with th, general 

morphology, biology, and life hiStory of the Bruchid Beetle, Acanthoscelide. 
was inadequate, as later researches showed. Kunhi KanDM (1919, No. 26-
b, in the list) gives a general account of the Indian species. In 1923 (No. 33 
he discusses the function of the prothoracic plate of the larva. Therefore, 
such questions as the cause of the variability of the duration of the life cycle, 
internal anatomy, etc" were left out of consideration. The author differed 
in certain points from Chittenden, Lefroy and Fletcher. Brauer (1925, 
No. 34) confined his attention only to early embryonic development. The 
intricacy of embryolog'cal problem CM be realised by a reference to Eastham'. 
paper on the formation of germ layers in insects (1930, No. 49). Daviault 
(1928, No. 42) touched the post embryonic development, and dwelt on the 
external morphology of these beetles as well. But he did not go into the 
anatomical or histological details. Breitenbecher's paper (1926, No. 38) 
is suggestive of the work that can still be done on the crossing, and tracing of 
life cycle. 

The study of development of the Indian species from egg to adult by serial 
sectioning of all the stages, had not been attempted before. Neither have I 
come across with a complete account of the minute anatomy of either the 
adult, or the larva that causes damage to stored pulses. Previous authors 
also did not pay sufficient attention to the structural details of the reproductive 
organ :as the criterion for ~the determination of the limit of the variability of 
specific characters. 

The investigation' of the life history and biology of our local specimens 
of'Bfuc~die, will be carri~ on lines followed by Larson (1924, No. 33) and 
others; and tliet-e will be' least chance of overlapping of works 80 far anatomical 
ana' -embryological details are, coIlce:rned as these are lacking in previous 
rec~rp.s. 

I can assure you that the scope of investigation suggested will be different 
from that lIDdertaken by previous workers in India, and is likely to bridge 
over the gap in our knowledge of these pests. 

1: As no effective remedial measures can be indicated unless all aspects of 
life of these insects are known,my idea is to bring together aD po88ible data. 
In view of the wide scope of the subject, it is hazarduoua to say at this stage 
that resultS to be obtained on completion of the investigation, will neither 
corroborate nor contradict previous authors' observations. 
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(Sd.) D. D. MUKHERJI. 

ANNEXURE V. 

8rkme Jor investigating tk Biology, .Anatomy and ~ oj pulse bedlu 
(Brucliidae), with special reference w finding out remdial mealUru againd 
these pests by D. D. Mukhefji. 

The proposed lines of investigation are not all necessary for the trial of 
remedial measures against Brnchids damaging stored pulses. A great c!eal of 
what is proposed has already been done as far as their nsefulnesa towards trial 
of control measures goes. 

The protection of stored pulses from insects has received a great deal of 
attention and at present the need is for more direct experiments regarding 
methods for keeping the stored pulses safe from infection. 
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The investigation of insect pests of 8tored grains is one of the 8ubjects 
engaging the attention of the Imperial Entomologist a8 may be 8een from the 
annual report8 of the Pusa Entomological Section. 

Available information goes to 8how that for devising protective measures 
for 8aving 8tored grains from infection by pests a general knowledge of the 
habits of the injurious insects is quite sufficient and the urgent need is for im­
proving the methods of storage. 

P. C.ISAAC, 
The 15th .August 1934. Oifg. Imperial E'IIlomolo:Jist. 
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APPENDIX XXIV. 
NoTE, DATED TIl. 18TH AUGUST, 1934, ON SlJBJECT No. 63, AooPTIOS Of 

.)(EASURES TO PREVENT Tall: 1"UBTBl!:B SP&lIAD 01' S~ J OSlI: SCALZ, • 
SERIOUS FRUIT PEST IN hmu. . 
At its meeting held in August 1933, the Bub-committee which con-

sidered the North-West Frontier Province Entomological Surv~y Scheme 
emphasised the urgency of taking all possible measures to prevent the 
further spread of San Jose Scale, vide pages 282-283 of the printed pro­
ceedings of: th~ Board's meeting. The report of the Committee "'all 
ado~ted by the Board (Pages 35·36 of the proc~dingB). The attention 
of all Local Governments and the Baluchistan Administration WIUI drawD 
to the serious character of this pest and to the need for the introduction 
of suitable quarantine arrangements to prevent its further spread 
(Annexure I). The replies which have been received from Local Gov­
ernments and Administrations will be found in Annexure II. 

2. It will be seen that the Governments of Bombay, Bengal, Burma, 
Bihar and Orissa and· Assam state that. the pest iK not known to exist 
in their Provinces. The Government of Madras 'would prefer an amend­
ment of the Destructive Insects and Pests Act, 1934, to provincial lcgi&­
lation. The pest is not known to· exist in the United Provinces and the 
possibility of introducing legislation to prevent imports from the affected 
areas to the hill areas of the United Provinces is lx-ing considered by the 
I.lIcal Government. 'fhe Punjab Government are considcring the in· 
troduction of legislation with a view to prohibit its export of plants 
from areas already known to be affected. In the Central Provinccs the 
entomologist is making investigations to trace the insect in the plateau 
and hill districts of the Province Ilnd any action required to prevent the 
spread of the infection from any local sources will be taken by the Local 
Government on the report of the Entomologist. There are places iu 
Baluchistan where San Jose Scale has made its appearance and that Ad­
ministration would desire as far as possible, to conform generally to BUcb 
measures as may be found practicable in the North·West Frontier Pro­
vince. 

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

ANNEXURE I. 
LETTER FROM THE SECRETARY, IMPERIAL COUNCIL 01' AORIn'LTVRAL RJIJ­

SEARCH, TO ALL LoCAL GOVERNMENTS AND TH1!l SFCBETARY- TO THE AoEN'l' 
TO THE GOVERNOR-GENERAL, BALUCHISTAN, No. F .• 114133.A., DATED TnE 
24TH JANUARY 1934. 

I am directed to address the Government of Madras, etc.lyou regard 
ing the adoption of measures to prevent the further spread of San Jose 
Scale (Aspidiotus Perniciosus), a serious fruit pest in India. 

2. On the occasion of the meeting of the Advisory Board of the Council 
held at Simla in August 1933 an application from the Oovt'rnment of the 
~orth·West Frontier Province for a grant for an entomological survey 
scheme in that province was considered by a special Sub-Committee com· 
posed as follows :--

1. Mr. B. C. Burt, ~ricultural Expl'rt Ilnd then alRo officiatinr 
Vice· Chairman, Imperial Council of Agricultural Research. 
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2. :Mr. Afzal Husain, Principal, Agricultural College, Lyallpur and 
Entomologist, Punjab. 

a. l\Ir. P. V. Isaac, officiating Imperial Entomologist, Pusa. 

4. }1r. P. B. Richards, Entomologist, United Provinces. 

5. Nawabzada Sadatullah Khan, Agricultural Officer, North-West 
Frontier Province. 

In the course of its deliberations the committee was impressed by the 
extent to which the dreaded San Jose Scale (Aspidiotus ~erniciosus), a 
most serious pest of fruit, trees in other countries, had already become 
established in India. In the report, a copy of which is attached (Pages 
282-283 of the printed proceedings of the Advisory Board, August 1933) 
the committee emphasised the urgency of taking all possible measures to 
control and confine the local attacks, thus preventing the further spread 
of this pest. It was considered necessary, in the interests hoth of the 
non-affected areas in the invaded provinces and of other fruit-growing 
ureas in India, to check its spread by prohibiting export from attached 
areas and by other means. The committee recommended that all known 
infected areas "hould immediately be put into strict quarantine. 

3. The report was adopted by the Aavisory Board and in the course 
of the discussion it was pointed out that it was essential in the interests 
of the rest of India that the traffi~ in infected. plants should' be put a 
stop to immediately. For the protecti()n of orchards in the rest of India 
and those parts of the Punjab which had not yet -been affected, it was 
considered necessary that internal quarantine regulations should be made 
restricting the export of plants from the aff'ected areas. It was also 
stated that until such time as it was known whether particular orchards 
were or were not affected, the export of plants from all suspected areas 
should be stopped. 

4. I am accordingly to invite the attention of the Government of 
Madras, etc.lyou, to the serious character of this pe~tand to the need 
for the introduction of suitable quarantine arrangements to prev~nt its 
further spread. I am to request that any action, which the Government 
of Madras, etc.lthe Lqcal Administration may decide to take in this 
comH'ction may, if there is no objection, kindly be communicated to this 
Department for information. 

5. In this connectIOn I am also to enclose for the information of 
the Lo('al GovernmentlLocal Administration a copy (with 2 spare copies) 
of the Plant and Crop Protection Regulation No. ] of 1930 (not printed) 
l'rolllulf,\'ated by the Government of His Highness the Maharaja of Jammu 
and Kashmir and a notification issued under the Regulation declaring 
inte" alia San Jose Scale to be an insect pest. 

ANNEXURE II. 

I 
LETTER FROM THE OFFICIATING SECRETARY TO GOVERNMENT, EDUCATION 

AND DEVELOPMENT DEPARTME..VT. GOVERNMENT OF BIHAR AND ORISSA, 
~o. 558-D., DATED THE 23&0 FEBRUARY 1934. 

With reference to vour letter No. F.-1l4133-A .• dated the 24th January 
1934 (Annexure I), I am directed by the Government of Bihar and 
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Orissa (Ministry of Education) to say that San Jose Scale is a very 
serious pest of fruit ,trees, but fortunately at present it is non-existent in 
Bihar and Orissa. As strict quarantine measures are necessary against 
importation of stock from infected areas in other parts of India, I am to 
request that if there be no objection, the local Government may be fur­
nished with a list of such areas to enable theItl to consider the necessity 
for introducing quarantine regulations. 

II 

LE'M'ER FROM SECRETARY TO THE GOVERNMENT OF ASSAM, TRANSFERRED 
DEPARTMENTS, No. 711-E., DATED SHILLONG, THE 22ND lIlARcH 1934. 

I am directed to acknowledge the receipt of your letter No. F .. 114133.A., 
dated the 24th January 1934 (Annexure I), on tbo subject of adoption 
of measures to prevent the further spread of San Jose Scale (AspidiotUi 
Perniciosus), a serious fruit pest. in India. 

in reply I am to say that this Government propose to take no action 
in this !lonnection, as this province is not yet affe9ted by this pest. 

III 
LETTER FROM REVENUE SECRETARY TO GOVERNMENT, CENTILAL PBOVINCES, 

No. 4571141.XIV, DATED NAGPUR, THE 12TH ApRIL 1934. 
With reference to your letter No. F .• 114133.A., dated the 24th January 

1934 (Annexure I), I am directed by the Government of the Central Pro­
vinces (Ministry of Agriculture) to say that so far no reports of the 
prevalence of San Jose Scale in these provinces have been received. The 
local Entomologist will, however, make investigation to trace the insect 
in the plateau and hill districts of this province where it is likely to find 
a congenial soil. The question of taking any measures for dealing with 
tile spread of the infection from any local sources can be taken up only 
after these investagations are completed. In the meanwhile the local 
Government considers that the import into this province of infected 
nursery stock scions, or fruits from the infected North Western areas 

_ should be checked by tbe adoption of the measures suggested by the local 
Entomologist in the last paragraph of his note a copy of which is here· 
with enclosed. 

2. In the opinion of the local Government the most effective way of 
dealing with the evil would be to prohibit the export of nul'S('ry stocks, 
scions and fruits from infected areas without an authenticated certificate 
of fumigation issued by tbe local authorities of the infected provinces. 
Some system or organisation for checking sucb imports into tbe horticul­
tural areas of this province may also be necessary and in order to ensure 
it. the' Director of Agriculture has been asked to make detailed proposals 
regarding this after tbe investigation of the Entomologist. 

Note on San Jose Scale (Aspidiotus Perniciosus) by the Entomologist to 
Government, Oentral Provinces. 

. San Jose Scale (Aspidiotus Perniciosus) is one of those insects in 
. which I am specially interested. It was to investigate this insect in the 
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Kashmir valley, in 1923, that I' was 'placed ou a special deputation along 
with Mr. Bainbridge Fletcher, the late Imperial Entomologist. Conse­
quently I happen to know a good deal about this dreaded insect, and am 
fully alive to the immense amount of damage which this small tiny insect 
is capable of causing to fruit trees. 

This insect thrives best in hill stations and attacks most of the fruit 
trees grown there, e.g., Apple, Pear, Peach, Plum, Cherry, Quince, etc. 
It is very doubtful that the insect will be able to establish itself anywhere 
in the plains of the Central Provinces, where during April-May the 
tt'mpell"ature goes up to anything like 118°F. or more. But places like 

'Chhindwara, Pachmarhi, and Chikalda will have to be carefully guarded. 
The insect is found on aU parts of the affected trees, on the trunk, 

bl"lIllchrs, shoots, leaves and fruits. On badly infested trees it s')metimes 
completely covers the bark and appears of greyish colour to the naked eye, 
and imparts a greasy feeling to the bark. When present on fruits it 
causes a little discolouration--a reddish mark around the scale. The 
males of this species are winged, the females never develop wings and re­
mllin &ttlltht'd' to the food plant till they die. The young are born uIiv(!i 
under the scale of the female and crawl about for a few hours, and on 
fimling n suitable place for fecding they insert their beak into the bark 
or skin lind feed on the liquid they obtain from the plant or fruit by 
sucking. They secrete a waxy material which covers their body, aud this 
:waxy covering is called the' Scale '. 

It will be spen from the above that it is only during the few hours of 
larval activity that the insect can spread either on the same tree or from 
trt'e to tl"t'e. This migration may be active or passive ; active "hen the 
larvae 'ftllk about and get to the different limbs of the same tree or to 
other trees when their branches interlace with the affected one ; passive, 
wht'n thc young larvae are carried to other trees on the feet of other birds, 
or body of otht'r insects or possibly by wind. But its sprcad h(l\n one 
town to al10ther town, from one province to another provinct', from one 
country to another country is mainly due to. the importation of infested 
nursery stock or scions. Attacked fruits may also be rt'sponsible to a 
certain extent, only under certain conditions. For instance, I have seen 
on several occasions Amari variety of Kashmir apples and KuHu apples 
infested with this scale oft\>red for sale in the local market ; still this }lest 
is not known to exist in or about Nagpur-The reason is simple; thuse 
who take' the fruit without peeling kill the insects in their stomach, and 
those who peel them thro\v the peels in the dust bin or allow them to lie 
about whe;re they get dried and the insects on them, failing to get sap, 
die of starvation. If from some peels active larvae happen to emerge 
thy fnil to find a suitable food-plant to thrive on, but should any succeeJ 
thf'se are sure to be killed when hot winds blow during April-May. The 
('ase will be different in a place like Pachmarhi, Chhindwara or Chikalda 
where suitahle trees for the insect exist and hot winds do not blow. If 
Kashmir and Kullu apples are imported into these places also. and a party 
of friends arr8IUre to have a picnic in a fruit garden, and throw apple 
peel!! bearing this dreaded scale insect in close proximity to any of the 
fruit trees whieh serve it 8S a food-plant. and .further the peels unfortu­
nately bear a few female sealt's from whieh the young larvae are just 
crawling out. there is a possibility--a remot'l' one of course.-of the pest 
gt"ttillg ('stablished there. Since this pest has not so far been reported 
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from these hill stations, it must be due to lack of this peculiar combina­
tion of circumstances detailed above, or it may be that infested 
fruits have not so far found their way up there. But importing nursery 
stock or scions from infested gardens, is the most direct method of in· 
tl"l,chwing the pest into localities which are so far free from it. 

The pest is definitely known to exist in the Kashmir valley, KuUu 
valley (Punjab), Kotgarh near Simla Hills, and the N.-W. F. Province. 
I am !lot sure if its existence in the gardens of KumaoD IJ illd (U. P.), 
but I should not be surprised to find it there also. 

The cheapest and the most etiective method to kill this pest OD 
nursery stock, scions and fruits is fumigation with Hydrocyanic Acid' 
Gas which can be done ,at the exporting or importing station. In the 
Central Provinces, I can do it at Nagpur, provided all consignments are 
received here in the first instance. These will be unpacked, fumigated, 
re-packed and forwarded to their respective destinations. This will, of 
course, mean some extra expense to the importers as they will have to 
pay extra freight, etc. For, instance a man ordering apple stock from 
Kashmir for Pachmarhi shall have to pay Railway freight from Itand 
to Nagpur and back, plus repacking charges. The only other way is to 
build fumigating chambers at each of the three hill stations and engage 
necessary stati there. This will be very expensive to Government. In my 
opinion, therefore. it shoul.d. be made obligatory on the exporters to 
fumigate the consignments before despatch. It will be to their interest, 
as people desirous of obtaining fruits or fruit stock from these infected 
places will aways place orders with them, knowing that they t!aD get stock 
or fruit absolutely free from insects. 

My suggestions in the matter have been made clear in the above para-
graphs, and I summarise them now below :- ' 

(i) the Government of India may be requested to notify as early 
as possible the names of localities which at present are known 
to be definitely infected, 

un No nursery stock or scion should be obtained from these 10('8-

lities unless the slime has been fumigated there with HCN. 
gas before despatch. ' 

(iii) 4.n omrer of the Agricultural Department)f the province 
(preferably an Entomologist) in which the infectctl nursery 
is situated should certify that the fumigation has been !;atis­
factorily carried out, and his certificate should !lc(;ompany 
th c(Jw;i/?,nment. 

(iv) Till the Goyernment of India announces bY" a noWi(,ll.tir.o th~ 
namc'", ot infected areas, no nursery stock or SCifill be (,I,1aio­
ed fr',m Kashmir valley, Kullu valley, Kotgarh and N.-W. F. 
Province for any garden situated within the limits of the 
Centn,l Provinces. 

(1') Fruits like apples, pears, plums, peaches, quinces, and cherries 
(the I::"t named fruit is too delicate to travel long dil'tanc*,s) 
may not be imported directly or indirectly· into Pachmarhi, . 

• (NOTE.-Indireet mode of importing will be importing first. ia Sagpur or 
any station !n the plains and ... thence forwarding to any of thEel' hill sLatiund 
ruentioned :'Ibo,"e.) 
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Chhindwara and Chikalda from places mentioHillj in' the last 
paragraph, unless the fruit packages are fumigated by the 
exporters before despa.tch. 

IV 

G. R. DUTT, 

EntoYtln[ogilJt, C. P. 

LETTER FROM SEORETARY TO THE HONOURABLE THE AGENT 'ro TIlE GOVERN­
OR-GENF,RAL AND CHIEJ' COMMISSIONER IN BALUCHISTAN, No. 15151H.·, 
I>ATED QUETTA, THE 17TH APRIL 1934. 

Your letter No. F. 114133-A., dated the 24th January 1984 (Annexure 
I) hall been the subject of careful attention. Baluchistan, as you are 
aware, is an area in which fruit growing is likely to be of great and in­
creasing future importance. It is also the route by which a very large traffic 
in fruit passes from Afghanistan (Kandahar) to India. There are places 
in Balnchistan in which the San Jos Scale has made its appearance. The 
pest is also probably established in the Kandahar area. In this' and in 
other matter.!! the position in BaluchiStan is closely analogous to the position 
in the North-West Frontier Province. The main difference is that, whil6 
the area of Baluchistan is greater than that of the North-West Prontier Pro­
vince, its population and financial resources are much less. While there­
forc the Baluchistan Administration would desire' so far as possible to 
COnf01'l1l generally to. such measures a$ may be found practicabll' in the 
~(ll'th-West Frontier Province, it is obviously difficult for BalllClhistan to 
go further than the North-West Frontier Province. The Baluchistan 
Administration would therefore be much interested to bp. informed what 
steps Rre being taken in the North-West Frontier Provincll, and, in parti­
.mlltl', whether the entomological survey contemplated for the North-West 
F'rontiel' Province iil being sanctioned. It seems probabla that the activi­
ties of a flurve1 established for the North-West Frontier Province might 
without UllY considerable difficulty or expense be extended to B:Illlchistan. 

A copy of this letter is being sent to the Director of Agriculture and 
Allied Departments, North-West Fr,ontier Province, Peshawar. 

V 

LETTER FROM SECRETARY TO GOVERNMENT, UNITED PROVINCES, No. 466, 
DATED ALLAHABAD, THE 28TH APRIL 1934. 

In reply to your letter No. F. 114133-A., dated January 24, 1934. 
(Annexure I), I am directed to say that enquiries show that the San Jose 
pest is n'ot at present found in the Vnited Provinces, and hence there is 
no qnestion of prohibiting exports from any part of the United Provinces. 

2. It is realised however that there is a serious danger of this pest 
entering the United Provinclls and from the area to thll north-west of thc 
proyince. and it is neMssary for that area to take steps to prevent exports 
from there to the hill areas of the United Provinces. The possibility of 
introducing legislation to prevent imports from the affected areas to tlh~ 
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hill areas of the United Provinces is being considered and iu til" mCllntime 
the attention of the Qwners of orchards in the hill area" of the United 
Provinces is being drawn to the advisability of refusing by voluntary agree­
ruent to import garden and nursery stock from the Punjab, North· W E'St 
F'rontier Provinces and adjoining States. 

3. 'l'his Government may kindly be informed in due course as to 
what portion of that area is infested and what action has been taken for 
prohibiting exports from those areas to the United Provinces. 

VI 
LETTER FROM DEPUTY SECRETARY TO GOVERNMENT, PUNJU, D)l;VELOPMENT 

DEPAtlTMENT, No. 13ss-D., DATED LAHORE, THE 5TH MAy 1934. 

In reply to your letter No. F. 114133-A., dated 24th .January 1934 
(Annexure I), I am directed by the Punjab Government (Ministry of 

Agriculture) to forward, herewith. for information, a copy of letter No. 
3260, duted 27th February 1934, from the Director of Agriculture,l'lmjab. 

2. 'fhe ministry is considering the introduction of legislation with a 
view to prohibit the export of plants from areas already known to be -
infected. 

Cory OF A LETTER FROM THE DIRECTOR or AGRICULTUllJ!l, PUNJAB, TO THB 
DEPUTY SECRETARY TO GOVERNMENT, PUNJU, DEVELOPMENT DEPART­
.MENT, No. 3260, DATED THE 27TH FEBRUARY 1934. 

SUBJECT :-Adoption of measures to prevent the further spread of 8a1l 
Jose Soole (Aspidiotus Perniciosus), a seriorullruif pest in India. 

With reference to your endorsement No. 4s7-D., dated 17th }o'cbruary 
1934, I have the honour to state that the necessity for imposing restric­
tions on the movements of fruit and fruit trees from area& in the Punjab 
already known to be infested with San Jose Seale was emphasised at the 
meeting of the Advisory Board of the Imperial Council of Agricultural 
Research held in August 1933. At that meeting I gave an aceount of the 
successful measures - which the Punjab Agricultural Department had 
already taken to deal with this pest in regions where the pest had been 
discovered, and informed the Board that, in accordance with our proposal 
to take active measures to deal with this Darticular pest, Government 
~anctioned the appointment of two whole-time Agricultural Assistants, 
four ~lukaddams and four Fieldmen for work on fruit pests in 192s. In 
the meantime this staff has undertaken a. large eampaign of spraying to 
eradicate the pest anrl these measures have met with considerable sucees8, 
811 is l'videnced by the letters of appreciation received by the Department 
from fruit growers in Kuln and the Simla Hills where the pest was dis.-
covered. . 

2. The AdvisorY Board, however, did not consider that the work 
already in progress was sufficient and emphasised the necessity for in~ro­
ducing quarantine regulations against those localities w~ere the pc;;t eXIst. 
in the prnvince. It is evident that, before any quaranhne regulabons can 
bp' introduced. the first essential is to di~over the exact localities in the 
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province where this pest exists. We know that it does exist in Kulu and 
the Simla Hills, but it is only comparatively recently that we have found 
it as low down as Kalka. Whether it is present at lower heights and in the 
plains generally is still unknown. I carefully considered the capacity of 
the present statf of the Department to undertake a survey of the province 
in order to obtain the required information and in consultation with the 
Entomologist I decided that it was impossible for the Department's existing 
staff to carry out the survey within any rea'!onable period. I, therefore, 
drew up a scheme to survey the province. Tliis scheme covered a period 
of three years at a cost of Rs. 35,052. The province was to be divided into 
four sectors. The existing staff w!Jrking on San Jose Scale would do the 
survey in one sector, but for the other three additional staff was required. 
This scheme was considered by the Provincial Council of Research in 
December, 1933 and was laid before the Advisory Board of the Imperial 
Council of Agricultural R~search at its meeting in February 1934. The 
Advbory Board approved of the scheme, but reduced its durati.on from 
three to two years and its cost from Rs. 35,052 to Rs. 22,512, and has recom­
mended it for the final sanction of the GovE'rning Body. It is understood 
that the next meeting of the Governing ·Body will be held in October i934 
and, as soon as funds are allotted, the survey will be taken in hand. When 
the infested areas are known, the question of eradicating the pest within 
those areas and, if necessary of introducing quarantine regulations, until 
the pest is eradicated, will be considered. 

VII 

LE'rTER FItOM OFFICIATING SECRETARY TO THE GOVERNMENT 01" BEXGAL, 
AGRICULTURE AND INDUSTRIES DEPAR'IMENT, No. 106-T.A.I., DATED 
DARJEELING, THE 7TH ~IAY 1934. 

With reference to your letter No. F. 114133-A., dated the 24th January 
1934 (Annexure I), I am directed to say that the pest has 
not so far been observed in the n-uit-growing areas of this 
proyince. A special survey is, howeyer, being undertaken by the Entomo­
logical Assistant of the Provincial Agricultural Department for the 
purpose of ascertaining whether the areas are entirely free from infec­
tion. The local Government await the result of this survey and will take 
any action that mlly be shown to be required. 

VIII 

LETTER FROM ASSISTANT SECRETARY TO THE GOVERNMENT OF BENGAL, AGRI­
(·lTI.TUltE "XD INDUSTRIES DEPARTMENT. No. 3768, DATED THE 10TH 
AUGUST 1934. 

In continuation of this Department letter No. 106-T.A.I., dated the 
7th May 1934 (Serial No. VII), I am directed to say that 
as it has been ascertained from the special survey undertaken 
by tlle Entomological Assistant of the Provincial Agricultural 
D('partment, that the fruit-growing areas of DarjeeIing and Sikkim are 
free from the pest, it is not proposed to take any measwes for the preven-
tion of the spread of San Jose Scale in Bengal. . 
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IX 
LETTER FBOM SECRETARY, GOVERNMENT 01' BURMA, FOREST DEP.laTMENT, 

No. 74-0., DATED RANGOON, THE 7TH MAy 1934-. 
With reference' to your letter No. F. 114133-A., dated the 24th 

January 1934 (Annexure I), I am directed to forward, for information, a 
copy of letter No. 277311-E-1, dated the 28th April 1934, from the Direc­
tor of Agriculture, Burma, and to sal' that the Government of Burma agree 
with the opinion expressed. by the Director of Agriculture, Burma. 

COpy OF I·ETTER FROM THE DIRECTOR 011' AORICULTU'B.E, BURHA, TO THE 
SECRETARY TO THE GOVERNMENT 01' BURM.... FOREST D&PABUIJtNT 
No. 277311-E.-1, DATED THE 28TH APRu. 1934. 

SUBJECT :-Adoption of measures to prevent the further ,pread of Sa" 
, J(Jse Scale (Aspidiotus Perniciosus), a serious fruit pesf ill Il1d·ia. 

With reference to your endorsement No. 74-0., dated the 12th 
February 1934, I have the honour to state that I have consulted the 
Entomologist in the matter and discussed it with him. It would appear 
that in America where the San Jose Scale has been 'Very thoroughly 
atudied injury is confined 1;0 orchard trees such as ~each, pear, Japanese 
pluUl, apple and quince while cherry and European plum arc ICl!!J injured. 
In Japan it occurs also on persimmon, citrus, decidous trees, walnut and 
birch, and in Kashmir in addition to the above plants the recorded list 
of host pJauts include currants, berries, cydonia japonica, flowerin~ prune, 
figs and willows. The insect is accordingly an orchard pest and is not 
known to occur on ordinary field crops. None of the planta which it 
attacks are of importance in this province except probably oranges. At 
present, however, the orange growing tracts are beyond the reach of 
importations from India. The Entomologist is of the opinion, which 
I share, that measures proposed to be taken to prevent itl Ipread from 
the infested area must aim either at stopping export altogether or at 
the fumigation of plants or parts of plants before export in order to be 
effective at all. Hence I conclude that the interests of this province will 
be safeguarded by the measures adopted at the source of infection and 
that for the present local measures are not required. 

X 
LETTER FROM SECRETARY TO THE GOVERNMENT 011' MA.DR.\S, DEVELOPMENT 

DEPARTMENT, No. 510-IIII34-2, DATED THE 23BD MAY 1934. 

With reference to your letter No. F.-114133-A., dated,2lth January 
1934 (Annexure I), I am to state that parcels .of fruit are received 
almost throughout the year in Southern India both by post and by 
railway from the Punjab. The Director of Agriculture, Madras, con­
siders that there are certainly possibilities of the San Jose Scale pest 
being distributed to ·different parts of South India and that it would 
be desirable to impose restrictions on the importation of fruit, etc., from 
affected areas. It is also understood that this illSP.ct bas a world-wide 
distribution and is found in the New World, Australia, China and Japan 
and that there are possibilities of the insect being imported from 
Australia from which country c'onsignments of fruits are frequently 

. received in South India. It would be necessary' in these cases to 
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insist on a strict quarantine and a thorough examination at the ports 
of entry by competent officers to prevent the import of the pest into 
India. This can be enforced by the Government of India under the 
Destructive Insec~ and Pests Act II of 1914 and it is hoped that the 
Counc'il will bring the fact to the notice of the Government of India. 
I am, however, to point out that under paragraph 3 of the rules issued 
in Notifi('ation No. 580-240. dated 22nd June 1922 by the Government 
of India in the late Department of Revenue and Agriculture, an excep­
tion has been made in regard to fruits and vegetables intended for con­
sumption. It is necessary that such consignments should also be sub­
jected to a thorough examination; but some device other than fumiga­
tion will have to be adopted to sterilise imported fruits and vegetables 
intended for consumption. 

2. As there is a danger of the pest being imported into British India 
from overseas especially from Australia and as the precautions to be 
taken against the spread of the pest in India are of all-India im­
portance, I am to state that it would be expedient for the Government 
of India to take steps to provide against the spread of the pest. I am 
to suggest that, as the pest has already found its way into Northern 
India, the Destructive ;Insects and Pests Act II of 1914 should be 
amended so that the pest may be. dealt with under that Act and the 
movement of infected fruits, vegetables and plants from one place in 
India to another prevented. This would be a more effective method of 
combating the spread of the pest throughouf India than the attempt 
of each Province to resort to legislation on its own account. 

XI 
LETTER FROM THE ACTING SECRETARY TO THE GOVERNMENT OF BOMBAY, 

REVENT'}; DEPARTMENT, No. 1871-A.133, DATED BOMBAY CASTLE, THE 7'rH 
JUNE 1934. 

With refernce to your letter No. F.-114-33-A., dated 24th January 
1934 (Annexure I), I am directed by the Government of Bombay (Trans-
ferred Departments) to state that the' San Jose Scale' is not known 
in the PI'esidency proper. As far as can be ascertained the disease is 
not kllOWlI to be a serious pest in Sind also. In this connection, I am 
to forward for your information copies of the correspondence noted below 
and to state that the Government of Bombay are generally in agreement 
with the views expressed by the Chief Agricultural Officer in Sind. I 
am to add that they do not propose to take at present any measures for 
the introduction of quarantine arrangements :-

Memorandum from the Chief Agricultural Officer in Sind, No. S.-
45, dated 17th March ] 934. 

Letter from the Director of Agriculture, No. S.-56-A.11742, date:! 
17th May 1934., 

COpy OF MEMORANDUM FROM THE CHIEF AGRICULTURAL OFFICER IN SIND, 
No. S.-45,DATED THE 16THI17TH MARCH 1934. 

SUBJECT :-Adopti011. of measures to prevent the spread of San 
Jose Scale (Asp-Hiotus Pernirios1ls) fruit pest in India. 

The Chief Agricultural Officer in Sind presents compliments to the 
Under Secretary to the Government of Bombay, Revenue Department, 
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and, with reference to his endorsement No. 1871.A.133, dated 1st February 
1934, forwarding copies of letter from the Secret"ry, Imperial Council 
of Agricultural Research, No. F .• 1l4·33-A., dated 24th January 1934, 
and its accompaniments on the above-noted subject, haa the honour to 
lltate as under. 

As far as can be ascertained, the San Jose Scale is not known to be 
a serious pest on fruit trees in Sind but whether this pest actually exist. 
in Sind or not cannot be determined finally until a survey of the fruit· 
growing areas in Sind is carried out by a trained entomoWgist. At the 
recent meeting of the Advisory Board of the Imperial Council uf Agricul. 
tural Research, an application was considered from the Government of the 
Punjab for a grant of Rs. 35,052, spread over a period of three years, 
for a San Jose Scale survey in the Punjab. The Chief Agricultural 
Officer in Sind, in supporting the application, urged strongly that the 
work should not be confined to the Punjab but that Sind should also 
come within the scope of the survey as little, if any, additional cost 
would l.c incurred thereby. The Advisory Board approved the inc1usion 
of Sind in the survey and the Vice·President (Sir T. Vijayaraghaucharya, 
Kt.) promised to examine the scheme with the object of ex· 
tending the work to cover the fruit-growing areas in Sind as. well as 
the Punjab. In the opinion of the Chief Agricultural Officer in Sind, 
such a survey is required at an early date in Sind, to take place simul· 
taneously with similar surveys in the Punjab and the North-West 
Frontier Province, and the Government of India should be requested to 
issue the necessary orders for the prevention of exports of seedling fruit 
trees, stocks, etc., from such areas as may be found to be infected with 
the pest in these provinces unless adequate measures for stf'rililation of 
despatch from such quarantine tracts. In the meantime, areaa defi­
nitely known to be infected should be subjected to quarantine restrictions 
en exports of live fruit tree.<! to other parts of India on the linea indicated 
above. 

The findings of the special sub-committee, appointed by the Imperial 
Council of Agricultural Research to considel'! the application received 
from the Government of the North-West Frontier Province for an 
cntomological survey scheme in that province emphasise the necessity for 
an entomological and mycological section of the . local - Agricultural 
Department in Sind, in which connection, the Chief Agricultural Officer 
in Sind desires to invite the attention of Government to paragraph 29 
(CC Crop Pest Section") of the Scheme for the completion of the equip­
JIIent of the .Agricultural Research Station, Sakrand, submitted IlJlder this 
office letter No. 399 of 1933, dated 9th November 1933. 

COpy 01' THE LETTER FROM THE DIRECTOR 01' AORICL'LT1JJlE, No. S.·56-A.11742, 
DATED THE liTH l\lA.T 1934. 

SUBJECT :-Adoption of measures to p1'event the furiher ,pread 0/ Sa" 
Jose Scale (Aspidiotus Perniciosus), a ,e,;oul fruit pest in India. 

With reference to papers sent nle with Government endorsement, 
No. 1871-A.133, of February 1st, 1934. Revenue Department, I have the 
honour to remark that the San Jose Scale is not known in the Bombay 
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Prcsidl'llcy. There is. ther('fore, no need for any particular quarantinQ 
regulations with .regard to fruit plants sent out from this Presidency. 

2. The only posRible source of infection which we might have to 
watch is the import of apples into Bombay from other countries. I have 
no information whether the San Jose Scale has been oh8erved on any 
such consignments; bllt I am asking the Professor of Entomology to 
take this matt('r up and make arrangements to see some consignments 
arriving in Bombay. Should the San Jose Scale be found, I may make 
further repres('ntations to Government regarding measures which it may 
be nec('ssary to take. Should any· Government assistance be required in 
order to gain Rccess to apple shipments arriving in Bombay, I shall make 
the necessary requisitions. 

L1921CAR 
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SUP}>LEMENTABY NOTJI, DATED TmI 31sT AUGUST 193~ ON SUBJECT No. 63, 
ADOPTION 01' HEAsURES TO PREVENT TmI I'UBTBEB s'PB&&D 01' SI.l( 
JoSE SCA.LE, A SERIOUS FRUlT PEST IN INDIA. 

In continuation of the Note, dated the 18th August 193~, already 
circulated on the subject mentioned above, & copy of & letter (and en­
closure) from the Government of the Central Provinces, No. 972i826-XIV. 
dated the 23rd August 1934, is attached for the consideration of the 
AdvhlOrY Board. 

COpy Ol' LETTER FROM THE REvENUE SECRETARY TO GOVERNMIINT. CJCNTBAL 
PROVINCES, TO TBl!I SECRETARY, IMPEBlA.L COUNCn. 01' AORICULTURAL 
RESEA.RCH, No. 972J826-XIV, DATED TBl!I 23m AUGUST 1934. 

SUBJECT :-Adoptwft of measures fo pre"e"" fAe fwrfAer .pread 01 Saft 
JOSIJ Scale (A.~pidiotus Per1liciosus), a serious [Nil pest ill India. 

In continuation of this department's letter No. 457J1811XIV, dated 
the 12th April 1934, on the subject noted above, I am directed by the 
GovernDlent of the Central Provinces (Ministry of Agriculture) to for-­
ward herewith, for the infofmation of the Research Council, a copy of 
a memorandum No. 3471, dated the 14th August 1934, from tho Director 
of Agriculture, Central Provinces, and to 88y that the local Government 
concurs in the view expressed by the Director therein. 

COpy OF MEMOBA.NDUM FROM THE DIRECTOR 01' AORICULTURE, C. P., TO 
THE REVENUE SECRETARY TO GOVERNMENT, CENTRAL PROVINCES. 
NAGPUR, No. 3471, DATED THE 14TH AUGUST 1934. 

Be/erence :-Correspondence resting with this office memo. No. 2668, 
elated the 4th July 1934, regarding San Jose Scale on fruit trees. 

It will be difficult to check the import into the Plateau Districts of 
fruits like apples, pears, etc., which carry the San Jose Scale, unless the 
Railway Company co-operates by giving some authorized person intima­
tion when a consignment of fruit arrives. This would necessarily 
entail delay in delivery until inspection was made, which might amount 
to Reveral days, especially if the examiner were away from Hcadquarters. 
Each Hailway Station in the area would have to report and it would 
be impo~sible for the examinf'r to visit small stations away from his 
Headquarters except at considerable expense to Government. l'rohibition 
of import by road from within the Province would be impossible. For 
tllese reasons I consider that action should be taken trom tho! other end. 
Railway companies should be compelled by law to refuse aec«'ptance of 
consignments coming from notified infected areas unless accompanied by 
8 license or certificate of freedom from the pest. A license 
of import is required in the case of cotton enterin~ an are& 
protccted under the Cotton Transport Act and there is no reason why 
• restriction of similar nature should not be applied in the ease under 
discussion. The number of Railway stations in' the Punjab, etc., from 
which fruit is despatched is so few that the system suggested cannot fail 
to achieve the object in view. 
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APPENDIX XXV. 

Repor' 0/ the Sub·Oommittee appointed 10 consider Rice Research Scheme&. 

PRESENT: 

Diwan Bahadur Sir T. Vijayaraghavacharya (Ohairman). 

Professor S. P. Agharkar. 

Dr. W. Burns. 
Mr. B. C. Burt. 

Mr. M. Carbery. 
Professor R. H. Dastur. 

Dr. J. C. Ghosh. 
Dr. V. N. Likhite. 
Mr. A. M. Livingstone. 
Mr. A. McKerral. 
Professor P. K. Parija. 
Mr. S. V. Ramamurthy. 
Mr. P. B. Richards. 

Mr. J. R. Ritchie. 
!lIr. D. R. Sethi. 

Dr.. F. J. F. Shaw. 
Mr. M. Vaidyanathan. 
Rao Bahadur B. Vishwanath. 

The Sub-Committee met on the afternoon of September 3rd, 1934. 
1. Consideration of the Progress RE'ports on the Rice Research Schemes 

in Madras, the United Provinces and Central Provinces (Subject No. 23 
of the Agenda), was postponed until the next meeting of the Advisory 
BOllrd 81; the reports had not been received from the press. 

2. Application from the Government Of Bengal for a grant 01 
R.~. 43,153 spread over three years lor a Scheme of research 'U:ork on the 
P1ry,~ology of the rice plant by Dr. S. p, Agharkar of the aalc'Utt~ 
U'i1il1f'I'sify. (Subject No. 24 of the Agenda) (Appendix XXVI).-The 
8uh·Committee, after the revised scheme had been fully explained by 
Prof. Agbarkllr, decided, in the first place, that the second part of the 
prop'>sed investigation ' Studies on the inter-relation of factors controlling 
the growth and development of different varieties of rice' should not be 
uudl'rtaken at present (this decision was unanimous). The que..<ltion 
whetllf~r Part I only of the scheme should be undertaken was then con­
sidered in detail. By a majority, the Sub-Committee decided that the 
proposed investigation on the' Water Relations of the Rice Plant' should 
1101 be banctioned. It was pointPd out that a considerable amount of 
informlltion on this subject was available at the various rice research 
stations and that if further: work were needed, direct field experiments 
would yield results more quickly than the proposed research, the results 
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()f which would be very difficult to interpret. The minority considered 
that any more information on the water requirements of the Rice Plant 
.. ollld be valuabIe and that the Scheme should be &anctioned. . . 

3. Scheme from the G01Je~nl 0/ Madras for 4* 'n1J&Ii~io" """0 
'he quality of nee. (Subject No. 28 of the Agenda). (Appendix XXVII). 
-Tbe Agricultural Expert reported that certain details which were 
lacking when the proposal was last considered, had now been furnished. 
The scheme involved no additional grant but merely the transfer of an 
Assistant from the Rice Research Farm to Bangalore; Th~ _proposal 
fitted ill with the corresponding scheme at the Indian lnstitutf' of 
Science to which funds had now been allotted. The Sub Committee 
recommends that the scheme be sanctioned. 1t desires to dra .... attention 
tAl the importance of more information on the relation between chemical 
composition and the ' commercial' quality of rice. 

4. Progt'ess report/or the year 1933-34 on th, schemf! of research 
'Work on rice physiology by Dr. R. H. Dastur, Royal Institute 0/ Science, 
Bombay. (Subject No. 29 of the Agenda). (Appendix XXVIII).­
ProfellSor Dastur, having explained the work in progress and answered 
questions, the report was approved. The Sub-Committee desires to draw 
attenti('n to the fact that a practical result, 1Jiz., the superiority of a 
mixture of Ammonium sulphate and Sodium nitrate to either constituent 
as a fertiliser for rice on some soils, has emerged from a purely physiolo­
gical investigation, It is suggested that agricultural deparlnient8 may 
find it worth while to test this conclusion over & wider range of condi­
tions. Some detailed suggestions regarding the presentation of data in 
future reports (notably the sizes of individual plota) were accepted by 
Professor Dastur. 

5. Application from the G01Jernment 0/ Bengal for a grant 0/ 
Rs. 21,600 spread O1Jer {we year, for G Bcheme of rueuch on Ihe biD­
chem.icfl,l and physico-chemical properties 0/ rice a.I tAe Bio-Chemical 
laboratorY 0/ the Dacca University. (Subject No. 30 of the Agenda). 
(Appendix XXIX).-This scheme was postponed at the last meeting of, 
the Coinmittee in order to obtain particulars of wonk in progress and th~ 
opinil\D. of General Sir Robert McCarrisou, I.M.S., on the proposals.; 
After a very full discussion of the Scheme the Sub-Committee agreed ~ 

(i) that the proposals for nutrition experiments involving the use 
of animals which were to have been carried out Ilt the 
Calcutta School of Tropical :Medicine should be dropped : 

(ii) that the work on the physico-chemical propertiea of rice 
should be undertaken-special attention being paid to the 
relation between physical characters, chemical composition 
and quality; and 

(iii) that the proposed work On the Enzyme hydrolysis of rice 
should be undertaken. The question whether one Research. 
Assistant would be sufficient, was considered. In view of 
the large amoUnt of material which the Bengal Agricultural 
Department can provide, it was considered that two assist­
ants would be needed • 

. .Ali laboratory expenses in connection with this scheme Are being 
met by the l'ecca University, the Council's grant being' 
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Bought for research &SSi.st.ants only. The Sub ·Oommittee 
recqmmends that the grant of :Rs. 21,600 spread over 5 year~ 
be ,sanctioned. '. 

6. Scheme from the Government of BihaR' and Orissa for researclr. 
P" the quality of rice. (Subject No. 31 of the Agenda). (Appendix 
XXX) . ....:..The Sub-Committee consi~l"S that items 1 (c) and 1 (d) in 
the proposed programme of work on this scheme should be omitted, at 
lea'lt until some results have been obtained from the corresponding Dacca 
'Scheme (Appendix XXIX). The staff propoSed would also be inade­
qUllte if these items were included. The non-recurring grant can, in 
consequence, be reduced by Rs. 750. The Sub-Committee recommends '8 
grunt of Rs. 7,740 spread over three years. . 

7. Application from the Government of the Central Provinces for (I 

grant of Rs. 10,088 spread over four years for reseaR'ch work on Us 
I gangai ' pest of rice-Entomological work under the scheme 0/ rice researclr. 
already sanctioned by the Council for the Central Provinces. (Subject 
No. 32 of the Agenda). (Appendix XXXI).-The Sub-Committee con­
,iders that this problem should be undeJ.7l;aken by the Entomological Section 
pf the Imperial Institute of Agricultural Research especially as one officer 
pi the section is a specialist in Diptera. The Sub-Committee suggests 
that the Director of the Imperial Institute of Agricultural Research shoul.d 
;put before the Council a proposal for any small financial assistance 
nec~sary. It is hoped that it will be possible to consider this before 
the Advisory Board adjourns. 

B. C. BURT. 
4th August 1934. 
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APPENDIX XXVI. 

NOTE, DATED TmI 30TH JULY 1934, ON SUBJJIICT No. 24, APPLIunoN noll 
'IHR GOVERNMENT OP BENGAL FOB A GRANT OP Be. 43.152 SPBJ!:.t.D OVZII 
THREE YEARS FOB A SCHEME OP RI!EZABCH WORK ON THJI PHYSIOLOCJT. 
OF THE RICE PLANT BY DB. S. P. AOHARKAB or TKB CALCU'l"l'A 
UNIVERSITY. 

At its meeting held in February 1934 the Advisory Board considered 
an application (not printed) from the Government of Bengal for a gran' 
for research work on the physiology of the rice plant by Dr. Agharkar. aud 
it was agreed that the scheme should be withdrawn for reconsideration 
in the light of the recommendations made by the rice sub-committee 
(Annexure I). The Government of Bengal were informed accordingly. 

2. Attention is now invited to the attachl'd letter from the Govern­
ment of Bengal, No. 3166, dated the 30th June 1934 (Annexure II). forwnrd­
ing a revised scheme (Enclosure to Annexure II). The revised scheme in­
volves an expenditure of Rs. 43,152 spread over a period of three yean. 

3. The Vice-Chairman to the Council considers that it will be an ad­
vantage to have the present scheme examined by the Committee of the 
Council which examined ·the original scheme and which consisted of the 
following' gentlemen :-

1. The Vice-Chairman, Imperial Council of Agricultural Research 
e Chairman). 

2. The Agricultural Expert, Imperial Council of Agricultural 
Research. 

3. The Director of Agriculture, Madras. 
4. The Director of Agriculture, Bombay. 
5. The Director of Agriculture, Bengal. 
6. The Director of Agriculture, United Provinces. 
7. The Director of Agriculture, Bihar and Orissa. 
B. The Director, Imperial Institute of Agricultural Research, 

Pusa. 
9. Professor J. C. Ghosh. 

10. Rao Bahadur B. Viswa Nath. 
11. Professor P. K. Parija, Ravenshaw Colll'ge, Cuttack. 
12. Mr. M. Vaidyanathan, Statistician, Imperial Council of Agricw.. 

tura! Research. 
13. Professor S, P. Agharkar, Calcutta University. 

Rai Sahib Malik Charan Das, Secretary, ex-officio. 
4. It may be added that the Committee is being invited to consider 

the following points especially :-
(a) Whether, and if so to what extent. items 1 ei) and 1 (i.) of 

the second part of the proposed investigation •• Studies on 
the inter-relation of factors controlling the growth and deve­
lopment of different varieties of rice" overlap the investi­
gations already in progress in connection with the under­
mentioned schemes already sanctioned by the Council : 

I. Research work on Rice Physiology by Profe890r R. H. 
Dasmr; 

II. Scheme of, research work on the nutrition of the rice 
plant by Profea;dr Ghosh (Dacca Univetsity). 
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(b) (i) How far the study of the watcr contents of thc vario~ 
parts of the plant, the distribution of dry weight in variou. 
parts of the plant and the !lhemical composition in .the 
various parts of the plant will really throw material light 
on the main problems of the investigation. 

(ii) Whether it is worth undertaking this portion of the pro­
gramme, even from a purely scientific point of view, since 
in dealing with vegetable matter of non-uniform composi­
tion, the number of analyses carried out must be sufficient 
to justify statistical handling of the data . 

.3. Certain supplementary information has been asked for from the 
Director of Agriculture, Bengal, regarding part ' B ' of the scheme which 
will be circulated, on receipt. 

6. The Committee will meet on an afternoon between the 3rd and the 
8th of September 1934 which will be fixed later to meet the convenience 
of members of the Board. Its report will be submitted to the Board in 
due course. 

ANNEXURE I. 
EXTRACT FROM THE REPORT OF THE RICE SUB-COMMITTEE, FEBRUARY 1934:. 

Applicat1'on from the Government of Bengal for a grant of Rs. 20,812 for 
a scheme of research on the physiology of the rice plant. 

Professor Agharkar explained the scheme to the Committee in detail. 
It was the opinion of the Committee that some of the work proposed has 
already been carried out either in India or in other countries whilst some 
of the other problems mentioned are now being studied in India. On the 
other hand there are a number of points connected with the physiology of 
the rice plant which require further study, e.g., the reason why the applica~ 
tion of soluble manures at certain stages of growth leads to marked in­
creases of yield and the reasons underlying the necessity for un-watering 
rice fields at a certain stage in the growth of th(' crop and the replac~ 
ment of the standing water by fresh water-a practice which is common in 
Bihar and Orissa and some other irrigated rice areas. It was agreed that 
the scheme should be withdrawn for reconsideration. 

ANNEXURE II. 
COpy OF A LETTER FROM THE SECRETARY TO THE GOVERNMENT OF BENGAL, 

TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, 
No. 3166, DATED THE 30TH JUNE 1934. 

SUBJECT :-Srheme for research work on the physiology of the t'ice planf 
by Professor S. P. Agharkar of the Calcutta University. 

I am direct('d to r('fer to your letter No. F. 49134-Agri., dated the 16th. 
April 193-t. (not print('d). on the subject mentioned above, and to for­
wa.rd herewith. in continuation of this Department letter No. 123-T.A.I .• 
da.ted the 12th May 1934 (nol;. printed), a revised scheme (enclosure),. 
approyed by the Ben!r!ll Provincial Agricultural Research Committee, for. 
inclusion in the a~enda of the meeting of the Advisory Board. to be held 
in September' 1934. I am to say that the Government of Bengal C~linistry 
of Agriculture t recommend the adoption of the scheme on .. the condhion 
that no financial liability devolves on them. . 
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A. Scheme for Jtese&rch Work on the Phyliology of \he Rice Plant. 

By Prof. 8. P. AgAarkar 01 .le Calc..tt/J U..wenily. 

IntrociuctiOD. 

Various problems regarding the cultivation ofo rice have been a 
subject of scientific investigation for many years and valuable informa­
tion is now available as a result of researches in India and other countries. 
More recently several schemes regarding these problems have been put 
into operation under the direction of the Imperial Council of Agricul­
tural Research in various parts of India. 

Of the factors more directly influencing the growth and nutrition 
of the rice plant, nitrogen has received considerable attention of both 
the earlier and present workers. The availability of nitrogen in the 
soil and its application as manure present a complicated IitUdy. At 
present the Dacca University Agricultural Research worken are study­
ing the supply of nitrogen in the soil and its relationship to the growth 
and tle.elopment of the plant. They are also studying the general food 
requirements of the rice plant. Prof. R. H. Dastur in Bombay has been 
Btudying the problems connected with the use of nitrogen fertilisera 
(Appendix I). He has also directed his attention to the stud:,.' of physiolo­
gical process (photo-synthesis, respiration, transpiration, etc.), which is 
essent.ial for the real understanding in the relationships of external condi­
tions to the ~ternal processes.. 

Manuring experiments are in progress at various research stations, 
,.g., at Berhampore (Ganjam). But the works at these stations are more 
on agricultural lines. 

In Bengal rice is cultivated in a variety of fields. Some are aeveral 
feet unner water during the growing period of the plant, others are 
sihwted at higher leon·ls where rainfall is comparath'ply 10\\ and irri­
gation a nl'Cessity, and there are many intermediate condition~ between 
Utese extremes. Work on the selection of types to suit these nried 
conditions is in progress but the physiological significan~ of th6 
adaptation of the plant to various water-conditions does not ~m to have 
received f'nough systematic investigation. Owing to the semi-aquatic 
nature of rice, water requirements demand special attention throughout 
its life-history, including the preparation of the soil for lOwing and 
transplantation. This has been very aptly illustrated by the e.~perience 
I)f the rict" research workers at Chinsura Farm during the last two yeal'L 
In 1932, the rainfall was normal both in total quantity IlDd di'itribution. 
in the previous year (1932) failed to tiller after transplanation and did 
against a normal of 10.56-in.), of which 7.28-in. was recorded on the 
24th .June 1933. The experimental fields 0 were flooded to a deptb of 
more than one foot of water in consequence at the time of the trans­
planation. Owing to continued rainfall during the rest of the aeason, 
the level of water did not fan to 0 any material extent. Under tht'8e 
abnormal' conditions, the 0 Patnai selected strains which ba4 done wpn 
in the previo1l8 year 0 (1932) failed to tiller after transplanation Ind did 
not rt'('()verfmm the initial Set ba~k. The eroD was thus ~rarticanv a 
failure. . 
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From mquirit'S made among cultivators, it was ascertained that 
nndt'f slIrh ei~umstanet'S tht'y dt'layt'd transplantation although the 
t;et'lilings beeamt' too old for the purpose. Tht'y bt>lieve that excessive 
standwg watt'r in the field at t.he time of transplanation hinders tiller­
ing lind think it bt>tter to gt't some crop by dt'laying transplantation 
tJ-./in transplant at t.he usual time and run the risk of complete crop 
f/lilnr£'. 

It hus bl't'n notil't'll thllt wlltt'r.l():,n~ing in the fid,l hindt'r.; thl' lIormru 
dewk,pment of the tillers. 

It is also the practice in some parts of Bihar and Oris..,,'1 and other 
irri:mtrd areas to dp-water the rice fields at certain stagl's of the crop 
and to rt'plaee the standing water br fresh water. Thl' chall~" of water 
Ilia." hI' llE'CeSSBry for flit, aE'ration of thl' submt'rged parts of the plant 
aud for the proper dt'wlopment of the soil miero-flora. It may also be 
th·\t tlH' .sllhstan~t'S di~,oIYt'd in thl' watl'r havt' somt' E'a\·('t. on the 
growth of tht' plant and replE'nishing thE'ir supply with frE'sh watt'r is 
USI'£u1. 'T'llt' possibility of devE'lopmt'nt of harmful orgauisms in the 
standing watE'r may as WE'll be taken into account . 

. \parl from tilE' studies of thE' nnturt' of tht' food·rl'quirl'lllf'nts of tht' 
ril'e plnnt intE'nsive work on the inter-relation of the nutrient elements 
(the rdation of one particular factor to others at varying levels of 
one anot her) in thE'ir bE'aring on other factors controlling the yield 
unllt'r dilfel'f',Jlt conditions, has not yet been taken up to the desired 
extcllt. 

It is known from expt'rit'nce with barlt'y, t.hat the numbcr of tillt'rs 
an.1 mnximum It'af arE'a are proportional to the nitrogt'u given but 
b1<'rE'ast' in nitrogE'n does not increase the rate of assimilat:'on (3) in 
comrlldidion with potassium which incrl'ases the l'fficiency of the 
ll'af. TJ!E' WE'ight of indhidua! grain is independent of the level of 
nitrn~en proridt'd the other factors (r 17 .. Kl1 O. E'tc.) are available in 
proportinna! amount and further that excess of potassium has little 
etl'l'ct on the grain-wE'i!-!ht at any level of nitrogl'u whl'rE'as!l dl>ficil'ncy 
of l'ota,-"inm ht>Iow a IE'vel proportional to the nitrogE'n grt'at\,y reduces 
tht' grain-wl'igbt (5-d). In this connl'Ction. reference may be made to 
the work of F. C. Grl'gory and his collaborators (AppendicE"il 2, 3. 4 and 
5) on l·~tton in the Sudan and at Rothamstffi E:xpl'rimt'ntal Station. 

On tIll' basis of the knowledge all'f'ady obtainl'd, studies of the 
intt'r-action of soil, water, climatic and nutrient conditio)'!'> may be 
n1l111" to l'lueidat(' factors limiting the yield of rice, so that suitable 
tl'ehniqut' couM be devE'lopl'd to grow rice under conditions of drought, 
ditl'N·('nt. dt'pths of watE'r, fl'rtile and·unfl'rtile soils, etc., with profit. 

Investigations proposed.-In view of the nl'Ct'ssity of a further 
t'hH'idation of the probll'ms of rice cultivation, as pointE'd out above, 
it is proposl'd to undl'rtake the following invt'lStigations :-

1. The watl'-1' relations of the rice plant undE'r.difrl'rent conditions to 
dl'tt'rDliJ\t' th~ f'ptiww~ w~t~r rt'(}l~i!t'm.l'pts allt~ ~ht' critical 
sta.,~s of watering. 

In (\rdE'r to determine these. it is proposed to investigate (t) the 
~.ienti6c signi6MDce of the practice of growing dift'erent "varieties of 



rice in varying depths of water in the fiel~ (ii) the inter-relation of the 
level of water in the field and the satge of development of the plant.. 
Water-logging in the field is reported to supress the normal development 
of tillers and later tillers in rice are generally not available for increas.­
ing the yield of grains. In this- connection the inter-action of the level 
of water in the field and the stage of growth of the plant may be 
best availed of to prevent the production of later tillers. In practice 
the depth of water in the field at a certain stage of the plant may be 
directly controlled in irrigated areas, and in other localities udjw.ted by 
the time of sowing or transplanting, (iii) the relationship of the plants 
to substances dissolved in the water, B.g., Oxygen, nutrient elemcnt-s, etc. 

The technique employed will be to grow plants of different varieties 
(a) in pots under varying conditions of soil moisture and humidity, 
and (b) in specially constructed tanks containing different depths of 
water. The relationship of the plants to substances dissolved in the 
water may be studied (1) by varying the degree of aeration both by 
blowing air and replacing the standing water by fresh water at inter­
vals, and (2) by adding mineral nutrients in definite quantities to the 
water. The growth of organisms in the water will also be taken into 
acconnt. 

2. Studies on the inter-relation of factors controlling the growth 
and development of different varieties of rice. 

(I) (a) The inter-action of the levels of nutrient elements and the 
st.ap:e of the plant to investigate the reason why the application of soluble 
manures like ammonium sulphate and sodium nitrate, at certain stages of 
growth leads to marked increase. 

(b) The effect of the inter-action of nutrient element" N, K I 0, 
P2 0&) 011 the growth and water relation of the plant and a1so its prob­
able varietal response. 

The results of these studies will lead to the determination of (i) the 
beRt ]X'riQd for the supply or starvation of nutrient substances, as well 
as (ii) the balanced conditions of N, K, 0, PI 0 5 and water at various 
levels of their supply. Taking spacing into consideration, the weight 
of a sinple I/."rain, yield per unit, area and the cost of prodnction (seed­
irate, irrigation: manure, labour, etc.) under the. prevailing conditions 
will determine the ultimate efficiency of a balanced level of factors for 
a' certain type of paddy. 

The results of this investigation will be of immense value for areas 
where !IOil fertility is low and irrigation is the main source of water-
supply. • 

In connection with these studies the problems of rice transplantation 
will be investigated to determine (i) the factors producing the optimum 
numher of tillers, as well as (ii) the most favourable period- for trans.­
planting in single and double crop fields with reference to conditions 
in' Bengal; Considering - that in cerealS, 'e.g., barley, rice, ete., thf! 
early-stages of.·growth'are those' of/rapid' uptake of nitn>gen and othn 
nutrient substances and also that rice is grown -under the mORt favour­
able cO)1ditions in~ th~ early -stages and then transplanted, tbn possibility 
of:; manuring th!J: plant .in seed,-b~wit4 P!ofit in less fertil~ .localities,-
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will be borne in mind. In this . connection (iii) a study of the varietal 
difl'crt'nc~H in the utilisation of the various food constituent,; would 
aflord a lIurer basis fOll selection purposes and furnish data for a deeper 
consid~ratjon of the transplantation problems. 

In order to understand thoroughly the significance of the various 
proeeSSt'8 involved in response to the considerations under investigation, 
the physiological behaviour of the plant will be studied at varioU3 
stages of growth, as evidenced in (I) the morphological features of the 
plant :- . 

(i) the laying down of new meristematic llegions measured by th~ 
rate of production of tillers ; 

(i~) the rate of development of the successive parts measured by the-
rate of production of leaves ; \ 

(iii) the potentialities of successive primordia measurcd by the 
area of successive leaves and the final length of inter-nodes ; 

(iv) the time of onset of the reproductive phase measured by the­
time of immergence of the ears ; and 

( v) the fertility of the plants in relation to vegetative growth 
measured by ear-number, flower number and fertility of 
flowers. 

(II) Water contents of the various parts of the plant. 
(III) (a) total dry weight of the plant; and 

(b) distribution of dry weight in various parts of the plant. 
(IV) The chemical composition of the various parts of the plant. 
(V) The total assimilation rates. 
The behaviour of· the different varieties will be expressed in quanti­

tative terms so that their performances can be accurately compared. 
The scientific part of the work will be done under the general super­

,;'sion of the Ghose Professor of Botany in the Botanical Laboratory of 
the Calcutta University and the garden attached to it, wherc facilities 
for general work in plant physiology exist. The laboratory is further 
equipped with all necessary apparatus for systematic, morphological, 
ecological and cytological work and has a good reference library 
attached to it. Instruments for recording the various climatological 
factors lire also available. The University authorities are prepared to 
allow these facilities to be used for the proposed scheme and will also· 
meet the cost of ordinary chemicals, gas and electricity. In addition 
thc Calcutta University has sanctioned a special non-recurring grant 
of Rs. 1,200 for necessary preliminary work in connection with this: 
scheme, which has already been, started. 

It. will, however, be necessary to appoint a special research fellow­
with liecessary training in plant physiological research anll a research 
assistant .to work under him as additional staff for this purpose. 

It '~ill also be necessary to provide some special apparatu.'l and a pot 
culture house in connection with the scheme; provision for travelling­
in conppction, with the fi~~l.work and for necessary contingent expenscS' 
will, hay~ to be made. 
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For field work in connection with thiainveatigation the Bengal 
Agrienlture Department is prepared to provide an area of' aerea of 
lUgh land at the Chinsura Farm. This land will have to be levelled 
p~operly and necessary irrigation facilities provided. A. non-recurring 
grant of Ra. 1,500 for the levelling and Rs. 500 for pumpiDg arl"ange-
ments will have to be provided. . 

An assistant in Subordinate Agricultural Service (Clasi I) anel a 
fieldman will also have to be provided for the purpose. 

The field work at Chinsura will be under the direct control of the 
Economic Botanist, Bengal, who is also iD: charge of the rice l'e8E'arch 
work being done there. 

The formulation and detailed working out of the problt>m'J will be 
done)ly the University staff in collaboration with the staff of the Agri­
cultural Department. 

The probable total expenditure, non-recurring and recurring is given 
below- . 

..4. ReC!.u"';llg (U1Iiversity ,Stal) . 
1st ye811 2nd year. 

Ra. Ra. 
(I) Plant physiologist 3,000 3,300 
(2) Research Assistant 

(Rs. 140-10-2(0) .. 1,680 1,800 
(3) Laboratory boy (Rs.15 

-1-20) .. 180 192 
(4) Mali (Rs.15-1-20) .. 180 192 
(5) Travelling allowance .. 750 750 
(6) Chemical and contin-

gencies 500 500 

6,290 6,734 

Total 
A. Ntm-recv.mng (Uftiversily). 

.. 

3rJ year. 

Ra. 
3,600 

1,920 

204 
204 
750 

500 

7,178 

20,202 

Rs. 
(1) Pot-eulture house with pots, et.e. 1,500 

(2) Eight eemented tanks 10 ft. X 7 ft.. X 2 ft. 6 in. 
each 500 

(3) Apparatus .. •. 500 

2,500 

Grand Total 22,702 
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B.-Recurring (atChimura) .for three years. 

1St yeaJ1. 2n:d year. 3rd year. 

BB. Rs. Rs. 

(1) 1 assistant in subordi-
nate agricultural service 

1,680 1,800 1,920 at Rs. 140-10--160 .. 
(2) 1 Fieldman at RB. 50 

per. mensem 600 600 600 

(3) Contingencies 3,600 3,600 3,600 

(4) Travelling expenses 150 150 150 

6,030 6,150 6,270 

Total 18,450 

B.-Non-recurring (at Chinsura) for three years. 
Ra. 

(1) For levelling. fields, etc. 1,500 

(2) For pumping sets, etc. 500 

Total 2,000 

Grand Total 20,450 

Summary of the problems to be investiga.ted.-(I) Experiments ODj 

the water relations of the rice plant to determine (i) its optimum water 
requirements, (~) the critical stages of watering, and (iii) the scientific 
significance of the practice (in some irrigated areas) of de-watering the 
rice field at certain stages of growth and replacing the standing water 
by fresh water at intervals. 

(2) Investigation of the inter-relation of factors contJ.'olling the 
yield of rice, (i) to elucidate why the application of soluble manure& 
at certain stages of growth leads to marked increase and to determine, 
(ii)' the best periods for the supply or starvation of N, K I 0 & PI 05. 
and (iii) the balanced conditions of factors, e.g., N, K 10, PI 0, and 
water, for the maximum yield of different varieties of rice at various. 
levels of their supply so that by selecting the strain and the' adjustment 
of spacing even less fertile relatively drier localities may be mada to. 
yield good crops of rice. 

APPENDIX. 

(~) Dastur, R. H., and Mal~ani, T. J.-The Intake of Nitrogen b7 
the RIce Plant. Ind. Journ. Agri. Sc., Vol. ill, p. 157, April, 1933. 
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(2) Grego!7. F. G., Growther. F., and Lambert, A. B.-The IntD­
:relation (if Factors eontrolling the Production. of Cotton ander lrri­
gation in the Sudan. .Jr. A.gri. Sc., 1932. 22, pp. 611-638. 

(3) Grego!7, F. G.-The Effect of Climatic Conditions on the growth 
of Barley. Ann.. Bot. Vol XI, pp. 1-26, 1926. 

(4) Grego!7, F. G., and. G~wther, F.-A PhyBiologieal Stud,. of 
Varietal Differences in Plants, Part L Ann. Bot. Vol. XLII, p. 157, 
.J ul,. 1928. 

(5) Grego!7, F. G., and Collaborators-Physiologie&l Swells in 
Plant Nutrition; (ca) Part I, Ann. Bot. Vol XLIII, p. 119, .JanU&l'1 
1929. (b) Part II, Ann.. Bot. Vol XLIV, p. 147, 1930. (e) Part III. 
Ann.. Bot. Vol XLVI, p. 367, 1932. (d) Inter-relation of Nitrogen and 
Potassium in the growth of Barley. Thesis submitted b,. n. N. Mathur 
for Ph.D. (Lond.) in .June, 1933. 
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APPENDIX XXVI-A. 

SUPPLEMENTARY NOTE, DATED THE 20TH AUGUST, 1934, ON SUBJEC.r No. 24, 
ApPLICATION FROM THE GOVERNMENT or BENGAL roR A GRANT o. 
Rs. 43.152 SPREAD OVER 3 YEARS FOR A SCHEME or Rm:J!lABCH WORK IN 
THE PHYSIOLOGY OF THE RICE PLANT BY DR. S. P. AGHARh:A_R OF THE 
CALCUTTA UNIVERSITY. 

'fhe following letter from the :Economic Botanist to the Government 
of Bengal gives the additional information refer:red to in para. 5 of the 
note dated the 30th July 1934 -already circulated to the Advisory Board 
on the above subject. 

LE'rTER FROM THE ECONOMIC BOTANIST TO THE GOVERNMENT OF BENGaL, TO 
THE DIRF.CTOR OF AGRICULTURE, BENGAL, No. 1540/78, DATED THE] OTH 
AUGUST 1934. 

• • • • • • • 
With reference to Mr. Burt's demi-official No. F. 49134/A., dated the 

21st .July, 1934, I have the honour to state that the Part" B" of the 
, scheme tin the work to be carried out at the Chinsurah Rice Research 

Station) will form an integral part of Prof. Agharkar's scheme. 

Experiments conducted at the University will be in pots mainly under 
Laboratory conditions in o!1der to elucidate the preCliSe nature of the 
relationship of the Rice plant to conditions as indicated in the scheme. 

Field experiments will be necessary to extend the university work on 
proper agricultural basis and to test the practical utility of the results 
obtained. This will also enable an investigation being carried out regarding 
introduction of possible improvement of the present method of cultiyation 
u'led by agriculturists. 

It is well-known that in many parts of Bengal it is necessary to 
regulate the water supply during the critical stages of development of 
th~ plant either by irrigation or by drainage. Under the '!onditions 
obtained in Bengal th~re are some practical difficulties in arranging for 
these. An investigation of the problems involved becomes. therefore, a 
matter of considerable importance and urgency and has been provided 
for in the scheme submitted. The results will be of great value in investi­
gating problems concerning the large area of double cropped lands of the 
province. At present the cultivators in such areas grow only late 
Aman vllrieties Il~ a second crop, which do not yield return commensurate 
with the labour and expenses invol~d. Field work on the inter-action of 
differen~ water conditions, stage of growth of plant and varietal differ­
ences wIll show whether it will be possible to replace these by suitable 
types yielding greater profits On the whole. 

A rough outline of work proposed. to be undertaken under Part " B " 
is given below :-

(a) Different depths of water will be maintained in the fiel~s 
, throughout the life-cycle of the paddy plants. 

(b) Fields will be watered and dewatered regularly at intervals 
of two weeks, four weeks and six weeks throughout the life­
cycle of the plant. 
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(c ) Water will be app1iea. at iritieal at.apI in the lifH)"de of the 
plant-

(1) at. the time ot eessat.ion of tilleriog ; 
(2) at. Thormikh stage (i. •.• about a week before th. immergenee 

of the inflorescence) ; 
(3) at the grain setting stage. 

This "'ill form in all six or seven treatments each with !ts proper number 
of rt'plications. The experimt'nts will be eonducted on as many IIt'leeted 
early, medium and late varieties as will be practicable on the aT&ilable 
art'll. llutt'rials, from the yarious plots will be USE'd for the study. in 
the Laboratory of the inter-action of f&eton controlling the growth and 
developJYIt'nts of the difft'rt'nt varieties of rice. The actual working detaila 
of the layout, t'tc., will be determined later on. An estimate baa, how­
ever, ~n formed that an &rt'a of about 4 aeres will be n~ for the 
expt'r~nt. 

]t is not possible for the prt'Sent staff at Chinsurah to undertake this 
additional work. ]t has tht'rt"fore beton propost'd to appoint additional 
staff located at Chinsurah for the p~. As it will not be possible for 
the University staff (Prof. Agharkar or the Plant. Phy&iologist) to 
t'xt'reist' constant suprrvision over their work. it is propoRd to ,'est the 
admini'ltrative eontrol over them to the Economie Botanist Bengal who 
is already in charge of a Rice Researeh sehE1De at the station. A8 thiJ 
part oi tht' work involves a eonsidt'rable knowledge of field eou<.litions, the 
detailed programme of the work will be settled jointly by Prot Agharkar 
and the Economic Botanist, Bengal. . 

The scheme proposed is thus a good example of eo-operation between 
the Calcutta University and the Department. of Agriculture. Bengal. 

Details of eontingent expenditure required for Part .. B" of the 
scheme are furnished below:--

Heads. AmOllllfa. Remub.. 

Ra. 
1. Lahow .. .. .. 1.'100 The estimated eGd oIlahoar .. -nJy 

high 011 .-D& 01 the faet &hat _ ..... 
(I) &0 dMI httre Will lIB in'iptM. UJ"ri. -, --.i1aUD« _aiD __ pJoy. 
_, of labour &0 lIlaiDtaia .....,. ., 
~ ........ (t) to bt-p the blUlda ill 
pn»ptoI' order. and (3) to _pJoy • bucI 
01 literate Jaboar lor ~ all .... 
quate data thM will be ~ f ...... 

I., ChemieaJs and .pparailla 500 
. parpoa. .. 

a. Seeda. plaDta, m __ and impJ. ~ 
menta. 4.. )r._I! __ ~ .. tOO 

6. Iniga&ioIl NqUiaitee and repain .• 100 

Total .. 3,tOO 
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NOTJIl, DATED 'l'BE 4TH AUGUST 1934, ON SUBJECT No. 28, SCBElIZ J'BOlI 
TnE GOVERNMENT 01' MADRAS FOB INVEBTIGATION INTO '1'lIPJ QUALITY 
OJ' RICZ. 

At its last meeting the Advisory Board and the Committee on rice 
research schemes considered the proposals from the Madras Agricultural 
Department for investigation into the quality of rice. The recommenda­
:ioJl of the Committee was that this scheme in commOn with the Bengal 
Icheme, should be referred to General McCarrison for opinion. 'l'he 
~Iadl'a8 scheme was not put forward definitely as a 'request for a grant 
md no financial detaiL~ had been received. The Director of Agriculture, 
lIadras, subsequently explained that what was intended was to divert 
me A&Sistant from the current Madras rice research scheme (for which 
:our Assistants are provided) in order that an Assistant mig-ht be avail­
Lble for work at Bangalore on the quality of ricc. It may be noted 
lere that, in making proposals for the scheme of work on the quality 
)f crops (which has been sanctioned and to which funds have been 
dlotted this year), the Professor of BiO-Chemistry at the Indian Insti­
ute of Science referred to the work which had been in progress since 
l!J28 in collaboration with the Paddy Specialist, Madras, on this question 
)f quality. 

The attached note, Annexure I (letter No. 290133 of 19th ~'abruary 
1934 from the Paddy Specialist to the Director of Agriculture, Madras), 
:xplains the two parts of the proposal. The tiTst· part will consist of 
:a) a study of the differences in the structure of rice grain of some im· 
)ortant varieties and (b) the effect of different methods of storing on 
luaHty. This work will be carried out at Coimbatore under the Paddj 
'pecialist with his present staff. 

1'hp second part of the investigation, viz., the correlation of chemical 
~ompof;ition of the grain of different varieties and the changes ill com­
)osition during storage it is proposed to carry out at Bangalore. 

When the Paddy Specialist's note was· written, the position was that 
;he Bangalore scheme for work on the quality of crops had been sane­
j(llled but funds had not been allotted. Funds have now been allotted 
;0 that scheme which is for two years and provides for a Bio-Chemist 
md for a small allowance for contingencies, the cost of the scheme beinll 
Rs. 2,560 in the first year, and Rs. 2,840 in the second year. 

A copy of the Bangalore Scheme (as sanctioned) is att&ched for 
'eady reference, Annexure II. It is now clear that the Madras pro-
108al8 fit in quite well 'With the scheme sanctioned at the Indian Insti­
lute of Science and do not overlap in any way 'with the Bengal scheme 
.dlieh will be under consideration at this meeting. 

T~~re ~ould appear to be no objection to granting permission for 
the utilisatIon of one of the posts sanctioned in connection with the 
Madras main rice research scheme for special work on the quality of 
rice to be e:trried out under the Professor of Bio-Chemistry, Bangalore. 
Rice in Madras is grown almost entirely for local consumption so that 
the question of quality and nutritive value is of great importance, and 
It is obviously desirable that no risk should be run of introducing new 
Itrnins which, though higher yielders, are of 'lower quality. 
['1921CAR 
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ANNEXUREL 
LETTER FROM THE DnuwroB or AGBICULTt11lE, TO TlIB SZCUTUT. IKPEJtI.4L 

COlTNClL OF AGRICULTURAL RESEARCH, SIMLA, '1'HBOUGH TH:S SECIU."'URr 
'1'0 HOVEnNlIr~"T, DEVELOPMENT D!:PAItTMENT, No. D. 1101\33, DATED 
lUnRAS, THE 22ND AUGUST 1933. 

[Investigations into the quality of rice-Scheme for.) 

I have the honour to enclose a copy of paragraphs 1 to 7 of tbe 
scheme drawn up by the Paddy Specialist for undertaking investigationl 
into the quality of rice. 

2. The importance of the work, and how it will form a ulleClI1 nnd 
valuable adjunct to the re!learch work on breeding for higher yields. ha. 
been clearly explained by the Paddy Specialist. 

3. The staff requirt'd for the scht'me is an assistant and a field man, 
specially eal",mB.rked for the work for a period of three years. The 
assistant will have to work mostly at Bangalore in order to deal with the 
chemical and nutritiQnal studies for whiCh (acilities exist at llangalore. 
The problem of storage and the histological studies on the bran layer of 
the rice grain, will be tackled at Coimbatore. 

4. As regards financing of the scheme, I request that sanetioll mny 
be accorded for taking up the investigations as it forms a very valuable 
par.t of the research work on rice, and permit me to meet the expt'nditure 
from the sanctioned grant for the Rice Research Station. Derhaml,ur. 
There is provision for the appointment, this year, of an assi'Jtant and a 
fieldman for this station. The Paddy Specialist proposes to put them 
oil- to the investigations into the quality of rice. 

. 5. The assistant to be employed at Bangalore may be permitted to 
draw the pay of Rs. 120--10-170 as in the case of the assistants lI3Dctioned 
for the Rerhampur station. The fieldman will be started in the new IIcale 
of Rs. 30-312-48. 

6. As the Paddy Specialist is anxious to start the investiglltionl 
immec1iately, I request the favour of early sanction. 

ENCLOSlJ'Rm. 

(1) 

Not6 on investigation in 1116 quality of rice. 
Rice is the staple food of the majority of the people in the province 

and Hlert' are definite indications to the effect that people in the rural 
pillts--as for instance in Coimbatore district-are now ~ncrt'l\~ingty 
takin~ to rice diet. The attt'mpts of the breeder has all the time been 
concentrated on improving the yield and no work has so far heen done 
to improve the quality with special reference to human nutrition. In 
the west breeding for higher yields goes hand in hand with breeding for 
improvement in quality. A thorough knowledge about the variatioD.l 
ill the nutritive properties of rice is very essential so that armed with 
thi~ knowledge the breeder eBn attempt to eombine higher yields with 
qualitJ or better DutritiJe value. 

2. The Wi>rk or McCarrison and. others has shown that the main 
oitit1-itlonal p.rineiples in rice is vitamin B-1 and that the ,bran eontainl 
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m0&1 of this principle which is almost wholly remov.,ed by the milling 
and polishing processes before it comes to the consumer. It has bf'en found in 
this section that varietal differences exist in the thickness of this bran 
layer. It is quite possible that varietal variations exist as regards their 
nutritive value. It is generally believed that short dUl!atioll rices are 
poorer in quality than the long duration ones. Though evidene~ exist:! 
to warrant such belief, a scientific explanation is wanting. Similarly 
it is consi(lcl·c(l tLat red rice is more nutritious than white rice. Tbis 
has to be verified, and, if it is real, we have to determine whether thi'! 
differeDl~E' is related to the thickness of the bran layer. Even the ricE's 
raised in different· methods of cultivation vary from their nutritive 
point of ,iew as is seen from the results of McCarrison's experiment'> on 
rices scnt from Pattambi grown under dry and wet conditions. The wet 
crop found to be poorer in nutr.itive value. 

3. Secondly par-boiled rice is generally considered mor~ nutritious 
Ulan raw rice, though a scientific explanation is wanting to warrant thi .. 
statement. What the effect of par-boiling is on the chemical composition 
and the nutritive value of rice has to be determined by following the 
nature of hio·rlH'mi<'al changes undergone by the grain during the process 
of par-boiling. This should be studied particularly in the case of fresh 
unstored grain as it is believed that par-boiling very definitely eliminates 
the digf'stive disorders caused by using raw rice from the same source. 
TIle mljure (lj' tlu' tran.t;formations undergone by thi' proteins of rice 
during par-boiling and the extent to which that treatment enriches the 
husked rices have also to be determined. The influence of par-boiling 
on the yitamin contents, particularly of B-1 and, B-2 of the grain, have 
to be investigated and conditions determined for the maximum conserva­
tion of those constituents in the finished prod.uct. It has been suggested 
recf'ntly that the better nutritive value of par-boiled riee i'l due to the 
diffusion of Jh~ vitamin B-1 from the outer layers into the endosperm 
during the par-boiling process. 

4. Thirdly, the question of storage and its effect on the quality and 
nutritive value of rice requires investigation. Raw rice prepared from 
fresh 118ddy immediately after harvest not only gives a highly gelatinized 
preparation on oooking but also leads to diarrhrea and other digestive 
aisorders, if used continuously. Apart from the difficulty in husking 
fresIl paddy without brt'akage, the quantity of cooked rice is very much 
le!'ls in the case of fresh grain than in the case of grain stored for some 
time. The only way of satisfactorily using freshly harvested grain is to 
prepare par-boiled rice out of it. The nature of the chemical changes 
takmg place during storage and also the significance of such changes in 
relation to thl' nutritive value of rice prepared out of them would require 
careful scientific study, and whether such changes can be accelerated or 
retarded by the different methods of storing obtaining in the country 
requires i.nvestigati~n. The period and method of storage adopted ,vitJ:!. 
f!esh g-ram before It can be made su~table for co~ption YRry con­
Siderably and there are apparently varietal differences. The problem of 
storage involves physiological investigations on the respiration and 
rt'spiration products during storage. 

5. Lastly rice varieties differ with regard to their texture and they 
may be classified as hard and 80ft. Most of the Madras rices with a few 
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exccptioDS (G.E.B. 24 is one) have to be dassiftecJ. aa 10ft whell compared 
to the North Indian rices like Patn& which are aU bard. There is DO 
doubt that hard rices are superior in quality and obtain better price! 
in the market. While the genetics of this character'is already under 
study, the chemical and nutritional differences, if any, between the hard 
and soft rices require investigations. In this study the glutin(/\lI rice. 
also should come in as they form an intermediate group between the 
hard and soft rices. The hardness and softness has & definite ~lation· 
ship to the milling qualities of the grain as the hard rices are easier to 
mill without breakage. 

6. I have discU&ged the details of the investigations with the Professor 
of Bio-Chemistry at the Indian Institute of Science, Bangalore, and & 
eomprehensive scheme of work has been drawn up. While the histological 
studies 011 the bran layer of the rice grain will be continued at Coitubat?re, 
the chemical and nutritional studies will haye to be done in Bangll\ore 
where expert guidance and unlimited facilities already exist. The 
problem of storage will also be tackled in Coimbatore and the necessary 
standard materials for the experiments, raw a~d par-boiled, fresh and 
storcd rice, etc., will be supplied from Coimbatore. 

7. The Sllccl:'ssful carrying out of the investigations would in\,OI\'d the 
appointment of an assistant and a fieldman specially earmarked for the 
work for a period of at least three years. A suitable assistant with the 
necessary qualifications to undertake the investigations is availabl" in the 
section aud he can learn the necessary technique after a few months' IItAY 
in Banga)ore. 

(2) 

Studi~$ on ' quality in rice '. 

Programme of Research. 

I. Effect 0/ par-boiling on the chemical composition /1M nuh'iUt:' 
value of rice.-(A) (i) Starting from fresh (unstored) grainll of the 
same standard varieties of paddy (to be chosen by the Paddy Specialist) 
raw anrl par-boiled rice would be prepared accordinJ to recognized 
methods. The bran and husk to be carefully separated in each case, dried 
and stored for subsequent examination. 

(ii) Preliminary chemical examinGtion 0/ the .differen' product,.­
Examinat.ion of ether and alcohol soluble&, analysis for starcb according 
to Davis and Daith or any other standard method, total nitrogen and 
minerals. 

(iii) In view of the importance of nitrogen distribution in the study, 
analysis should be conducted under the following heads, viz., general 
division into :-

(1) water soluble, 
(2) salt soluble, 
(3) alcohol soluble, 
(4) alkali soluble, and 
(5) coagulable and non-coagUIable fractions 

after pre"ious J')evtization of the nitrogenous compounds by alkali. 
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(B) Detailed distribution of nitrogen either in the whole material 
or in the different fractions according to any recognized method of 
examination-Van Slyke, Dakin, Kossel Or other methods. 

}~xamination of the above data with special reference to thc determi­
nation of the mechanism of nitrogen transformations during parboiling. 
Direct experiments have also to be conducted studying the effect of heating 
the grain with water on different forms of nitrogen at variolL'! stages. 
Addition of water 01", salt extractable proteins to raw rice and studying 
the effect thereof on the mode of cooking standing storage under water 
and other properties which distinguish parboiled rice from raw rice. The 
object of this experiment will of course be to reconstruct the changes 
attendant on the process of parboiling by actual demonstration of the 
changes by adding the nitrogenous extractives to raw rice. 

n. Relative growth promoting qualities of raw and pal'boiled rice from 
the same orain.-These experiments are to be carried out with albinos for 
general growth and with birds for polyneuritis. Sinee it is probable that 
thp. constituents distinguishing parboiled rice from raw rice would be 
mainly nitrogenous in character, it is suggested that the animal experi­
ments should be carried out by substituting the basal suppl.v of casein 
with eooked dal to stimulate the conditions prevailing in the East parti­
cularly Indian homes. It is not however to be inferr!ld that the removal 
of easein is expected to make any difference with regard to the develop­
ment of polyneuritis. It is only hoped that the difference in nutritive 
"alue arising from the coagulated nitrogen of parboiled rice would 
become evident when other rich and more concentrated forms are not 
supplieu together with it. The animals thus fed would receive food 
ad libifum together with the cooked vegetables. In addition to the 
€Xpcrimental animals, a set of control animals receiving the standard 
basal diet with wheat-chapati, milk, green ~getables, etc., would also be 
maintained. The experimental animals would not receive any hutter, but 
a calculated amount of bazaar ghee would be added to their dict. 

As since distinct from polished raw rice, parboiled and polished rice 
is Raid to contain vitamin B, some experiments are also to be conducted 
to test th(' observation. Some colorimetric studies according to Spruyt's 
method are also to be made and the results correlated with those of feeding 
l'xperiments. 

ITI.The effect of storage on rice.-(i) Chemical examination of rice 
and bran prepared out of grains of a standard variety (the specimens 
to 111' snpplil'd by the Paddy Specialist) stored fo~ varying lengths of 
timt'. In addition to the general preliminary examination a detailed 
II.nalysi,; will be conductt>d with referl'nce to the transformatio~s attendant 
on the different carbohydrat~s and nitrogenous compounds. dnring 
storag<'. The effect of such changes on the products obtained after 
cooking should also be determined. Physical measurements such as 
'-lsel'sity might also be usefully employed for determining changes in the 
composition of the products obtained on boiling. 

. (ii) 'In "iew of the p~rceptible difference in the extent of gelatiniza­
tIon starch when the gram Or rice stored for different periods of time 
is cooked, some l'xperiments should be carried out under in vitro conditions 
to determine the extent of hydrolysis of the product thus obtainea by the 
action of different digestive ferments. Sinee even unstored rice loses iii 
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exceptions (G.E.D. 24 is one) hav. to be dassifiect as 10ft when eompared 
to the North Indian rices like Patn. which are all !lard. There is no 
doubt that hard rices are superior in quality and obtain better pricd 
in the market. While the genetics of this character'is alread, under 
study, the chemical and nutritional di1re~nces, if any, between the hard 
and soft rices require investigatioDB. In this study the gllltin6tl8 ricea 
also should come in as they form an intermediate grollp between the 
hard and soft rices. The hardness and softness has & definite rdation­
ship to the milling qualities of the grain as the hard rices are easier to 
mill without breakage. 

6. I have discussed the details of the investigatioDl with the Professor 
of Bio-Chemistry at the Indian Institute of Science, Bangalore, and & 

eomprehensive scheme of work has been drawn up. While the histological 
studies 011 the bran layer of the rice grain will be continued at Coiwbat?re, 
the chemical and nutritional studies will ha\"e to be done in Bangalore 
where expert guidance and unlimited facilities already exist. The 
problem of storage will also be tackled in Coimbatore and the necessary 
standard materials for the experiments, raw and par-boiled, fresh and 
stored rice, etc., will be supplied from Coimbatore. 

7. The succ('ssful carrying out of the in\"estigations would invol\"<l the 
appointment of an assistant and a fieldman speciall, earmarked for the 
work for a period of at least three years. A Buitable assistant with the 
necessary qualifications to undertake the investigations is available in the 
section and he can learn the necessary technique after a few months' stAy 
in Banga]ore. 

(2) . 
Studies tm • quality,,, nce '. 

Programme of Research. 

I. Effect 01 par-boiling tm tit. cltemical compositio" GM .. ",nli.:. 
"aiu6 0/ ms.-(A) (i) Starting from fresh (nnstored) grai!l:s of the 
same standard varieties of paddy (to be chosen by the Paddy Specialist) 
raw anrl par-boiled rice would be prepared accordinJ to recognized 
methods. The bran and husk to be carefully separated in ('aeh case, dried 
and stored for subsequent examination. 

(it) Prelimi1lary chemical examination of tlte .differe,,' prodKCt •. -
Examination of ether and alcohol solubles, analysis for starch according 
to Davis and Daith or any other standard method, total nitrogen and 
minerals. 
, (iii) In view of the importanee of nitrogen distribution in the study, 
analysis should be condncted under the following heads, viz., general 
division into :-

(1) water soluble, 
(2) salt soluble, 
(3) alcohol soluble, 
( 4 ) alkali soluble, and 

, (5) coagulable and non-eoagulable fractions' 

After previous peotization of the nitrogenous compounds by alkali. 
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(B) Detailed distribution of nitrogen either in the whole material 
or in the different fractions according to any recognized method of 
examination-Van Slyke, Dakin, Kossel or other methods. 

:Examination of the above data with special reference to thc dctermi­
nation of the mechanism of nitrogen transformations during parboiling. 
Direct cx.periments have also to be conducted studying the effect of heating 
the grain with water on different forms of nitrogen at variolL'~ stages. 
Addition of water OJ.'! salt extractable proteins to raw rice and studying 
the effpct thereof on the mode of cooking standing storage under water 
and other properties which distinguish parboiled rice from raw rice. The 
object of this experiment will of course be to reconstruct the changes 
attpndant on the process of parboiling by actual demonstration of the 
changes by adding the nitrogenous extractives to raw rice. 

II. Reilltit.c growth promoting qualities of raw and parboiled ,..ice from 
the same vrain.-These experiments are to be carried out with albinos for 
gPlleral growth and with birds for polyneuritis. Since it is probable that 
thp. constituents distinguishing parboiled rice from raw rice would be 
mainly nitrogenous in character, it is suggested that the animal experi­
ments should be carried out by substituting the basal suppl.v of casein 
with cookE'd dal to stimulate the conditions prevailing in the East parti­
cularly Indian homes. It is not however to be inferr!ld that the removal 
of caspin is expected to make any difference with regard to the develop­
ment of polyneuritis. It is only hoped that the difference in nutritive 
value arising from the coagulated nitrogen of parboiled rice would 
become evident when other rich and more concentrated forms are not 
supplieu together with it. The animals thus fed would receivc food 
ad libitllm together with the cooked vegetables. In addition to the 
uperimental animals, a set of control animals receiving the standard 
basal diet with wheat-chapati, milk, green ~getables, etc., would also be 
main1 ainpd. The experimental animals would not receive any hutter, but 
a calculated amount of bazaar ghee would be added to their diet. 

As since distinct from polished raw rice, parboiled and polished rice 
is said to contain vitaminB, some experiments are also to be conductcd 
to test the observation. Some colorimetric studies according t.J Spruyt's 
method are also to be made and the results correlated with those of feeding 
f'xperiments. 

ITI. The effect of storage on rice.-{i) Chemical examination of rice 
and bran prepared out of grains of a standard variety (the specimens 
to bf' sllPplied by the Paddy Specialist) stored fol'l varying lengths of 
timt'. In addition to the general preliminary examination, a detailed 
IlnalysL, will be conducted with reference to the transformations attendant 
on the differpnt earbohydrat~s and nitrogenous compound~, during 
storag\~. The effect of such changes on the products obtained after 
cooking should also be determined. Physical measurements such as 
,iscc)sit! might also be ~sefully employed for determining changes in the 
compmntion of the products obtained on boiling. 

. (ii) In view of the p~rceptible difference in the extent of gelatiniza-
tIon starch when the gram or rice stored for different period., of time 
is cooked, some experiments should be carried out under in vitrQ conditions 
to determine the extent of hydrolysis of the product thus obtained by the 
aetion of different digestive ferments. Since even unstored rice loses it. 
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undesirable qUalities on being parboiled, the' obse"ations should be u­
tended to that preparation as well. 

(iii) Animal experiments should next be taken UP. the details of work 
being similar to tho.se outlined for the previous research. The Itudies 
could bc conducted concurrently with· those of the previous leriea if 
sufficit'nt . number of animals ar~ available. 

'1'0 bt'gin with two standard methods of storing rice will be taken 
up for investigation. In connexion with this investigation, sOlne respira­
tion experiments with stored grains will be undertaken, in Coimbatorfl, 
the nature and quantity of gases evolved determined from time to time. 

IV. Effect of duration of crop, the f Quality' of rice.-In view of the 
large llumber of varieties of grain that are available for this work, it is 
suggested that in the earlier stages, re~archeB for the present be confined 
to two nrieties only-~>ne of about three months' duration and popularl, 
believed to be not very wholesome and the other of at least lIix months' 
duration and generally believed to be nutritious. 

The details of the chemical examination of the two varietiel would 
be similar to those outlined for parboiled rice. Since it is not ~probable. 
however, that there may be some fundamental' difference with regard to 
the distribution of nitrogen in the proteins associated with the two varieties, 
special attention would be paid to this aspect of the research. In this 
cQnnexion, it is pointed out that the earlier research of Rosenht'im and 
:{(ajiura and a few others would require to be checked by the improved 
present-day methods. 

Spt'cial attention will also be paid to the distribution of minerals 
in th{' ash which also constitute factors in dctermining nutritive values 
of the grains, a short duration crop having probabl, less mineral matter 
to draw upon during. the period of growth than one of long duration. 

The relative vitamin B contents are also to be compared 1\rst by 
Spruyt's colorimetric method and if necessary checked by subsequent 
feeding experiments. The general growth promoting values are also to 
be evaluated according to methods already described. 

V: The ~ and Mttl#'/J of certain special char...acteristicl ill ric,. 
their beat'ing on the nutritive'value 0/ the grain, colou,., .cenf, hardnu., 
gZtdinous characte,. amd such other attnoute •. -In the case of coloured 
rices. the chemical examination will be extended to the isolation, identi­
fication and determination of their nutritive value of such of the colour­
ing materials and such other constituents as are associated with tl1em. 

In the case of scented rices, the identity ot the volatile constituent 
.RS a]so it') concentration will be determined. There is evidt'nce to suggest 
~hnt the presence of scent in rice is an inherited quality. 

The nature of the constituents that determine the· hardneu or otheJ"o 
wise of rice would also call for special attention particularly with regud 
to the make-up of the amylose and amylo-pectin fractions of starch. The 
~odp. of association of nitrogen with the grain would also come in for 
.f~reful study. 

It is believed that the glutinous rice is rich in dextrin.. Sinee 
degraflation products of starch and dextrin as well as the I!IOlnble fo~ 
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cif starch are degradation forms from the more developed polysaccharides 
it would be of interest to follow the transition in the chemical make-up 
of the !;tarches from the hard., soft and glutinous rice Ilnd to determine 
the mechanism of the evaluation of the one from the other. 

Further researches on the above and related characteristic cOlL'.tituents 
would depend on the results of the preliminary chemical examination of 
such other materials as also from such other information as can be 
collected from the popular experience regarding the actual usage of such 
grains. 

(3) 

LE1'Tl.R FROH THE PADDY SPBCw..IST, COIHDATORE, R. O. C. No. 290133, 
DATED 19TH FEBRUARY 1934. 

lScheme for investigations into the quality of rice.] 

No details were given in my proposal about the cost of the investiga­
tion as t he idea is to utilize the staff and funds alr!eady provided for the 
GanjaUl hcheme which is financed by the Imperial Council of Agricultural 
Uesearch. I consider that Ganjam rices all belong to the fine types, 
corumonly believed to be of better quality, and so the investigation could 
form a meful adjunct to the breeding work carried on at the Ganjam 
station. This station is, according to the scheme approved by the Imperial 
Council of Agricultural Research, to have ultimately four assistants an4 
three fieldmen. Three assistants and tlu!ee fieldmen have already been 
appointed. The programme of work at Berbampur will be so adjuste4 
las to spare the fourth assistant for the investigation on the quality of rice. 

The iuv('stigation outlined consists of two parts. The first is to study 
the diffe!'"cnces in the structure of rice grain of some important varieties 
and also to adopt different methods of stol'ling grain commonly practised 
in South India and to observe the differences brought about in the quality 
of grain by such storing. This part of the work will thus mainly consist 
of llistological and physiological studies and will be undertaken at 
Coimbatore under my supervision with the help of my present staff at 
Coimbatore. The second part of the investigation is to correlate these 
studies with the chemical composition of the grain and the changes under­
goillg ill such composition during the storage. It is this second part that 
will I!'h·e us a clue to the quality and the nutritive properties of the grain 
as relating to its structure and method of storage adopted. Necessary 
feeding trials will also have to be undertaken along with the chemical 
invt'stigations. This portion of the work is certainly outside the scope of 
my experience and the scheme relating thereto is entirely that of the 
Professor of Bio-Chemistry at the Indian InStitute of Science, Bangalore. 
I have discussed the question with him and he considered that it could be 
undertaken at Bangalore under his supervision if an assistant wt'.re to be 
81)pointed specially for it. It is true no doubt that one as:>istant will 
not be Ilble to cope with the full inve~gations outlined in the progrl!.Illma, 
but if the work is first started., it is possible the assistant could be mad. 
to confine himself to some particular and more fruitful aspect') of the 
programme. No work has yet been done on this important food-grain 01 
th" country and it is poS'Jible that even the preliminary work carrie(l oqt 
by the assistant proposed, will be used by the Professor of Bio-Chemistrr 
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as & stepping oft ground for more elaborate and detailed investigations on 
the food value of the different cereal grains which he is contemplatin" to 
undertake at a futUl"8 date. . 

It is on account 01 the importance of the investigation and. its bearing 
on the breeding of the crop which so far has been main17 confined to 
increased 'outturns that I ventured to suggest the undertaking of it thuugh 
& good portion of it is beyond my scope and experience. 

ANNEXURE II. 
EXTRACT FOOl! LETTER FOOl! THE DIRECTOR, INDIAN iNSTlTU'l'E 01' SCIENeJ, 

BANGAlLORE, INDIA, TO THE SECRETARY, IMpERIA.L COUNCIL 01' AORICUL­
TURAL REsEAROH, SWLA, No. 9C.217075, DATED THII 31ST JULY 1931. 

SUBJECT :-Application for money-grants to continue reseorc1t.es alr,ad" 
begun at the Indian Institute 01 Science, Bangalore. 

I have the honour to inform you that my Council, at ita meeting on 
Monday, 20th July, 1931, authorised me to apply, on ita behalf, for gr.n~ 
in aid of the following subjects of investigation :-

• • • • • • • 
(4) Extension of work on ' quality' in croPe. Cost over a period or 

two years : Rs. 5,400. 
2. In support of this application I submit herewith detailed IItate­

ment.'I (enclosure to Appendix) by Dr. V. Subrahmanyan whn, for the 
past two years, has been in charge of the biochemistry dep011ment at 
this Institute. 

3. From these statements it will be observed that ............... the 
principal items of the proposed expenditure from the grants now snught 
will be the salaries of the biochemists entru!lted with the investigations. 
Suitably qnalified biochemists will be available from among the postgra­
duate sudents of the Institute, many of whom have been actually enga~d 
on the pr~liminary experiments. . 

4, The biochemistry laboratories at the Indian Institute of Science are 
fully equipped for the types of cllemical and biological work involved, 
Ilnd there is an am,pJ~ area of land availa,ble OJ) the spoL Thns the in­
quiries will not entail much expenditure on apparatus and materiali, and 
'Will not occasion loss of time to Dr. Subrahmanyan in aupervisin:.c the 
field expe:rimenh. 

, 5. It is not proposed to remunerate Dr. Subrahmanyan although he 
is bighly qualified for the work, both by his experiments on these lUI;. 
jects at the IlJstitute, and from his having spent two years at the .Agri­
cultural Experimental Stati~n, R{)thamsted, where he ifained the Gold 
Medal of the ROYIIl A~cultural Society. 

Ji:nclo.'lnre. 

LETTER ,FOOl! PROFESSOR V. SUBRA.Hl!ANY~, DEPU'J'Kl!INT or BIOCHElfII­
TRY~ TO 'l'HE DIRECTOR, IND~ INsTlTUTIII or SCIENCE, DUOALOU, 
No. 225130, DATED THE 19TH JU1.Y 1931. 

, I .J"f'ql1e~t that you will kindly move the Council of the Institute to 
approach the Imperial Council of Agricu,}tural Research for a grant 
to ('nable us to extend our investigation on • quality' in crops. 



290 

Until recent years, quality in crops was considered to be a vague 
entity determined to a greater extent by individual taste rather than by 
any particular difference in chemical composition. With the recent dis­
coyeries in the field of nutrition, and in technical operations like malting, 
brtlwing and bread-making, it hllB come to be realized that the apparently 
negligible differences in composition caused by soil conditions, manuring, 
vllrif'ty of seed, etc., to agricultural crops are highly important in assess­
iug either the nutritive values of food materials prepared out of them or 
their suitability for various technical operations. 

The following are some instances to show the importance of quality 
as distinct from quantity as represented by total yields of crops :-(1) The 
nitrogen content of the grain is an essential factor in the assessment <>f 
the milling quality of wheat and the malting quality of barley. In the 
former, a high content of nitrogen is essential to attain the desired strength 
while, in the latter, a low content of nitrogen is associated with high malt­
ing quality. (2) Heavy manuring increases the yield of tubers like potato 
and mangold wurzel, but the crops thus obtained contain more of water 
anu partially lI&'!imilated salts than those raised on unmanured soil and in 
cOllsequtlnce possess less of (a) keeping quality and (b) feeding value than 
the latter, and (3) Grain and market garden crops raised on certain arti­
ficial fertilizers posst'ss allout the same chemical composition as those rllised 
011 ()rganic manures, but are poorer in vitamins and essential amino acids 
thlln the latter. 

Although the yield of crop is of prima~ interest to the farmer, yet 
the quality of the product is of fundamental importance to the consumer. 
This would apply particularly to a country like India w.here defective nut­
rition is so commonly prevalent. The importance of an investigation on 
quality, in Its various aspects, can, therefore, be hardly over-estimated. 

Recent investigations carried out in this department have shown that 
the malting quality of barley can be considerably improved by electrical 
trt'lltment. Further work along that and allied lines have already bet'n 
undertaken and promise to be fruitful. 

With a view to obtain an idea of the nature of quality in rice, the 
stapl(l food of hundreds of millions in India and the ElIBt in Wllleral, a 
systematic investigation was undertaken, in this department, in the begin­
ning of 1928, in collaboration with t.he Paddy Specialist to the Govern­
ment of !\Iadras. Among the various aspect<; of the problem proposed to 
bl' !.tudied, the following were some of tht' more important ones. 

1. The influence of season, soU conditions and manuring on the che",,, 
cal composition and nutritive value of ricc.-Over 100 specimens of paddy, 
inclllding all the wt'll known varieties, grown indifferent parts of India 
were examined for their physical attributes, certain chemical constituents 
and calorific values. Further chemical examination and data 
from tit'ld observations are needed to finish the investiga.tion. It is 
expected that the completed study will supply some valuable information 
relating to the above-mentioned aspects .of the problem. 

2. 1'h.e effect of breeding for increased yield on the nutJ-itive value 
afld sustaining power of the grain.-This aspect of the study WIIS, at the 
outst-t, intended to be with special reference to certain peculiar observa­
tions made by the Paddy Specialist to the Government of Madras with 
regard to certain new strains of paddy that were recently introduced in 
Godavari delta. The new (Aduturai) strains readily adapted themselves. 
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APPENDIX XXVIII. 

NOTE, DATED THB 11TH AUGUST, 1934, ON SUBJECT No. 29, PBOo 
GRESS REPoRT FOB 1933-34 ON THII SClIDIa 01' RIca PUl'SlOLOOY BY 
PROF. R. H. DA.STUR, RoYAL INSTITUTII 01' SCINEOl!I, BOMBAY. 

The sccond progress report (not printed) for the year 1933-34, on the 
above scheme of research is submitted fOJ: the consideration of the Ad· 
visory Board. The first report was considered by the Board in August 
19:13, 1~ide printed proceedings of the Board, pages 4()...41, 382 and 402-408. 

2. The Vice-Chairman to the Council considers that it would be an 
advantage to have the report examined in the first instance by the Sub· 
(lommittee Oll rice research scheme consisting of :-

(1) The Vice-Chairman, Imperial Council of Agricultural Research 
(Chairman ex·o /ficw ) . 

(2) The Agricultural Expert, Imperial Council of Agricultural 
Research. 

(3) The Director of Agriculture, Madras (or representativR Clf the 
Agricultural Department). 

(4) The Director. of Agriculture, Bombay (or representatin of 
the Agricultural Department). 

(5) The Director of Agriculture, Bengal (or representative of the 
Agricultural Department). 

(6) The Director of Agriculture, United Provincee (or representa­
tive of the Agricultural Department). 

(7) The Director of Agriculture, Burma (or representative of the 
Agricultural Department). 

(8) The Diooctor of Agriculture, Bihar and Orissa (or repre­
sentative of the Agricultural Department). 

(9) 

(10) 

(11) 

The Director of Agriculture, Central Provinces (or repre­
sentative of the Agricultural Department). 

Dr. F. J. F: Shaw, Director, Imperial Institute of Agricultural 
Research, PUM. 

Rao Bahadur B. Viswanath. 
(12) Professor P. K. Parija, Ravenshaw College, Cuttack. 
(13) Dr. J. C. GhOBh. 
04) Mr. AI. Vaidyanathan, Statistician, Imperial Council of Agri· 

cultural Research. 
Secretary, Imperial Council of Agricultural Research, Secre­
tary ex-officio. 

Thi~ Sub-Committee will meet on an afternoon between the 3rd and 
~th September 1934 and its report will be circulated to the Advisory 
Board indue Course. 
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APPENDIX XXIX. 

NOTE, DATED THE 1ST SEPTEMBER 1934, ON SUBJECT No. 30, ,ApPLICATION FROM: 
THE GOVERNMENT OJ!' BENGAL }'OB A GRANT OF Rs. 21,600 SPREAD OVER 
FIVE YEABS, FOB A SCHEME OJ!' REEEARCH ON THE BIo-CHEMIcAL AND 
PHYSICO-CHEMICAL PROPERTIES OF RICE AT THE BIo-CHEMICAL LABOR!.­
TORY OJ!' THE DACCA UNIVERSITY. 

At its meeting held in February 1934, the Advisory Board considered 
the above application (Annexure I) and adopted the report of the Sub-Gom­
mittee appointed to examine rice research schemes, vide relevant extracts 
from the proceedings of the Board and the Report of the Sub-Committee 
attached (Annexure II). 

2 . .As recommended by the Board an enquiry was made from the 
Provindal Agricultural Chemists, as to the work done or being done in 
the various provinces on the bio-chemical and physico-chemical proper­
ties of rice, and an abstract statement of the information collected is en­
closl!d (Annexure III). The scheme together with this abstract and 
other connected papers, namely, thc. pending scheme from Madras and 
the already sanctioned scheme of work at the Indian Institute of Science, 
Bangalore, was referred to Major-General Sir Roberl McCarrison for 
a4vice, a copy of his leiter No. 441, dated the 2ilrd August 1934, contain­
ing his remarks, is enclosed (Annexure IV). 

The pending scheme from Madras referred to already, has since beell 
received through the local Government and is being placed before the Ad· 
visory Board as a separate item (No. 28) of the Agenda. A similar scheme of 
research work has since been received from the Government of Bihar and 
Orissa and this also is being placed before the Advisory Board as a 
separate item (No. 31 of the Agenda). 

3. With regard to the remark made by Lt.-Col J. H. Russel, Public 
Health Commissioner with the Government of India, at the meeting of 
~he Rice Sub-Committee held in February 1934 (vide paragraph 2 of the 
Committee's report. (Annexure II) relating to co-operation with the 
School of Tropical Medicine at Calcutta, a copy of his letter No. 111921-R., 
iated the 5th March 1934, containing the result of his discussion with 
Dr. Ghosh and the Director of the School of Tropical Medicine, is attach­
ld for information (Annexure V). 

f,. As dl'sired by the Advisory Board at its last meeting, the subject 
,yill he examined. in the first instance by the Sub-Committee appointed to! 
lonsider Schemes of rice research, namely :-

The Vice·Chairman. Imperial CQuncil of Agricultural Research, 
Chairman, ex-officio. 

The Agricultural Expert, Imperial Couucil of Agricultural He. 
search. 

The Directors of Agriculture, Madras, Bombay, Bengal, United 
"Provinces, Burma, Bihar and Orissa and Central Provinces 

(or representatives of Agricultural Departments). 

Dr. F. J. F. Shaw, Director. Imperial Institute of Agricultural Re­
search, Pusa. 

Dr.J. C. Ghosh. 
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Rao Bahadur B. Viswanath. 

Professor P.' Parija, Ravenshaw College, Cuttack. 

Mr. M. Vaidyanathan, Statistician, Imperial Council of Agricul­
tural Research. 

Secretary, Imperial Council of Agricultural Research Secl'elllry 
ex-officio. • 

This Sub-Committee will meet at 2-45 P.M. on Monday. the 3rd Sep­
tember 1934 and its report will be submitted to the Advisory Board in 
due course. 

ANNEXURE I. 
SCHEME FOR RICE R.mEARCH DRAWN UP BY THE BIOCHEMICAL SECTION, 

CHEMICAL LABORATORY, UNIVERSITY or D.lCC.\. 

Biochemical and PhySico-chemical investigations of the varioUi 
samples of rice grown in Japan are consideTed to be very useful subject. 
of study anq many publications on this subjec~ by Japanese investigators 
hnve appeared in the last decade. These relate mostly to the proteins of 
rice seeds, (I), on the effect of the degree of polishing of rice on its absorp­
tion, (2), on rice-oxidase, (3) and similar subjects, (4). It mWit be ob­
served however that at present much better methods are available for in· 
vestigating the same problems. 

European and American investigators have dealt with rice protA!inI 
and rice-starch mostly in connection with their investigations on proteins 
and starch from' other cereals, (5). Many investigations have of course 
been carried out on the Vitamin B content of rice polishir.g. 

Sen (6) has carried out a preliminary chemical study of the rices of 
Bihar .and Orissa. Sen's paper also gives references to earlier work on 
the subject. Recently the Agricultural Chemist to the Government of 
Bengal has done some preliminary chemical analysis of a few types of 
Dacca rices (7). Both these investigators, it should be pointed out, have 
conc:crned themselves with the determination of moisture, etllt'r t'xtract, 
Bsh, total nitrogen, woody fibre and of some of the inorganic constituent. 
like lime, phosphoric acid, and potash. 

No systematic investigation on the physico-chemical properti(~s, on the 
chemical composition, on the ensymic digestibility, on the nutritive value 
and on the vitamin content of the different varieties of Indian rice appears 
to have been undertaken. Investigations of the different prol'f'rties of 
the same variety of rice grown under dift'erent manurial treatment have 
not also been done. It is therefore proposed to carry out a systematic 
and comprehensive investigation of the different varieties of rice grown in 
different parts of India from the abovementioned standpoints. All the 
investigations will be carried out with pure line strains in collaboration 
with the Department of Agriculture. Experiments would be made with 
parboiled and sun-dried rice and with polished and unpolished varieties. 

Physico-Chemical Properlies.-llr. G. V. Jacks, Deputy Director of 
'the Rothamsted Experimental Station, in a letter to Professor Ghosh on 
this subject says, " I am afraid we have been unable to find anything 
very pertinent on this sub~ct. We have searched our own files thoroughly 
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and we have also made enquiries from the Imperial Institute and people 
who might have worked on it, but with very little succeSs ". 

One important property. of different varieties of rice that should be 
examined is the water absorbing power and the time taken to absorb the 
maximum amount of water. This would enable us to choose those varieties 
of Indian rice which would be able to compete with American -trade rices 
like Carolina and Blue rose which fetch higher prices in Great Britain 
and other parts of the Empire because of their capacity for absorbing a 
greater amount of water. • 

Another important physical property which might be examined is the 
fuel value of different varieties. This might be easily done with the help 
of the C c- Oxy-calorimeter " of Benedict and Fox which is being used in 
the Nutrition Laboratory of Carnegie Institution of Washington, Boston. 
This apparatus (8) enables us to determine the calorific value from the_ 
volume of oxygen required for combustion. 

Rio-Chemical study.-It is proposed to study thoroughly the chemical 
composition of rice with special reference to its nutritional value. Not 
only the percentage of ether extract will be determined, but qualitative 
and qllllntitative determinations will be made of substances like sterols find 
phosphatides which are very important from the standpoint of nutrition. 
This study will be all the more facilitated because of the micro-chemical 
methods which are in vogue in this laboratory. Preliminary investigation 
of ether extract of rice in this laboratory shows the presence of sterols. 
For the determination of rice protein it is customary to estimate the total 
nitrogen and multiply it by 6.25. It must be remembered that all proteins 
are not equally efficient for nutritive purposes. Thus Mitc_hell (9) by 
means of some feeding experiments on rats showed that the biological 
values of proteins from different sources were quite different. 

The following t~ble summarises his results :-
Portein from 

Milk 
Corn 
Oats 
Rice 
Potato 
Yeast 
Casein 

~. '. 

:Eiological value. 

93 

,. 

72 

79 
86 
68 
85 
71 

Chemical analysis can give us,some idea about the nutritive values of 
different rice proteins when the amounts of the essential amino-acids 
lik!' r'ystine, lysine, tryptophane, tyrosine and probably histidine, pro­
line aud arginine which the animals cannot synthesise and must, therefore, 
receive in. the form of foodstuffs for their growth, in the proteins are 
determined. It is, therefore, proposed to isolate the proteins from rice 
by successive extractions with (a) water, (b) solutions of neutral salts 
like 10 per cent. sodium chloride solution, (c) dilute alkaline_ solutions, 
-and with (d) 70-80 per cent. alcohol. The nitrogen content of the resi­
dual rice will also be determined. The proteins will then be hydrolysed 
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and an attempt made to. estimate quantitatively the abovementioned essen­
tial amino-acids. This is really a very difficult task and methods have not 
yet been perfected. Fischer's Ester method, (10) and Dakin's method, 
(11) do not come into consideration as they require vert large amounta 
(100-500 grms.) of protein to start with and moreover do not afford a 
«luanti~tive separation and estimation of any particular amino-acid. 
Hoffmann's method (12) which requires only 0.5-1 grm. of protein 
characterises a protein by distributing the nitrogen content of its hydro­
lytic decomposit.ion products into three groups, (a) ammonia nitrogen, 
(11) basic nitrogen, (c) non-basic nitrogen and Ol;borne, (13) adds a 
fourth fraction, (d) humin nitrogen. By following the suggestions of 
Gortner and Holm (14) a quantitative measure of tryptophane can be 
obtained by Hausmann's method. Van Slyke's method (15) which ia 
being tried in this laboratory has the advantage of requiring a relatively 
small amount (3 grms. or less) of protein and permitting a quantitative 
determination of arginine, histidine and lysine. The cystine comes about 
SOper cent. too low. 

Cystine and lysine can also be biologically determin~ by means of 
feeding experiments with rats. This will be referred to in a later sec­
tion. 

Quantitative determinations tlf sulphur by Pregl's and also by Ter 
Meulen's micro-methods will also be undertaken. 

It is also proposed to perform the routine dt'tel'mination of cellulose, 
ash and moisture. 

As regards the inorganic constituents besides the determination:t of 
lime, phosphoric acid, and potash, qualitative and quantitative investiga­
tions for the presence of Jare metals like manganese and if one might be 
allowed to say, copper, which have been recently shown to playa very im­
portant part in the prevention of anaemia, will also be made. It might 
be mentioned that Boyd and De (16) have recently applicci the' Jllethod 
of quantitative spectroscopic analysis to the determination of trnc(,lI of 
manganese in urine. Examination of rice grown under manurial treat­
ment of traces of manganese and copper salts might be undertaken. 

NutritionaZ experiments with animals.-These experiments will be 
carried out from three view-points, viz., (i) biological determination of 
the essential amino-acids cystine and lysine ; (ii) dt'termina~on of biolo­
gical value of rice proteins; and (iM) estimation of vitamins! 

(i} Biological determinatwn of cystine and lysin e.-Thill might be 
done as recommended by Sherman and Words (17) by comparing the 
gain!! ill weight during a period of 6 weeks made by standard albino rats 
(initial age 28-29 days) on a basal diet of limited cystine content but 
adequate in all other respects with the gains made by strictly comparable 
animals on the same diet supplemented by knoWD additions of pure 
cystine (or by known additions of rice protein whose cystine content i8 
to be determined). 

It would be interesting to estimate both chemically and biologica1l1 
lbe amounts of the essential amino-lUlids of the same varieties of rice 
grown under different manurial conditions. 

(ii) Biological VallU 01 proteiM.-This determination i. very im­
portant since the biological value of a protein determines its nutritiTe 
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value. It is proposed to follow the method of Chick and Roscoe (18) and 
of Fixen, (19) who have improved upon the method of Mitchell, (20). 
Adult male rats of 300-450 grms. weight in metabolism cages described 
by liopkins and Ackroyd (21) with detachable wire floor introduced by 
Boas (22) and glass separators of Gross and Connell, (23) to effect 
quantitative separation of urine and faeces might be employed for the 
experimcnts. The basal nitrogen expenditure will be first determined 
by using nitrogen free diets. In succeeding. experiments the 
same diets would be used with idded rice protein in varying propor~ 
tiona (upto about 16 per cent. of the total dry diet). Care would be 
tlll.cn to provide for the adequate supply of Vitamins BI and B2 in whose 
absence, as has been shown by Fixen, there is a considerable decline in 
apetite and the intake of calories becomes too low to allow reliable 
figures to be obtained for the calculation of biological values. 

The relative nutritive values of rice proteins might also be determin­
ed 8S has been done by McCollum and co.workers, (24) and by Mitchell, 
(25) and by others, (26) by maintenance experiments on ,rats. The con­
sumption of food is generally ad libitum but it is essential as Mitchell 
points out t.hat record of good intakes should be kept. 

It would be really interesting ang useful to determine the nutritive 
values of protein from the same variety of rice grown under diff(erent 
manurial conditions, specially in view of the observation of McCarrison 
(27) on millet and wheat. 

Vitamin content.-Some attention, (28) appears to have been bestowed 
on some varieties of rice with regard to their Vitamin R I · It must be 
said, however, that quantitative determinations in terms of international 
units proposed by the Health Section of the League of Nations have not 
been done. It is proposed to examine the different varieties for the con~ 
tent of all the vitamins although it might be presumed that the amounts of 
Vitamins A, C, D are not likely to be large. Polished and unpolished rice 
as well as rice polishings would be examined. 

Vitamin A.-According to "Vitamin-a Survey of Present Know~ 
ledge" issued by the Medical Research Council in 1932, only whole 
grains of rice and wild rice contain some Vitamin A. It is now proposed 
to make a search for this vitamin in all varieties of Indian rice. 

Determinations would be made with young rats immediately after 
weaning (about 40 grms.). The breeding stock would be so fed that 
the young rats are not endowed with excessive reserves of vitamin A 
as has been done by Gudjonsson . (29). The test animals would be allowed 
to exhaust their reserves of 'Vitamin A as indicated by cessation of 
growth, by being fed on a basal diet providing adequate amounts of 
Vitamins Band D. After this, doses of the test substance, rice, would be 
administered. 

The values obtained by the biological method would be compared with 
those obtained from Carr and Price (30), blue values obtained with the 
Lovibond's Tintometer of the blue colour with antimony trichloride. The 
intensity of i absorption at 328 might also be profitably measured. 

Vit.amins Bl and ~.-Rice, specially rice polishings, is a rich 
sOurce of Vitamin B1• The Vitamin Bl would be estimated by curative 
~sts on young rats. This method of Smith (31) consists in the determina.­
tion of the minimal dose of the test material required to effect a cure of 



acute polyneuritis in young rata which have been reared after weaning 
On Ii basal diet free from the Vitamin B complex, supplemented by 
autoclaved brewer'. yeast to provide Vitamin B and by cod-liver oil 
Some growth tests with rats, (32) will also be made. 

Incidentally it is proposed to test the colorimetric method proposed 
by Spruyt (32) for estimating the anti-beri-beri vitamin percentage of 
rice. Since pure preparations of VitaIQi;n BI have been definitely ahoWll 
to contain sulphur. (32-B) it would be interesting to find out the varia,. 
tions of Vitamin BI content of rice when sulphur dressing or aulphur 
containing manures are applied to the rice fields. 

Determinations of Vitamin B. will be made b7 means of growth 
test.'! in which comparison is made between the amounts \)f materiw 
needed daily by young rats to promote growth at a given standard rate, 
when these are administered as additions to basal dieta adequate in aU 
respects and lacking in Vitamin B. (33). 

Vitamin D.-Young rats in which ricketa would be produced b7 feed­
ing them for about 3 weeks on a diet devoid of Vitamin D and having a 
high calcium and low phosphorus content (McCollum's diet No. 3143), 
would serve as experimental animals. Material to be tested would then 
be fed and determinations made by the estimation of ash contentt of the 
femoral bOllt's (34). An attempt will also be made to WIG the X-ra7 
photography method by collaboration with the Mitford Hospital, DacCL 

In all the above experiments albino rats would be used and copr()o 
graphy would be avoided by using special cages. 

Vitamin C.-Young growing guinea pigs (about 350 gnns. in weight) 
would be employed for the purpose. The method adopted b7 Holst and 
his collaborators at the Lister Institute (35) is proposed to be employed. 

Effect of different manurial treatment on the Vitamin content of 
rice would also be determined. 

Enzymic digeshoiZity.-It is proposed to find out the enzymic dige&­
tibility of different varieties of rice, parboiled and sundried, polished and 
Ilnpolished and both new and old. Action of Taka-diastase, IIltliva, 
valt-dia!lta."e and diastase preparation from pancrease and similar enzymic 
preparations will be tried. The method of WilJstatter, Waldschmidt. 
Leitz lind Hasse (36) will be adopted to follow the course of the reaction. 
It would also be interesting to find out if the purl' starch from all the 
varieties of rice are digestible at the same rate. The enzymic digests of 
the different rices might be analysed to find out how they di1fer from 
one another and in what respects. 

• • • • • • • 
The scheme will not involve the Imperial Council of Agricultural 

Research in any capital or recurring expenditur(! due to cost of apparatus, 
chemicals and equipment. The investigation will be supervised by Dr. 
Kalipada Basu, D.Sc. (Dacca), Ph.J;> .. (lfunich) , who has been appointed 
Biochemist in the University of Dacca. It is, however, necessary to ap­
point two Research Assistants on the scale of Rs. 160-10-200 for a 



period of 5 years. The expenditure on the part of the Council will be 
&8 follows :--

Recurring expenditure :-

Is' 2nd 3rd 4th 
year. year. year. yew. 

Re. Re. Ba. Be. 
Two B-arch .Aseiatanta on 

&.160-10-200 each per 
mllD88m •• 3,840 4,080 4,320 .,560 

Total expenditure for 5 years = Ba. 21,600. 

ANNEXURE II. 

SUBJECT No. 31. 

SUPPLEMENTARY NOTE. 

5th 
year. 

Ba. 

4,800 

PROCEEDINGS OF THE SECOND MEETING OF THE CO!IMI'ITEE ON RICE RESEARCH 
SCm:H~ 22ND FEBRUARY 1934. 

SUBJECT 31.-Application from the Government of Bengal for a grant 01 
Rs. 21,600 spread over five years for a scheme of research on the bio­
chemical a.nd physico-chemical properties of rice at the Dacca Univer­
nty. 
Professor Ghosh in introducing the scheme, explained that the Dacca 

University had established a Bio-chemical Department with a Reader In 
Bio-chemistry who had undergone special training in the bio-chemistry of 
cereals ; this was largely the result of a suggesiiou from the Bengal De­
partment of Agriculture that there was a need for research work of this 
character. The Biochemist was also engaged in teaching M.Sc., students 
and re<Luired two research assistants. He considered that the programme 
of work contained in the printed scheme was too extensive for the sta1f 
proposed and therefore he now suggested that all the work on the vitamins 
of rice should be undertaken at the School of Tropical Medicine, Calcutta; 
he und('r~tt:nd from a dis<-ussion with the Professor of Biochemistry that 
he would be willing to undertake this research. If this part were omitted, 
he thought that the Dacca University could undertake the rest of· the 
scheme. 

2. Mr. Allan considered that the programme of work was still too 
large for the staff which it was proposed to employ and that it would be 
much better to concentrate on one or two of the more important aspects. 
Rao Bahadur B. Viswanath suggested that the plan of work still required 
a modification and he did not think that Professor Ghosh had received full 
information about the work already carried out in India on the chemical 
composition of Indian rices. He referred to the work which had been: 
done at Coimbatore Agricultural Research Institute in co-operation with 
Colonel (now General Sir Robert) McCarrison. This work was pubIi~hed 
in 1924. As regards the nutritive value of different riceS, the South 
India t'Xperiments indicated that the Kistna Valley rice was superior to 
Bihar rice which in turn was better than Tanjore, Bengal coming next and 
Burma last. But it seemed rather doubtful whether the differences between 
t.192ICAR 



299 

individual varieties would be important. Marked di1ferencea in nutritive 
value were more likely to exist between large growers. It was also fairl1 
well c:stablished that the lower nutritive value of polished rice was due 
to the reduction in the content o( minerals and proteins. He would sug­
gest that work might be concentrated on three lines, viz., the determin ... 
tion, 9f the amino-acids in different rices, the study of the mineral content 
of rices and'the effect of manurial treatment on nutritive \·alue. Nutri­
tion experiments with animals were difficult and expensive and he con· 
Jiidered that it would be wise to get as far as possible by chemical methoo. 
first. It was also very desirable that co-operation with the aanctioned 
scheme at Bangalore and the scheme proposed for Madras should be 
arranged. He would suggest the omission of the nutrition experimenta 
with living animals at present. 

Lieutenant-Colonel "Russell, Public Health Commissioner to the Gov­
ernment of India, said that he was rather surprised to hear that the 
Tropical School of Medicine was in a position to undertake a new major 
research without additional staff and funds but he would discuss the 
~atter at Calcutta very shortly when he was visiting the Tropical School 
of Med~cine. His personal view was that if that institution was to take 
over the portion of the programme of work' suggested, it would need 
inore research assistants, more animal attendants, more animal accom­
modation and an increased grant for working expenses. He had doubt. 
whether Calcutta was really suitable for nutrition experiments of thia 
character. General McCarrison's work had shown that an equable 
climate was most important because it was necessary to eliminate out­
side factors. Work of this type meant using hundreds of animals for 
each ('x,Jwrimfnt as a statistical analysis of the result!! was e8III'Dtial. 
lie would discuss the matter with the Principal and l'rofessor of Bio­
chemistry at the Tropical School very shortly. 

3. In the course of further discussion, it was suggested that the ob­
iections to Calcutta as a centre for nutrition experiments with animals 
might also apply to Dacca. Lieutenant-Colonel Russell then suggested 
that the scheme should be referred to General McCarrison for advice and 
opinion' generally and especially in regard to the suitability of Calcutta 
and Dacca for nutrition work. Other members of the Committee sug­
gested that General McCarrison might be asked whether he could under­
take any part of this research. 

Dr. Burns said that the effect of differential manurial treatment on 
the nutritional value of rice was important and perhaps the only portion 
of the scheme which was strictly agricultural. It wa!l agreed that General 
McCarrison's comments on this question should be invited and the pOll­
sibility of doing work of this n.ature in ~engal and Dacca. 

4. Lieutenant-Colonel Russell agreed. With the emphasis which Rao 
Bahadm Viswanath placed on the determination of the amino acids. 

5. Professor Ghosh pointed out that the Dacca Laboratory "'aI 
sPecially well equipped for work on micro-chemical analysis. He agreed 
that the study' of amino-acids was essential but would also point out the 

, ~portance of studying the changes in digestibility which occurred after 
storage and,' also the changes which took place when rice was pAr-
boiled. ' -



The general feeling of the Committee waa that the work to be dona 
ahould be divided between Dacca, Coimbatore and Bangalore and that 
the matter should be further coDBidered at the next meeting of the Ad~ 
visory Board. 

6. Lieutenant-Colonel Russell emphasised the extreme importance of 
,restricting the work which it was now proposed to carry out to rices 
grown under known conditions. All members agreed to this. 

Finally, it was agreed that this scheme together with the pending 
scheme from Madras and the sanctioned scheme for work at the Indian 
Institute of Science should be sent to General Sir Robert McCarrison with­
.. note of the Committee's discussion, inviting his opinion and advice. !t­
was also agreed that before writing to General McCarrison an enquiry 
should be made from provincial Agricultural Chemists as to what work 
had been carried ont and waa actually in progress at the present moment 
and a summary o! this should be sent also. Lieut.-Colonel Russell kindly 
offered to assist in the preparation of the draft to General McCarrison. 

EXTRACTS FROM THE PROCEEDINGS 011' THE AoVISO~ BOABD, FEB&UART 
1934. 

7. Application from the Government of Bengal for a grant 01 
RI. 21,600 spread over five years flW a scheme of research, on rthe 
bio-rhemiral and physico-chemical properties of rice at the D(U',ctJ 
University. (Subject No. 91 on the Agenda}.-Mr. Burt introduee4 
the report of the Rice Research Schemes Committee 80 far as it related to 
this scheme, and referred to the Committee's recommendation that this 
scheme together with the pending scheme from Itfadras and the scheme 
already sanctioned for work at the Indian Institute of Science, Banga.­
lore, should be sent to General Sir Robert McCarrison with a note of the 
Committee's recommendation inviting his opinion and advice. He also 
mentioned that the Committee had agreed that before writing to Sir 
Robert l\IcCarrison an enquiry should be made from Provincial AgricuJ... 
tural Chemists as to the work which had been carried out and was actu­
ally in progress at the present moment and a summary of this should also 
be sent. Lt.-Col. A. J. H. Russell had kindly offered to assist in the 
preparation of the draft to Sir Robert McCarrison. He added that on 
receipt of General 1\1cCarrison's reply the whole question should agaiu. 
be examined by the Committee and submitted tQ the Board at its next 
meeting. The Committee's report waa adopted. 

ANNEXU"RE III. 

ABSTlUCT STATEHENT SHOWING THE WORK BEING DONE IN TUB VARIOUS PBO­
VINCES ON THE BI()'CBEMICAL AND PBYSIOO-CBEHICAL PBOPERTIm OP 
mCJ; AS ASCERTAINED PROM THE PROVINCIAL AGBICUIJl'UB.AL CB1!'3IlSTS. 

The only provinces in which work on the subject appears to have 
been done recently or where it is contemplated at present, are Madras,. 
Bombay, United Provinces and Bihar and Orissa. The position is sum­
marised below 80 far as information is available. 
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JltJ4ra.r.-
(1) Work dOM.-A large number of samples of rice crown in the 

Madras ~idency were analysed for their ash. fat, protein, fibre, carbo­
hydrate and mineral contents. Part of the work wu publialhed in the 
Year Book of the Department of Agriculture, Madras, and part ia 'Wait.ing 
to be written up for publication. 

(2) In a collaborative investigation with Major General ~ 
R. McCarrison, large numbers of samples of rices, from dift'erent places 
in India were analysed and feeding tests carried out. In thia scheme of 
work, Raw Rice, parboiled rice, rice with different degree. of poliahing, 
rice polished and washed were analysed. The several samples that were 
submitted to analysis in my laboratories, were used for nutrition testa 
by Major General Sir Robert McCarrison at Coonoor for their vitamin 
values. The results of these investigations were published in the Indian 
Journal of Medical Research. 

War"" completed and", progr". and awoitmg ptlblicatiotL 

(3) lh'ganic phospho"" ctmlenf 01 tractiom 01 ric,.-In thia, 'ow 
and bran were submitted to detailed examination in regard to their 
organic phosphorous content. 

(4) TIle changes that paddy undergoes 0-11 ,torage.-Thw ruvestiga­
tion comprises the periodical analysis of paddy on storage for its capaci\7 
to absorb water, swelling, chan~s in protein and ash coutenta. 
, (5) Experiment. with referencs to caoking.-This investigation baa 

for its object the ascertaining of the action of ditferent nits on the 
~latjJlization of !>tarch on cooking. 

(6) Biological experiments with rats of the effect of adding ou. 
protein and minerals to polished rice. 

Bombay.-
The following work is reported by the Agricultural Chemist, to be in 

progress. 

Chemical and Bia-chemical study 01 Rice done in Ue Bo-mbtJy ruitIeftCY.--
1. Assimilation of plant-food by Rice plant. (Bulletin No. 154 of 

1928.) 

Papers tlot yet ,pvblished.-
2. Chemical study of the changes which take plaee in rice .. 00 duriDg 

germination. 
3. A study of the Enzymes in the germinating and I't'Sting seed of 

rice. 
4. A study of the distintegration of rice during storage and degestibi­

lity of new and old rice. 

5. A study of the changes which take place during the formation of 
rice grain. 

6. Effect of manuring the rice plant with Sulphate of Ammonia and 
other manures on the growth of rice plant and on the proportion of p~ 
teins in the rice seed. 



302 

United Province,.-

No research has been undertaken on the bio-chemical and physico­
chemical properties of rice. In 1930 some work was done on the chemical 
analYlSis of nillc different varieties of rice including the determination of 
nitrogen and albuminoids, oil, woody fibre, moisture, ash and sugars. The 
varieties were of diverse characteristic~arly medium and late, coarse, 
fine fragrant and without fragrance. No further work has been done 
,&ince 1930. 

Biha,. and Orissa.-

No work on the strictly bio-chemical side of the problem has been or 
iB being dont'o S(lm(' experiments were however conducted on the ' rate 
and extent of nitrogen assimilation by rice plant' and on the ' changes 
in mineral constituents and nitrogen in rice due to manuring'. The 
following items have been included in this year's programme :-

1. Relation of soil composition to quality in rice. 

2. Chemical and physico-chemical basis of quality in rice. 

3. Nutritive value of different varieties and those under manurial 
treatments. 

4. Effect of storage on nutritive value. 

So far as nutritive value is concerned this year's !E-tuuy will bc con­
fined to detailed chemical analyses excluding vitamin assimilation-also 
it will not bc pOl>sible to do experiments on animals till proper laboratory 
equipment could be secured. 

(Note.-This Programme seems very ambitious for the very limited 
facilities available at Sabour. It forms part of a Scheme recently re­
ceivcd whil·1t bill! not yet been placed before the Advisory Board.) 

B. C. BURT. 

COpy 011' L!1rl'ER I'ROM AGRICULTURAL CHEMIST, BUJ:MA, MANDALAY. TO TBl!I 
SECRETARY, I~PERIAL COUNCIL OP' AGRICULTURAL RESEARCH, No. 31371 
1.A.-10IA.C., DATED THE 18mlWm AUGUST 1934. 

SUBJECT :-Scheme for rice research drawn up by the Bio-chemical Sec­
film of the University of Dacca. 

With reference to your letter No. F.-60134IAgri., dated 11th August 
1934, I have the honour to say that I am not aware of any work carried 
out in Burma on this subject. In my Bulletin No. 146 of the Agricul­
tural Re'search Institute, PU9ll., 1923, I published certain figures showing 
the chemical composition of parboiled rices, vide Table XIV, page 37 
but no systematic study has been attempted apart from ordinary chemical 
analysis which really conveys little useful information. Biochemical and 
physico-chemical properties of rice do not appear to have been studied 
at all in Burma. 
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ANNEXURE IV. 

CoPY OP Lm"l'EB noll MAJOB-GJ!iNEB.AL SIB ROBERT McCAlUUSON. K'I' .• 
C.I.E., K.H.P.. I.~.S., DIRECTOR, NUTlUTION REs!:ABcB, INDLUI RJa. 
sEABCU F'UND AssOCIATION, COONOOR, TO THE - S1!lC&1l:T.\RY. IXI'I.'RIAL 
COUNOL OF AGRICUL'l'U!BAL REs.&.ucH, Snn.~ No. 441. DATED 'I'D 23Bb 
AUGCfoT 1934. 

Reference :-Your No. 60}34-Agri., dated 30th July 1934. 

I have the honour to acknowledge the receipt of your letter above 
referred to and, in reply thereto, t~ advise your Council &8 follows :-

(a) That the scheme put forward by the Biological Section of 
the Chemical Laboratory of the University of Dacca be not 
sl:llctioned. 

(b) That the Scheme put forward by the Government of Madru 
be sanctioned only in 80 far &8 it relates to the e1fects of 
cultivation-manuring, etc.,-on the nutritive value of 
rice. 

In view of the first of these recommendations yout further question, 
88 to the suitability of Calcutta, in preference to Dacca, for the proposed 
work, does not arise. 

1\Iy reasons -for these recommendations will become apparent from 
the consideration which follow : considerations set out in response to the 
request of your Council for my advice in regard to the rice-question in 
general : 

Rice is the staple article of diet of approximately one-third of the 
total population of India. Its proper cultivation, whereby its nutritive 
value can be maintained at an optimum level, is, therefore, a matter of 
much importance ; an importance which is, however, limited by the pro­
perties oi1he grain itself. 

The nutritive value of rice, and the place that it holds in this regard 
rrelative to other cereal grains in common use in India, depl'nds on ita 
content of four important food-essentials: proteins, fats, mineral salts 
and vitamins. With respect to one or other or all of these essentiala it 
is definitely inferior to wheat, cambu, cholam. barley, ragi or bajri and 
maize. This inferiority may be illustrated by a comparison of ita chem" 
.w. ~mpofiition witll that of wheat :"-

Percentage 
Whole rice. composition of : 

Whole wheat. 

Minerals 12.8 14.0 
Proteins 'i.3 14..0 
Fats ... 0.6 1.3 
Corbohydrates '18.3 66.3 
Fibre 0.4 3.3 
Ash (minerals) 0.6 1.4, = 100.0 

It will 'be observed th4t while whole wheat containa approximately 
twiee as much protein, fat and mineral salts as whole riee, the earboh,.. 



drate-eontent of the latter is the greater. The fuel-value of whore rice is, 
therefore. not inferior to that of wheat or of other cereal grains. 

As to the vitamin-value of whole rice, it may be said that the only 
vitamin requiring serious consideration is vitamin B, since no cereal grain 
is an important source of other essential vitamins (A, C and D). (Vit&­
min E need not be considered). From the accompanying fi.,'7\lres (not 
attached) it will be seen that the vitamin ~value of whole rice is ap­
proximately one-half that of whole wheat. 

The defects above mentioned are those inherent in the whole rice­
grain. It is well-known that in spite of great differences in appearance, 
as well as in the conditions under which different samples of rice are grown, 
the llitrvg-enow; ano! other constituents of whole rice vary within relative 
nanow limits. Thus, in regard to proteins the mipimum content is rarely 
less than 7 per cent. and rarely more than 8 per cent. Grains of the finest 
composition are those from plants grown either in rich virgin soil or on 
laud which has heen liberally manured: the latter is no doubt tllC cause of 
the excellent quality of Japanese rice. 

It is apparent, therefore, that there is an optimum point of nutritive 
value beyond which the best whole rice cannot go and this point is weI! 
below that for whole wheat and certain other cereals in common use in 
India. No amount of research is likely to yield rel>'lllts which, if put into 
practice (a doubtful contingency), would increase the nutritive value of 
whole rice to any considerable extent. The obvious way to improve the 
nlltril iw yniue of th(; rice-caterer's diet is to provide supplements to the 
rice \,·hich make good its defects. With such supplemen~s ric-e is a very 
vlIluuhle food-material and one well suited to the climatic conditions of 
those part!'; {Jf India wherein it is the staple article of diet of the people. 

Hitherto I have dealt only with whole rice. But, as is well-known, 
rice in its whole state is not used as food. Before consumption it is sub­
jected to certain retining processes which further reduce its nutritive 
,-alue ; the amount of reduction depending on the nature of the process, 
or combination of processes, to which it is subjected. These processes are: 
Home-pounding ; milling in raw state with varying degrees of polishing; 
parboiling and subsequent milling; washing; and cooking. The effects of 
these processe~ are fully dealt with in Indian Medical Research Memoir ND. 
2. (October, 1924), by McCarrison and Norish. All of them lower the nutri­
tive value of the original grain to a greater or to a lesser degree ; this 
lowering being due to loss of proteins, fats, mineral salts and vitamins. 
The process of parboiling is peculiar in tl1at it cnm.es the outer layers of 
the grain to adhere to the endosperm and so preSfrves to ii considerable 
extent, the vitamin B content of the grain. But this preservation i", in 
practice, generally short-lived ; for the washin~ tIl which parboiled rice is, 
as a rule subject before consumption has the effect of removing, in ~ea\ 
part, the wl!-ter-soluble vitamins. Further, the small amount of vitamin A 
contained in'the original grain is destroyed by the parboiling process. The 
net result of all thil> is that rice, as consumed, L'I !l poor staple food upon 
w.llich to huild a physiol~ically efficient diet ; much poo!"er than other 
cer(·al I!'rnins (wheat, cambu, ragi, etc.), which are in this country, cus­
tomnrily cnn.<;umed in the whole, or practically whole, condition_ The rice­
eater's f]iet, e5pf-c!ally in persons of the poorer elas~ is likely, therefore, 
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tohava four gran fanlts : deficiency of suitable protein ; de1l.cienq of 
mineral dalts ; deficiency of fats ; and, deficiency of vitamina. 

No cereal grain, however, good it may be, ill in itself a complete food. 
It needs to be supplemented with other food-material8 which make good ita 
defects. So far &8 rice is concerned these defect&-especially when polish­
ed rice is used-are relatively greater than are th08(' of other grains ; and 

-they demand that the supplements to the rice-eater', diet must be adequate 
and well chosen. The problem, therefore, is not 80 much one of improve­
ment in the nutritive value of the rice itself as of provision of supplementa 
to the rice ',Vhich will make the rice-eater '8 diet physiologically complete. 

In view of these considerations it may well be asked: .. What is ex­
pc;!ted to bc acl;ill\-ed by further research on the nutrit.ive value of rice' .. 
Is it intended thereby to devise means for increasing the protein, the mine­
:ral or the vitamin content of the rice' For if this be the intention it can 
only be successful to a limited extent, and that success will depend on the 
extent to which rice-growers can be induced to improve their methods 
vf cultivation. 0,' k; it the intention to acquire knowledge for the Rake of 
knowledge T If so, it is a laudable one; but, 11nfortunately, it is one that 
holds out little prospect of utility to the rice-eater. Interesting a8 it i. 
to the scientist to know th&t the proteins of rice are of this or that order 
of biological value,· it is of no interest to the poorer class rice-eater whose 
diet does not contain a sufficiency of any kind of protein. What he wanta 
is more protein, and that. he cannot get from rice however goOd the rice 
may be. Were money no object to your Council. it would no doubt be of 
interest to carry to a successful issue a scheme 8uch &8 that propounded 
by tllc Univ('}'sity of Dacca. But as money is a matter of prime import­
ance I cannot recommend that it be spent in the way suggested. Even 
were it decided to proceed with this Scheme it would be necessary to take 
excf~ptinn to it 11/1 fhl' grounds, already referred to by OM mf'mber of your 
.Council, that it is far too extensive to be undertaken except in a uroperly 
equipped In!l1itlltc for Nutrition, staffed by scientists of skill and expe­
rience. 

Investigations dealing with the c11ltivation, manuring, etc., of rice, 
and with the effect of sl1ch cultivation on the nutritive value of rice, are 

. of a different order ; these should receive the C01lllcil', support; not only 
on account of their value in regard to rice but to vet!'etable food, in gt'Df>-
ral. . 

. Personally, I am of opinion, that the Imperial Council of Agricultural 

.Research!<hould conentrate its attention not so mnl'h on a study of the 
nutritive value I,lf rice 8S on research dealing with the greater production 
in this country of cheap supplements to the rict'-eater's diet. The addi­
tion to such a diet of a handful of whole wheat. or of Soya-beaD. or of 
ground-nut cake to which a small proportion of casein i8 added and the 
freer nse of milk and milk-products will do more to raise the nutritive 
value of a ricl'-diet. ana to improve the physique of it, use". than all the 
rf'search on the nutritive value of rice itself that it is possible for the mind 
of man to devise. 

I {,Imnot conclude this letter' without S('me refnence to a matter with 
~hich. I feel. 'yonr Council should concern itself. 171:: A Survey of the 

·Vide : Attached . extract from Tropical Diseasell Bulletin. 
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Food Resources of India. In this connexion I append a Memorandum. re­
cently submitted by me to the Public Health Commissioner with the Gov­
ernment of India. This survey is, in my opinion, so urgently needed as 
to take precedence over any other investigation dealing with food or food­
production. It is, indeed, an essential preliminary to such investigations. 

I would direct attention, also, to the following publications wherein 
is to be found much information in regard to the general question of 
rice :-

(i) The Agricultural Ledger.-No. 5 for 1908-09 (Vegetable pro:. 
ducts Series, No. 110), prepared by Mr. David Hooper, 
F.C.S., and published by the Indian Government of CalcuttA. 

(ii) I'ood Grains 0/ I1ldia by Professor A. H. Church. 
(iii) Madras Agricultural Department's Year Book for 1920-21. 

TROPICAL DISEASES BULLETIN. 

Vol. 31, No.7, July, 1934, pages 478~479 . 
.. Phillippine Rice-Mill Products 'With Particular R~ference to the Nutri­

tive Value and Preservation of Rice-Bran." 
(Phillippine JI. Se. 1933, September, Vol. 52, No.1, pages 1-78.) 

By 

West, A. p. and Cruz, .A. O. 

The average yearly production of paddy (unhulled) rice in the Phil­
lippines is two million metric tons. In the Phillippine process of milling 
the rice is passed through a huller, the hulls art; used in the boiler, and 
/the rice is polished, in which process the bran, consisting of the entire 
seed coat and the embryo as well as most of the aleurone layer is removed. 
Polished rice usually contains remnants of the oily aleurone layer, and 
the oil tends to becom~ rancid when the rice is stored for some time. Rice 
~rch is used in laundering, preparing foods, making pastes, medicinal 
tablets and cosmetics. Rice hulls are used for fuel, packing hygroscopic 
materials, filtering, .and the ash makE'S good polir,hing powders. Polished 
rice keeps much better than, and does not become infested with insects as 
does unpolished rice. The fats, proteins and vit&mins of the paddy rice 
are contained chiefly in the bran. High-grade moisture-free bran should 
confain at least 20 per cent. of vegetable oil. For human consumption the 
bran should contain practically no hulls as they irritate the intestine, and 
in milling a very efficient blower should be used. The presence of hulls 
in the bran can be determined ;nicroscopically. . 

The proteins of rice bran are similar to those of meat and milk and 
soya.bean ; their bi010gical value compares favourably with those of meat. 

"The bran 'contains an excess of phosphorous as compared with lime and in 
this respec,lt is unbalanced. In other respects it is an excellent food, being 
more nutritious than hydraulic copra cake, wheat bran," Graham and 
straight grade flour. If its natural flavour is objected to, this may be 
toned down by mixing with wheat flour; 3 parts of wheat flour and 1 of 
bran make a good mixture for bread and cakes. The bran does not contain 
gluten and fhe wheat flour remedies this deficiency. Beriberi is a very 
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-eommon disease among ·the. poor of the Phillippines -and for this reasoa 
the Vitamin B content of the bran assumes special importance. The 
:yield of the tikitiki extract from bran varies considerably, the p01euc1 
~f Icc. of the standard extract is that of 14.5 gm. of the high·grade rice 
bran. It has been estimated that for people who are susceptible to beriberi 
30 gm. of rice bran daily provides sufficient vitamin B The annual pro­

'ductiou of dce bran in the Phillippine.s is about sufficient lor all the 
'People l'<!quiting it for its medicinal value and for others who. might po&-
sibly benefit from its use. . 

De'terioration of rice-bran is caused by insect infestation and also by 
hydrolysis of the rice oil in the presence of moisture, due to the lipases 
present in the vegetable tissue. This decomposition causes a disagreeable 
taste. The authors' results indicate that the best method for preserving 
'the bran is to heat it at a temperature of about 105°C. for 3 hours and 
then keep it in moisture-proof packages, for which cellophane is the best 
material. The vitamin content is not affected by this process, and the 
lipases only appear to be rendered inactive for JDOifltllre gains acC'eSf 
and L~drol.vsis commences. Heating at 120°C, for 6 bOllI'S appear. to 
destroy tIle C'l'zymes. In preparing rice bran for storage a cooker con­
taining a stirrer should be used as stirring assists the remonj of moisture ; 
the bran should IX' packed whilst hqt. Where proper facilitif~ Bre not 
available, the bran may be heated, with continual stirring, in frying pan 
over a low fj,'e until the bran turns slightly darker in colour; it ill thcn 
placed in a can or glass jar which must be closed tightly. The brlln will 
then keep in gOl)d 1londition for a week or more. Thc h(!ated bran 1131 
more pleasant flavour than the fre.~ih raw bran. In the Pbillippines fine 
rice bran is very cheap and is used chiefly for feeding Jattle anA poultry, 
For the poorer classes. whose diet is principally polished rice, the use ot 
!rice bran would remedy to a considerable extent the present deficiencies 
;in 'fats, Proteins anll vitamins. It would prevent beriberi 8.nd impl'ove 
the general health, and at the same time develop the natnral resourC(,8 of 
UIC country (II. N. H. Green). 

,sUBJECT :---Survey of Food-material and their food-values throughO'l-ti 
India. (P. H, C, letter No. 262\2011, dated the 13th Aprtl 
1934.) 

In It previous communication (my letter No. 1094 of 28th March, 
~934), I had the honour to direct your attention to the nced that exist. 
for a survey of food resources of India, and for a cletermination of the 
food-values of the various articles entering into the dietaries of the 
Indian People. In that communication I mggested that this objeC't might 
be attained " l)y enlisting the assistance of the Agricultural Departments 
of all PreSIdencies and Provinces ". 

Of t'he necessity. to undertake this project there is, 1 hope, no neeci 
to speak at length. It is a necessity recognized 10~ since by other coun­
tr"ie& ; such, for instance, as Japan. and the Phillippines : with the result 
.that at the present time every article of food used by their people has 
been catalogued and its food-value determined 'by accurate chemical 
analysis and other means of assay. Two purposes are served by so doing: 
"tables of food-values are thus made for the information of the public ; and a 
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number of food.materials, not perhaps in general use, are revealed as posses­
sing nutritivc "alueR of a high or particular order. T.here is, for illstan<.>e. 
in certain parts of India, a marked deficiency in the the calcium, the phos­
phOnlll, t~c iron or, it may be, the iodine·content of the food of the people. 
It is well therefore, to be aware of the several food-materials that may be 
made use o( in order to avoid these disease-producing deficiencies. There 
is, too, a. widely spread lack of certain vitamins in the food ; it is essential 
that the people of every province should have available to them sufficiently 
accurate information as to the sources from ,vhich these vitamins may 
most readily be obtained. 

The question, rather, is how to proceed in a matter of such seeming 
magnitude: As I pointed out in my previous communication the variety 
of food-stuffs used by the people of India is widely different in different 
parts of the Peninsula. Even when the food-stuff is the same its chemical 
composition and, therefore, its food.value may differ according to the re­
gion in which it is grown. Because some vegetable food-stuff is botanic­
ally the same in different parts of India it does not follow that it is 
chemically and nutritionally the same. It is not fitting, therefore, that 
such a survey as is here !luggested should be undertaken by a single 
chemical laboratory located somewhere in India. Expediency, efficiency 
and celerity require that it should be undertaken by the various chemical 
laboratories distributed in the various Presidencies and Provinces. The 
laboratories of the several Agricultural Departments are those in which 
the necessary chemical analysis could best be carried out. The Depart. 
ments are in close touch with the agricultural activities of t.he Provinces 
ill which they are locat.ed ; their chemfual laboratories are day by day 
engaged in such analyses of food-materials as is here suggested; probably 
some of them have already accumulated a considerable mass of chemical 
data in regard to the foods produced in their respective Provinces. It 
needs hilt 1\ little cO-01'dinatiQn, the routine analYSiS, with a definite end 
in view, of every known food-material in every Province, and the adoption 
of II Unif(ll'1l1 E.ys1eru or recording the results of analyses, to pr()vide 
within relatively short time all the information that India so sorely needs 
in regard to the foods used by her people. . 

I venture to think that if the various Provincial Governments were 
II.pproacned by the Government of India with the object of enlisting their 
co.operation in this matter it would be readily given. 

My detailed proposal is this :-

(1) ..The Agricultural Department of each Presidency or Province' 
should be asked to make a' preliminary survey, of all food­
materials, however, rare their use maybe, entering into the 
dietaries of the people of the Presidency or Province. These 
food·materials to .. be catalogued under the following head­
ings :-

I. l'fgefable~ and vegetable products: including flowers, frnits,. 
" v~etables. leaves, legumes, roots, tubers, shoots. 

II. Graf'llS and products 0/ grains: including barley, maize,. , 
millet, wheat. riceanil other food-grains ; and their pro­
ducts ; flour se moline. etc. 

III. Milk and its Products: of the ('ow. buffalo. goat. camel an<l 
shepp. Butter, ghee, curds, cheese, cream. 
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IV. MEat ond meal producfl : including llesh meat (of eattle, 
sheep and goats) ; organs (heart, brain, kidney, liver), 
tongue, marrow sweetbread, suet. 

V. P01dtry OM ga".. : including egg&. 

VI. Fi.h : fresh, salted, dNd: and miscellaneous animal 
foods of this order (molluscs, shell.fish, etc.). 

VII. Sugars: including jaggery, refined Bugar, syrup and 
honey. 

VIII. Beverages : including fresh fruit juices and fermented 
beverages. 

IX. Tea, Coffee. 
X. Condiments, spices, pickles. 

XI. MiscFllaneous materials, not coming within previou8 eatego­
ri~ ; such, for instance, as sweetmeats and other Indian 
cooked foo&- or dainties on sale in bazaars or at railway 
stations. 

(2) A table of analyses of these materials should then be prepared 
from existing data and from new data derived from chemical 
analyses in the future. This table to include :' the moisture, 
ash, protein, fat, crude fibre, carbohydrate, calcium, phos­
phorus, iron (and in Himalayan and sub-Himalayan regions, 
iodine) and vitamin-content of the edible portion of each 
food-stuff. It should include alSll a column showing the. 
calorie-value of each article of food. 

A specimen form,· suggested for general us(', is appended. 

(3) The accurate determination of tOe vitamin-content of these 
food-materials is a tedious, difficult and expensive process , 
and it may be questioned whether, in the present state of 
knowledge and for our present purpose, it is worth while. 
Personally, I dQ not think it is. For the modern Science of 
Nutrition caDDot, as yet, give a definite numerical valae 
of the vitamin-content of any food-material, nor is it known 
with precision how much, by weight, of this or that vitamm 
is required daily by human beings of diff't>rent ages. What 
we do know is that these vitamin." are highly important 
constituents of food ; and, they are needful, for proper nutri­
tion, in those amounts that are pre!;f'nt, in natural, unso­
phiscated food-stuffs. in combination with other ('lem('nt8 and 
complexes necessary for such proper nutrition. For our pre­
sent purpose all that is nquired is to indicate in the Table 
of Food-values the best sources of thesf' vitamins. And here 
advanta~e may be taken of existing knowledge without ra­
"ort tu 1h(' actual assav of the vitamin. .. in ench food-material, 
unless, indeed,· facilitit's-biological. 8pectro~aphie or 
chemical-for such 8SO;&y exist in tlte laboratories concerned. 

-In this form it has been neeessary to use both the mptrie and the British 
"IIystem of wpjghl~. For, while the cousumer purehas.es the ingt"edillntft of his 
tood in onncfoS 01 J)()unds the dietitian thinks or ealeulatea in pmmea or mil­
tigrlJlIlJU!S : hf'nee the dua! system adopted in the Table. 
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Appended are certain broad, general rules which will enable a BUill­
ciently accurate indication to be given of the vitamin-contents of the 
various food-stuffs. 

It is possible, even probable, that the immediate undertaking of ~ 
project by the several Agricultural Departments throughout India would 
necessitate an increase in their existing. chemical staff. Jndia has large 
numbfrs (.f youn~ (~hemjsts well fitted under propel' supervi....ion for this 
work. I have no doubt that an advertisement offering a salary of Rs. 150 
per mensem would bring in some hundred replies. Here, then, is not only 
au OPlllll tUllit~- tc. accomplish a much-to-be-desire<l end but IIll opportu­
nity to providl.' temporary employment for many unemployed, 
young Indian Chl'mists ; the latter is a much-to-be-desired end in itself. 

ASNuming, tht'n, that the necessary analytical work required the em­
ployment, by each Department of Agriculture in Ilidia, of 12 additional 
chemists each at a salary of Rs. 150 p. m., and one supervising ehemist at 
Rs. 300 p. m., the cost per annum for staff would be as follows :-

12 Chemists at Rs. 150 p. m. 
1 Supervising Chemist at &. 300 p. m. 

Total 

Rs. 
Per annum. 

21,600 
3,600 

25,200 

If to this were added say Rs. 10,000 per annum for extra apparatus and 
chemicals the total of the enterprise, for each Presidency or Province, 
would not exceed &. 35,000 (or say, Rs.40,000) per annum, a cost trifling 
in comparison to the value of the results that would be achieved. 

~th this 6ta.ff it should be possible for each chemist to furnish a 
complete analysis of one food-stuff every two days. There are 288 work­
ing days in the Government year, and allowing half-a-day for each of the 
46 Saturdays we arrive at 265 days. If each chemist were to produce a 
complete analysis of one food-stuff every two days he ought to deal with 
at least 130 food-stuffs in the year. Twelve cht'mists could, or should, 
therefore, provide analyses of over 1,500 food-stuffs in a single year. On 
this basis the whole enterprise if properly organizt'd, should be completed 
throughout India in a year or at most two years time. 

In ordt'r to organize and co-ordinate effort throughout India and com­
plete this project in the shortest possible time I suggest that an experienced 
officer be placed in charge of it by the Government of India; this officer's 
duty to incluae quarterly visits to each laboratory throughout India where 
the work is in rrogr~, and the submission of a final report to Govern­
ment on its completion. This Report should then be gone into by the 
Director of Nutrition and Tables of Food-values for the whole of India 
issued thereafter by the Central Government. 

In the preparation of this Note I have been handicapped by want of 
intimate acquaintance with the administration of a Departml'nt of Agri­
culture ; and, also, by want of knowledge of the laboratory and other faci­
litil'S for the suggl'sted work which are available in each provinee. . But 
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qj occasions during past years.I have had to seek the co-qperation and 
assistance of Officel"!l of various departments of Agriculture ; and judging 
by their readiness to co-operate and to assist in any measure designed to 
\lenefit the people of this country I am confident that the Agricultural De­
partments themselves would view this enterprise with the fullest sympathy. 
would unhesitingly co-operate in it, and, out of the abundance of thei" 
htowledge and exyerience, would add greatly to the value of the results 
~ be achieved by it. 

General. Rules f~' indicating Vitami1lo-1Ialuell 0/ /ood-stuff •. 

The following general rules should enable the columns in the Table 
of food-values headed.' Vitamin A', ' Vitamin B' and • Vitamin C' to 
be filled in opposite each food-stuff with sufficient accuracy : 

(a) All 'U!hoZe grains, seeds and fruits, which are capable of growt~ 
when planted in suitable soil, are rich sources of Vitamin B. 
(It is unnecessary to' complicate the Table of Food-values 
b:r the division of this vitamin-(lomplex iuto its component 
parts). 'l'heir richn~ in this ,dtamin may be indicated in the 
Table of Food-values by three plus signs: + + + Such 
grains also contain some Vitamin A, which may be represent­
ed by the sign < + ,but no Vitamin C ; the lack of 
the latter should be indicated in the Table of Food-values by 
the negative sign (--) or by zero (0). 

(b) 

(0) 

(d) 

(e) 

(f) 

All. products of food-grains or legumes contain less Vitamin B 
than the original article, unless the product be the whole. 
article in another form. Thus, if we represent the VitamiD 
B-value of whole wheat by three plus signs (+ + +) 
it will be safe to represent that, of whol,e wheat 11oUJ,' by two 
( + +), that of white 110ur by one ( + ) a..t that 

of sophisticated flour by less than one ( < + or ± l 
All fresh, green vegetable foo~ are rich sources of Vitamin C. 

Broadly speaking their richness in this factor is proportional 
to their greenness and freshness; and, it may be represented 
by three (+ + +), two (+ +) or one ( + ) 
plus signs according thereto. 

The growing parts of all plants used as food as (e.g., the grow­
ing tips) contain Vitamin A ; the amount of it may be re­
presented by a single plus sign ( + ). They also contain 
Vitamin B in amounts represented by one plus (+ ), and. 
of course, Vitamin C (+ + + ). 

All yellow: golden or reddish coloured vegetable foods, whether 
grown above or below ground, contain Vitamin A ; tbe 
amount of it may be represented by two ( + + ) or by 
one ( + ) plus sign according to tbe degree of colouration. 

All edible parts of herbs bearing seed-apart from the seed 
itself which is rich in it contain BOme Vitamin B ; the 
amount of which may be, represented, by a single plus sign. 
(+ ). 
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All fresh tubers and roors contain vitamins B and C. The 
former may be represented by a single plus sign ( + ); 
the latter by two plus sign (+ +). They also contain 
some Vitamin A « + or ±); and if yellow coloured 
they IlIay contain it in considerahle amounts [vidt: (e) 
above). 

(h) All fresh fruits and their- fresh juices are. rich sources of 
Vitamin C (-+ +). All yellow, golden or reddish 
fruits contain Vitamin A ( + ). 

(i) All sprouted grains contain Vitamin C (+ ) although the un­
sprouted grains contain none ( + ). 

(l) All animal fats are rich sources of Vitamin A ; less so in India­
where the fodder of cattle, sheep and goats is so often 
scanty and parched-than in western countries. All vege­
Tabl(· fats contain little Or no Vitamin A. The former class 
of fats should have two plus signs + + ) assigned to them 
under this heading, the latter a negative sign ( - ). 
Certain vegetable oils contain some ( < + ) Vitamin A ; 
but in general, these oils are a very poor source of this im­
portant factor. It is best, therefore, to indicate this pauc~ty 
by the negative sign in all cases. 

(k) All fresh foods contain Vitamin B ; a single plus sign ( +) 
is a sufficiently accurate indication of its amount. 

(l) All organs (liver; kidney, sweetbread, etc.), are rich sources 
of Vitamin B : two plus sign ( l- + ) will indicate this 
with sufficient accuracy. 

(m) Eggs contain both Vitamin A (+ +) and B (+ +) 
bU1; little or no Vitamin. C ( - ). 

(n) A!l fil!h oilfl contain Vitamin A : .fresh water fish (+ ) and Sea-
fish ( ++ ). . 

+ + +indir;utes I rich in ' : 
+ + indicates • moderately rich. in' ; 

+ indicates I some '; 
< + indicates • traces of'; and 
<-indicates C nonp. '. 



Specimen Table. 
Table of Foocl-valuu. 

J 
Edible portion. 

.;. 
Sample. 21 

~ i ~ . .s 
~ 

. i!I ..d 
~ ~ ~ ~ 

(English names to be 
given in all oases, to· 
gether with vernacular 
names). 

Em"'ple. 

Maize on oob .. 57·28 68·43 0·57 3'20 0·52 

NOTIIlSl-

(a) Wasta or refuse to be shown as percentage of total sample. 
(b) Moisture to be ahown a. percentage of the edible portion. 

~ 
~ 

11 
13 
0 

15·66 

(e) Ash, protain, fat, oarbohydrata to be ahown ... grtJm_ per ou_. 
(d) Calcium, phosphorua and iron to be ahown ... milligrammu fJef' W_ 

§ 
~ 

0·013 

! 
.[ ... 
J 
Po< 

0·188 

.; 
Ii ~ 
~ ~ 

1·92 7 

(e) Iodine to be .hown ... (- 1/1000 of a milligramme) per killogramme. 
(I) Fuel value to be oalculated in calories per ounce ... follows l 

Jl9~in.inpamlllN ~ '·1 +oarbohldrateinramme' X 4·1-+'atinsrammea X '·3==wJorite. 

.~ VitaminB. 
~ 
0 

8 .,.j ~ t3 Remarka. 

-= 
.S .~ .~ EI 

'8 ~ 
II 

~ ~ !lot 

r-----

82 + ++ - Ve:fi pale 
18 ow. 
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ANNEXUREV. 

COpy OJ' LETTER !'ROM THE SECRETARY, SCIENTIFIO ADVISORY BOARD, INDIAN 
RESEARCH FUND ASSOCIATION, TO THE SECRETARY, IMPERIAL COUNCIL 
OF .AOllWULTURAI, RE>EARCH, No. 111921-R., DATED 'IHE 3RD!5TlI 
MAltCH 1934. 

I have the honour to say that in accordance with the promise which 
I made to the Vice-Chairman of the Imperial Council of Agricultural Re­
search at the meeting of the Rice Research Sub-Committee which I attend­
ed on the 21st February, I discussed ~he case with Lt.-Col. Knowles, I.M.S., 
Director of the School of Tropical Medicine, Calcutta, and with Dr. Ghosh, 
Professor of Chemistry, during my recent visit to Calcutta. The' Nutti­
tional experiments with animals' (page 3 of the printed note) consist of 
three sections ; 

(i) Biological determination of cystine and lysine, 
(ii) Biologieal value of proteins, and 

" 

(iii) Estimation of Vitamins. i I 

Dr. Ghosh is at present doing work on No. (iii) only and he told me that 
he is willing lind prepared to carry out this work. At the same time he 
would be unable to do so unless he got a grant from the Imperial Council 
of Agricultural Research for extra staff which I gather would include: 
(a) a chemist, (b) an animal attendant, and (c) certain equipment. 

I did not go into the question of a detailed budget, but discussed the 
general question with Lt.-Col. Knowles as to the possibility of ·this work 
being done in addition to the other research and teaching work which Dr. 
Ghosh has in hand, and I was given to understand by Lt."Col. Knowles 
and by Dr. Ghosh T.hat it 'would be possible for the latter to undertake the 
work. In these circumstances I presume there would be no objection 
raised by the Governing Body of the School of Tropical Medicine if Dr. 
Ghosh undertook this work. . 
L192ICAR 
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,APPENDIX XXX. 

NOTE, DATED THE 24TH AUGUST 1934, ON SUBjECT No. 81, APPLICUION 
FROM '!'BE GOVERNMENT 011' BIHAR AND ORISSA FOR A GRANT 01' RB. 8,490 
SPREAD OVER THREE YEARS POR A SCHEME FOB BIo-CHE1((CAL RJ!l>E.lRCB 
ON PADDY. 

. Attention is invited to the attached letter No. 766-D.R., dated the 
-20th August 1934 from the Government of Bihar and Orissa (Annexure) 
i'orward~Ilg a scheme of research on the bio-chemical problems of paddy. 
This 8ch~me involves so far as the Council is concerned, a total expenditure 
'of Rs. 8,49"0 spread over three years, including a non-recurring expenditure 
~of RB. 1,500. 

2. The Vice-Chairman to the Council considers that the application 
from the Government of Bihar and Orissa should first be examined by 
the Rice Su:h-Committee of the Council consisting of :-

The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, e:r-officio. 

The ,Agricultural Expert, Imperial Council of Agricultural Be-
searc~ -

The Directors of Agriculture, Madras, Bombay, Bengal, United Pro­
vinces, Burma, Bihar and Orissa, Central Provinces (or re­
presentatives of the Agricultural Departments). 

Dr. F. J. F. Shaw, Director, Imperial Institute.of Agricultural Re-
search, Pusa. 

Dr. J. C. Ghosh. 
R. B. B. Viswanath. 
Prof. P.;Jr. Parija, Ravenshaw College, Cuttack. 
Mr. M. Vaidyanathan, Statistician, I.C.A.R. 
Se~retary, Imperial Council of Agticultural Research-Secretary, 

ex-officio· 

2. The Sub-Committee will meet on an afternoon between the 3rd 
and 8th September 1934 and its report will be submitted to the Advisory 
Board in due course. 

ANNEXURE. 
COpy OF' J_ETTF.R FROM THE SE<:lR»rARY TO GOVERNMEN'T, EDtTCATION AND 

DE\"ELOPMENT DEPARTMENT, BIHAR AND ORISSA, TO THE SECRE'l'ARY, 
IMPERIAL COUNCIL OF AGRICULTURAL RPlSEABCH, No. 766-D.R., DATED 
THE 20TEC AUGUST 1934. 
~ :-Scheme of research 011 the biochemical. problem. 0/ paddy. 

With reference to the correspondence resting with your letter 
No. F.-234134IAgri., dated the 31st July, 1934, I am directed by the Gov­
ernment of Bihar and Orissa (Ministry of Education) to say tha~ as 
desired by the Imper;ial Council of Agricultural Research, the combIned 
scheme has been separated into two schemes. 1Iiz., (1) Resea~ch on .the 
!regeneration Qf sand affected lands, and (2) Research on the blocheuucal 
problems of paddy. 

2. • • • • • • 
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3. The scheme for research on the biochemical problems of padd7 
has been revised and the expenditure involved has been considerably re­
auced. The total cost of the revised scheme is Rs. 8,490, Rs. 6,990 re­
curring and Rs. 1,500 non-recurring, spread over a period of three years. 
The Agricultural Chemist· has undertaken a considerable amount of work 
in this connection, but his existing staff which includes only one gazetted 
assistant is unable to cope with the increased work and some assistance 
from the Council is necessary. In the circumstances, I am to request that 
the Council may be pleased to sanction the scheme as revised and to allot 
the necessary funds. 

4. (a) Aeration in paddy lands. The role of algal flora in supply­
ing oxygen to the plant. 

(b) Effect of .. Nigar" on thecultivatiol1 of rice. After the 
utility of II Nigar " is established by Agricultural experiments, bio­
chemical work on its effect on soil condition and microflora and the quality 
of ric<! will bc undertaken. . 

5. Nitrogen fixation, humus formation, reaction under Bihar and 
Orissa condition and if 'possible fractional separation of organic mattl'r 
and its identification. 

6. Manurial Experiments. It is not considl'red enough simply to 
apply certain manures or their mixtures and see their effect on yield but 
it is intl'nded to examine soil and crop at critical stages of crop growth 
and corrl'late the uptake of the manure by the crop with the knowledge 
of the root system (whie:h already forms a part of the physiological work 
of the Rice Specialist and where considerable data has been collected) will 
give us an insight into the fundamentals of the manuring of rice. The 
manuring experiments will aim at getting information on the following 
main points :-

(a) Organic vs. inorganic fertiliser. 

(b) Detl'rmination of optimum N : PI 06 ratio in the fertiliser 
mixture for Bihar and Orissa conditions. 

(c) Time of application of Manures (l'specially easily available 
Nitrogen) as a factor in determining yield and quality of 
crop. 

A certain amount of work on most of these problems is already being 
done by the Rice Specialist and the Agricultural Chemist. It is neces­
. sa.ry to supplement and intensify this work so as to make the work of 
Ril~l' nl'sl'ur('h Scheml' as complete as possible in IIll its IlSpects, botllnical, 
\>h..'Thi(,lo~i('nl and chl'mical. This work will be directl'd by the .Agricul­

'tural Cht"Dlist ill I')OSf oo-operation with the Rice Specialist. The dl'part-
ment's chemical staff cannot cope with the detailed investigatiop.s 
nece.<;.'ifll'Y· 

Fillalldal.-
I. !il'oN-RlICtrRJUNG.-

(a) Laboraflory equipmen' 
(Microchemical and other apparatUII). 

Ra. 
1,500 
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L RBC11RBIlfO.-
.A. E8tabli81&1MfIJ.-

(1) One Soientifio Assistant (Biochemical) @ Rio.. 100-0-110 
(2) One Laboratory attendant @ Rio • • • • 10 

. B. Laboratory Contingenoies Re... 750 per annum 
C. Travelling Allowance , • • 200" 

The tahle gives the details of recurring expenditure per year for 3 yearB. 

Partioulars. First year. Second year. Third year. 

Re. a. p. Ra. a. p. R •• a. p. 

1. Establishment •• .. .. 1,320 0 0 1,380 0 0 1,440 0 0 

2. Laboratory Contingenoiee .. 750 0 0 750 0 0 750 0 0 

3. Travelling Allowance .. .. 200 0 0 200 0 0 200 0 0 

Total .. 2,270 0 0 2,330 0 0 2,390 0 0 

Total Reourring for 3 yean 6,990 0 0 
Non-Recurring 1,500 0 0 

Grand Total •• 8,490 0 0 

A Scheme for Biochemical Researcll on Paddy. 
'fhe biochemical work on paddy is at present being done by the Agri­

cultural Chemist, Bihar and Orissa. The Rice ~search Scheme, financed 
by the Imperial Council of Agricultural Research, which has been fun~ 
tiening since 1932, has no chemical assistant in the staft'. With the limit­
ed staff of the Agricultural Chemist, it has not been found possible to do 
justice to the bio-chemical aspect of the rice research. The need for 
thiR scheme can be judged ::from the important problema thltt await 80Iu­
tion. They are outlined below :-

1. Determination of quality of rice-
(a) Physical basis such as size, weight, shape of grain, etc. 
(b) Physico-chemical such as water absorption, etc. 
Cc) Chemical composition-detailed analyses including differentia­

tion of proteins. Disintegration as well as Fractional 
liquefaction of starches and if possible study of Vitamins and 
E'nzymes . 

. (d) Flavour and taste-1\Iethods to be evolved for this test. 
,/'iole.-It i, not intE'nded for the present to carry out actual nutritiVe 

tests on animals but only to obtain physico-chemical evidence for determin­
ing the quality in rice. 

~. Quality as affected by­
(a) Storage. 
(b) Different climatic, soil and manurial conditions. 

• ?" Rllte alld (-xtE'nt of absoq>:tion o~ differeut inns (from lidded rerti-
IIze~) by soil under paddy land conditions (laboratory as well as field ex­
perlmE'nts will be nE'cessary). 
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APPENDIX XXXI. 

NOTE, DATED THE 7TH AUGUST 1934, ON SUBJECT No. 32, APPLIcATION FROM 
THE GOVERNMENT OF THE CENTRAL PROVlN"CES, FOR A GRANT OJ' 
Rs. 10,088 SPREAD OVER FOUR YEARS FOR RESEARCH WORK ON 'rm: 
• GANGA! ' PEST OF RICE--ENTOMOLOGICAL WORK UNDER THE SCHEME 
OF RlCE RESEARCH ALREADY SANCTIONED BY THE COUNCIL FOB THE 
CENTRAL PROVINCES. 

Attention is invited to the attached note (Enclosure I), dated the 
24th .Tanuary ]934, eirculated to the Advisory Board at its meeting held 
in February 1934. Relevant extract from the Report of the Committee 
which was adopted by the Board, is reproduced below :-

• • • • • • ,/ 
The Director of Agriculture, Central Provinces, explained to the 

Committee that this pest which bores the stem of the paddy plant and 
frequently destroys it, appears to have been serious for the first time in 
1!.l32. Professor Parija considered that it WtlS probably identical with an 
ins('et which had OI'Nlrre(i in the A\ngnl district of Orissa. It was decid,~d 
that an enquiry should be made as to whether other provinces have 
'sutTt'rrd from this pest. J\If'anwhile the Director of Agriculture, Central 
Prc.Yinces, will furnish some further informlltion which is being collectf'd 
rf'gardillg the amount of damage done by it in the Central Provinces . 

• • • • • • 
2. The enquiries made show that the rice crop';; of the United Pro­

vinces, Punjab, Bihar and Orissa. Assam, Sind, Hyderabad and Baroda 
havc n.)t sllfi'('red from the pest. Replies from Directors of Agriculture of 
other rief' growing provinc"!> I1re attached (Enclosure II). 

3. The subject i~ nnw for consideration. It will hI' first examint'd 
by the same sub-{!ommittee of the Board as deals with other rice scheme.;; 
(""ide Enclosure I). The report of the sub-committee will be submitted to 
the Board. . 

ENCLOSURE I. 
:NOTE FOR THE ADVISORY BOARD, DATED THE 24TH JANUARY 

1934. 
APPLICATION FROM THE GOVER~l\fENT OF THE CENTRAL 

PROVINCES FOR A GRANT OF Rs. 10,088 SPREAD OVER FOUR 
YEARS FOR RESEARCH WORK ON THE .. GANGAI" PEST 
OF RICE-ENTOMOT ... OGICAIJ WORK UNDER THE SCHEME 
0'[<' RICE RESEARCH ALREADY SANCTIONED BY THE 
r,OUNCTL FOR TIlE C"~NTnAL PROVINCES. 

Attention is invited to the attached letter (Annexure I) from the 
Government of the Central Proyinees, No. 48-1052-XIV, dated the 8th 
J alluary 1934, containing an application tor an additional grant under the 
scheme of rice research in tht> Central Provinces already sanctioned by the 
Couuc·il (at a total cost of Rs. 1.08,800 spread over 5 years), for enwmo­
logical work on the" gangai " pest of the rice c:rop. The scheme involves, 
so fill' as the Council is concerned, an expt'nditure of Rs. 10,088 'Spread 
over four years, and is for the consideration of the Advisory Board. 
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2. The Vice-Chairman to the Council considers that it will be an 
advantage to have the present scheme examined in the first instance by the 
Committee which considered the progress reports on rice r!'B('arcb IChpm,.. 
at the time of the meeting of the Advisory Board held in August 1933 and 
"'wch consisted of the follo'wing gentlemen :-

1. The Vice-Chairman, Imperial Council of Agricultural RestSrch 
(Chairman) . 

2. The Agricultural Expert, Imperial Council of Agricultural 
Research. 

3. Mr. R. G. Allan, Director of Agriculture, United Provinces. 
4. Dr. W. Burns, Director of Agriculture, Bombay. 
5. Prof. J. C. Ghosh. 
6. Rao Bahadur D. Ananda Rao, Uffg. Director of Agriculture, 

Madras. 
7. 1\1r. D. R. Sethi, Director of Agriculture, Bihar and Orissa. 
8. A represcntatiYe of the Department of Agriculture, Bengal. 
9. Dr. F. J. F. ShllW, Imp<'rial Economic notani!it, Imperial 

Institute of Agricultural Research" ,PUB&. 

10. Rao Bahadur B. Viswanath, Government Agriculturnl Chemist, 
:Madras. 

11. Prof. P. K. Parij:J, Ravensbaw College, Cuttack. 
12. l\b. M. Vaidyanathan, Statistician, Imperial Council of Agri­

cultural .Research. 
S<,cr~hlr~', ImpE'rial Council of Agricultural Research, Secretlll'f 

(e:c-officio) . 
This Sub-Committee will meet on Tuesday, the 20th February 19:14 

at 2-45 P.M. in the Conf<'rence Room, First Floor, South Block, Imperial 
Secretariat Buildings, Ne,v Delhi. Its report will be circulates! to the 
Advisory Board in dlle course. 

A1I.'NEXill-tE I. 

COPY OF LETTER FROM THE REvENUE SECRETARY, GOVERNMENT or TRE 
. CENRTAL PROVINCnl,AGRICULTURE DEPARTMENT, TO THE SECRF.T.~1J 
IMPERIAL COUNCIL 01' AORICULTURAL REsEARCH, No, 48-1052-XIv, 
DATED THE 8TH JANUARY 1934. 

Grani-in-aid from the Imperial Council of Agricultural Re.earch i6r 
certain schemes of Research in the Central Province., 

I am directed by the Government of the Central Provinces (llit ois1 ry 
of Agriculture) to forward a copy of letter No. 5551, dated the 12thi13tl:. 
December 1933 (Annexure II) from the Director of Agriculture, Central 
Provinces, together with the undermentioned six schemes and to recom­
mend them for the favourable consideration of the Imperial Council of 
Agricultural Research. The schemes are being printed and 150 COl,ies 
of them will be furnished to you in due course. 

• • • • • • 
(4) Scheme for research on the Gangai pest of Rice (Allnexur.t 

III), 

• • • • • • 
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2. These schemes have been considered by the Provincial Agricultural 
Hesearch Committee on the 9th December 1933 and approved by thatl 
body. The Local Government has also accepted them. I am accordingly 
to l·t-quest that they may be placed before the Advisory Board of the 
Imperial Council of Agricultural Research at its next mecting to be held 
in ~'ebruary 1934. 

ANNEXURE II. 

COpy OF LETTER FROM THE OFFG. DIRECTOR OF AORICUL'l'URE, CENTRAL 
PROVINCES, TO THE SECRETARY TO GOVERNMENT, AORICUL'l'URE DEI'ART­
MENT, CENTRAL PROVINCES, No. 5551, DATED THE 12THI15TH DECEMBER 
1933. 
I have the honour to attach herewith six schemes of research which 

were placed before the Provincial Agricultural Research Committee on the 
9th December 1933 and recommended for transmission to the Imperial 
Vouncil of Agricultural Research for the provision of funds. The Provin­
cial Agricultural Research Committee placed them in the following order 
of importance ;- ~. 

Schemes for Research on the Orange Crop. 
Schemes for Research on Oilseeds. 
Schemes for Research on Potato Storage. 
Schemes for Research on Gangai Pest of Rice. 

Schemes for Research on Sann Hemp. 
Schemes for Research on Pan Cultivation. 

• • • • 

} 
} 
} 
• 

A. 

C. 

• 
The Gangai pest of Rice has made itself very prominent this year in 

Bilaspur, Mandla and Raipur and areas of other districts. The pest 
sppcars to be creeping steadily westwards and if steps are not taken to 
investigate it and find control measures, the whole of the rice area will 
become liahle to attack. 'rhe iusert is known to canse damage in Bengal. 
Bihar and Orissa lind Madras, so that the scheme put forward is of All­
India importance and thus deserves. the support of the Imperial Council 
of .Agricultural Research. 

ANNEXURE III. 

ADDITION AL ORAKT UNDER THE RICE RESEARCH SCHEME FOR. ENTOMOLOGICAL 
WORK. 

Many reports of damage to paddy 11IlVe been l'eceived this year, all 
due to what is locally called" gangai " or sometimes" ponga". In parts 
of Bilaspur district and in Mandla, the loss is extensive and the pest 
appears to be I>preading westward and will soon affect thc 'whole of the 
rice tract. 

'fhc Bntomologist to Government 'visited affected areas and identified 
the insect as (Pachydiplosis oryzae) a. small mosquito likp. a fly. 

The known methods of dealing with the pest han been recommended, 
viz., early sowing, fertilizing to obtain vigorous growth before the fly is 
due to appear about August and the use of light traps. 
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Little, however, is known about the insect and there are 1Iel"l'ral 
important points on which iruonnation is lllcking, e.g. :-

(1) How the inl!~ct behaves and how it carries over from CTt)P to 
crop. 

(2) Has it Ilny alternative food plantB during the paddy St'aSOD f 
(3) Kodon plant'! Wl're rt'ported to have been similarly dama!;l:d. 

Is the same inst'ct responsible for damage to both crop" or 
are two IIpecies concerned' 

(4) Are any wild grasses found near paddy fields subject to thia 
pest, 

(.3) How can the nnturRI p.nemies of the peRt (many larvlE w~re 
found parasitized this year) be multiplied and used to the 
best advantage , 

'j'he Entomologist to Government has to devote his time to teaching 
and other research work and is unllble to carry out this neceBBary investi· 
gation. I therefore apply to the Imperial Council of Agricultural 
Research for the following staff, etc., to be attached to the Rice Re'lc8rch 
Scheme for the Ct'ntral Pro"incclf but to work Imder the direction /lnd 
supervision of the Entomologist to Government :-

" 

Firat Second Third FOllrth Total. year. year. year. ,ear. 
, -

R •• Ra. Re. Ra. Re. 

1. Entomological Aasistant, Central Pro· 
vincca Subordinate Service at Re. 

1.200 1,260 ],320 1,320 11,160 

100-5-115. 
2. Two Fieldmen at Re; 25 each .. 600 600 600 600 1.'00 
3. One chapraai at Re. 11 .. " 

]32 132 132 132 628 
4. Travelling allowance .. . . 300 300 300 300 1,200 
5. Contingencies .. . . 200 200 200 200 aoo 

Total .. 2,432 2,.92 2,652 2,612 10,011 

Laboratory accommodation, apparatus, etc., will be supplied by the 
Central Provinces Government aud the work, 88 mentioned above, will IJe 
direC'jed and supervised by the Entomologist to Government, t:'entral 
Provinces. 

ENCLOSURE II. 

(1) 

LETTLR .FROM THE DmECTOB OP AGRICULTURE. llADus. No. D •• 1-61l·34, 
DATED THE 9TH MAT 1934. 

• Gaturai ' or • Ponga • (if it is Pachydiplosis Oryzae) is a well.kDowJl 
paddy pest of South India and is called the • Silver shoots '. • AnakoUlbu ' 
or ' Kodu' pt'St in the Tamil Districts. It is a fairly important pe&t in 
t.he province and especially in Malabar. Northern Circars and Southern 
Districts. The Government Entomologist is of the opinion that points 
1 to 4 of the points rai"ed in the scheme are all oDe-viz., whether the 
insect breeds on any other h06t plant which will n.?cessarily help its 
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breeding aU thl'ough the year; whether there is paddy growing or not. 
As far as \ve lire aware, it is known that the insect brecrls 011 at. least two 
grasscII other than paddy and this certainly helps the creature to -be 
carrird over from season to season or crop to crop. 

~. A paper on the same has also been published by Rao Sahih Y. 
RnTilachandra Rao in the Departmental Year Book for 1925 (pages 6-
18). As regards the remedial measures. a few trials made with light 
traplS have met with some success, since they attracted gravid females in 
fairly large numbers. 

(2) 

LETTEJI FROM THE DIRECTOR OF AGRICULTURE, BOMBAY. No. 493-L. OF 1934, 
DATED THE 26TH MAY 1934. 

In reply to your letter No. F. 57j34-Agri. of 20th April 1934, I have 
the honour to state that the Gangai pest of rICe (Pachydiplosis orzyae) 
is scrioM in North Kanara where it is known as ' Kane '. It occurs there 
almost every year and assumes a virulent form once in two or three 
years. The area subjected to this pest is above 1 lakh of acres and thE 
averllg(' damage is estimat_ed to be Rs. 5 lakhs a year. 

(3) 

LETThll FROM THE DIRECTOR OF AGRICULTURE, BENGAL, No. 16007-A., 
DATED THE 17TH APRIL 1934. 

under Subject No. 33 at the last meeting of the Advisory Boal'd, a 
s<~helllp. was submitted by the Central Provinces for investigation into a 
paddy pest (Pachydiplosis oryzae) ; and in committee it was sugge;;ted 
that the Council should be informed if this insect was found to be causing 
dflma~e in other Provinces. I have the honour to inform you that damage 
has heen reported from Bankura district, where the insect is locally known 
as" Bhenpn". It was confined to transplanted aman paddy, principally 
to late Yllrieti('1;. grown on poor land. Aus and early aman padd.ies were 
not serionsly affected. The pest has been lmown for a numher of years, 
but attacks so far hnvp. heen sporadic and have not reached serious dimcn­
sions. 

(4) 
LETT£R FROll. TilE DIRECTOR OF AGRICULTURE, BENGAL, No. 16791, DATED 

THE 3RD MAY 1934. 
With referener to pal'agra~,h 2 of your lettcr No. F. 57134, dateol 

the 20th April 1934, regarding destruction of rice crop by , Gangai ' pest, 
I huve the honour to say that the pest did damage to the extent of abont 
four annllS OIl late aman pa.ddy varieties in the Bankura d~strict last 
year. It is locl\lly known as "Bhenpu". The pest has been known 
for some time but has never been responsible for wholesale damage. 

(5) 

LETTER FROM THE DIRECTOR OF AGRICULTURE, BURMA,. No. 454111-...\.-76, 
DATED THE 24TH ]\UY 1934. 

T have the honour to acknowledge receipt of your letter No. F. 57134-
Agri., dated the 20th April 1934 and to state that the insect" PachYdi. 
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plOtiis oryzae " was r~port~d in Burma 88 baving occurred in the Shwcbo 
district in 1922, in the Myaungmy& jail grounds in. 1923.2-1, in 1929 ill the 
Bhamo district and in 1930 in the Katha districL It usually occurs in 
J'cstricted areas of comparativ~!y small extent although in these areas tho 
damage may be considerable. On the whole it is to be classifi~ u a minor 
pest of paddy in Burma. 

(6) 

Lm'TER FROM THE DmECTOR OF AGRICULTURE, Cm."'TlUL PBOVlSCEB, 
No. C.177, DATED THE 18rn MAY 1934. 

With reference to your endorsement No. F. 57134-Agri., dated the 
20th .A pril 1934, I have the honour to forward herewith copies of corres­
pondence from the Government Entomologist, Madras, and the Entomolo­
gical Assistant, Bengal, regarding Pachydiplosis orllzae which causes the 
• Gangai ' di~ase in paddy, from which it will be Been that it is • pest 
well-known in parts of India other than the Central Provinces. 

I also enclose reports from the Deputy Commissionen of the rice 
growing districts of the Central Provinces showing the extent of the 
damage done last year by the peaL 

EXTRACT FROM D.-O. No. 282134, DATED THE 15TH APRIL 1934, noK TH. 
GO,\,FRNMENT El'o"TOMOLOGIST, COIMBATORE, TO THE ENTOMOLOO1l4'r 
TO GOVERNMENT, CENTRAL PROVINCES, NAGPUR. 

Your letter of 5th April regarding paddy gall-fly (Pachydiplosif 
orY7.ae). 

It is a pest in South India and fairly bad in certain aeasona. 

• • • • • • 

i:URACT FROM D.-O. No. 47, DATED THE 11TH APRIL 1934, FROM THE 
ENTOMOLOGICAL ASSISTANT, DACCA, TO THE ENTOMOLOGIST, D£PART­
KENT OF AGRICULTURE, CENTRAL PROVINCES, NAGPUR. 

• • • • • • 
Pachydiplosis Oryzae bas long be~n in ~xistence in Western Bi:lIaal 

(Birbhum, Bankura, Midnapur, Burdwan and Hooghly). It is bad onIy 
in some y~ars on paddy of low lying sandy or iILSufficient1y manured soil. 
Last y~ar it was r~ported from a part of Bankura District where it did 
aLout 2 annas dama!!,e. It generally appears on paddy standing on water 
in Angust and finishe8 the damage in a short timp.. 

• • • • • • 

MEMORANDUM FROM THE DEPUTY COMMISSIONER, BiIANDARA, TO THE 
C10MMISSIONER, CHHATTISGARH DIVISION', RAIPuR, No. 187-A., DUEl) 
THE 16TH APRIL 1934. 

With reference to your endorsement No. 422-A., dated the 11th April 
1934 for report cOpy of memorandum No. 1494, dated the 10th idem, fro .. 
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tIl: Director of Agriculture; Central Provinces, to his address, I have 
to say that there was n& damage done to rice by Gangai Pest in this 
ui<strict this year and no suspension or rrmission of Land Revenue wa:t 
~ranted on this account. 

MEMORANDUM FROM THE DEPUTY COMMISSIONER, RAIPUR, TO THE COM­
MISSIONER, CHHATTISGARII DIVISION, RAIPUR, DATED THE 18TH APRIl, 
1934. 

I forward herewith a copy of Superintendent, La,nd Record's note, 
dated the 26th October 1933, together with a copy of my memorandum 
No. 41, dated the 19th January 1934, to the Secretary to Government, 
Revenue Department. These memoranda contain all the information 
requil'ed by the Director of Agriculture. 

With reference to the damage by " Gangai " in the District I beg to 
say that the Gangai which appeared before the crop is now disappearing 
at places and actual dhan is covering the field. However the damage 
caused will be serious,in some of the villages of the District. So far 
the report shows this has appeared on both sides of Raipur-Baloda Bazar 
roael 10 a breadth of about five miles or so and has extended to Plttwari 
circle 86, 87, 89, 97 near Pallari. It has changed its course near Baloda 
Bazar to Laon. In villages alone and by the side of this road there is any 
appreciable damage which may be from 8 annas to 10 annas. In Gudhari 
(:irde damage is estimated in about 330 acres in four villages. Kharora 
i~ II bout 1,170 aores in nine villages. 

In Baloda Bazar in Kosmandi circle damage is reported in two. 
villages in about 95 acres. 

In KosmarJdi circle in 28 villages to the extent of 4,545 ncres, Sudllela 
cirde in 71 villages in 4,792 acres. 

In rest of the district there is. not much damage but the district 
outturn will be affected to 1 /inna· or RO. 'I'he Revenue Inspectors have 
been ordered to perform ten crop experiments in their circles and the 
Patwaris of these circles have been ordered to perform at least two 
experiments ill E'ach vjllage in their charge. In my humble opinion it will 
be desirable if other revenue officers are also ordered to perform certam 
nnmber of crop experiments in these circles as a special case along wit~ 
other r.xperiments in other Revenue Inspectors circles. 

MEMORANDUM FROM TIlE DEPUTY COMMISSIONER, RAIPUR, TO THE GOVER.."I'­
MENT OF THE CENTRAl. PROVINCES, No. 41, DATED THE 19TH JANUARY 
1934. 

In September last the paddy crop in the following eleven villages of 
the Raipur and Baloda Bazar Tahsils was found to have been affected by 
GallitE'In flies. Field to field enquiries made showed that the outturn of 
the fil'Jds sown by sE'veral tenants was less than 6 annas. A sum of 
Rs. 322-9-7 on a('count of rents due by the tenants as well as the pro­
portionate land revenue amonnting to Rs. 162 as detailed below has 
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therefore been remitted in accordance with the instructiOD.l contained Ia 
paragraph 24 of Revenue Book Circular 1·9 :-

1. Sakri 
2. Amlitalao 
3. Dhansuli 
4. Amsena 
5. Chikhli 
6. Kutela 
'i. Seoni 
8. Amaseoni 

9. Mohgaon 

.I0' Koiba 
11. Gidhpuri 

Baip"" TaW 

Total 

Baloda Baiar TaAIil. 

Total 

GRAND TOTAL 

Ra.A. P. 
5 13 0 
060 

32 1 0 
12 1 0 
16 13 0 
014 0 
110 

'76 10 0 

145 11 0 

5 6 0 
914 0 
1 1 0 

16 5 0 

162 0 0 

)iEMORANDUM FROM THE DEPUTY COMMISSIONER. BALAGUAT, TO TO 
COMMISSIONER, CUHATTlRllARH DIVISION, R.uPuB. No. 189·A.. Dum 
THE 22ND APRIL 1934. . 

There was no damage in this district. 

MEMORANDUM FROM THE DEPUTY COMiaSSIONEB, DauG. TO TIlE COM. 
MISSIONER, CHHATTISGABB DIVISION, RAIPua, No. 15-C., Dum TlD 
30T'll ApRIL 1934. 

No dama~e to rice crop was done by GanF:ai pest in the Drug and 
Balod tahsils of this district. Some of the fields in one Revenue 
Inspector's circle of tbe Bemetara tahsil were, howt'Ver, affected by the 
pest ; but the damage done iR estimated to be not more than 2 anna.t to 
3 annas. Therp. was no need to grant any suspension or remission and 
none was granted. 

1t1EUORANDUM FROM THE DEPUTY COlOlISSIONEB. BILASPUB, '1'0 'I'BJ: C-oM. 
MISSIONER. CUBATTISGABlI DIVISION, R.uPuB. No. 184-A .. DATED 'I'ltE 
7T'11 MAy 1934. 

As soon 88 it became known that Gangai pest had caused damage to 
the paddy crops in this district, Sub-Divisional Office" and Tahsildar. 
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were sent out to make enquiries by extensive tours and performing as large 
a number of crop experiments as was possible. These enquiries disclosed 
as below :-

In the Janjgir Tahsil the damage ranged between :3 annas +'0 6 anna! 
in P. C. Nos. 186, 170, 171, 174, 189, 190 and 188. In the remaining 
Tahsil it was less than 3 annas. In the Bilaspur tahsil the damage was 
betwee:n 1 anna to 6 annas in the tract between M:isturi P. C. 134 and 
Pachpedi P. C. No. 144 and in village Dighora in P. C. No. 57 and 1 anna 
to 4 aJIDas in the tract to the north of Kota Lormi road, and that between 
Ratanpur P. C. No. 130 and Nargoda P. C. No. 125. In the remaining 
portion of the Tahsil the damage ranged up to 3 a,nnas. In the Mungeli 
Tahsil, the villages in the Patharia R. I. Circle suffered to the extent of 
.5 annas while in the remaining portion of the Tahsil the crop was 
14 anna!!. In the Katghora Tahsil the damage was not more than 3 ann'lS 
on lin average. 

a. On the whole, though the damage caused was somewhat over an 
extensive area in the District it wa..'l not more than 6 annas and was not 

. sueh as to call for any relief in the nature of suspension or remission of 
land l'evenue. 

DEMT· OFFICIAL LETTER FROM THE DEPUTY COMMISSIONER, MANDLA, TO THE 
DIRECTOR OF AGRICULTURE, CENTRAL PROVINCES, DATED THE 14TH MAY 
1934. 

With reference to your demi-official No. C.156, dated the 30th April 
1934, I write to inform you that subsequent to the appearance of the 
, Gangai ' disease in this district the climatic conditions became so favour­
ahle liS to enable the plants to rf'cover considerably. The ultimate damage 
to crops was not such as to reduce the outturn to the extent of bringing 
any holding within the relief limit. Hence no relief was nene&sitated. 
But damage was definitely caused by the' Gangai ' disease and the outturn 
was less than what it would hllve been had there been no disease. Roughly 
speuking the outturn was reduced hy 4 annas in the affected fields. 

(7) 

LET'IIi.R FIW"1i TIffi DIRECTOR OF AGRICULTtJ\RE, CENTIWU, PROVrnCF.3, No. C. 
86, DATED THE 26TH MAY 1934. 

In continuation of my letter No. C.177, dated the 18th of May 1934, 
I have the honour to forward herewith two more extracts from letters 
received on the subject of Pachydiplosis Oryzae, from the Assistant 
Director of Agriculture, In-charge, Chhota-Nagpur Range, Kanke. and the 
Deputy Director of Agriculture, OrisSSl. Range. 

EXTRACT FROM LETTER No. 1330, DATED THE 23RD ApRIL 1934, FROM THE 
ASSIi;:TANT DIRECTOR OF AGRICULTURE, IN-CHARGE, CHOTA-NAGPUR 
RANGE, KANKE, TO THE ENTOMOLOGIST, DEPARTMENT OF AGRICULTURE, 
CENTRAL PROVINCES. 

As far as I can gathpr from records no ~rious appearance of this 
pest which ~()es under the local name of "Sanhra" or " Sarha " or 
" Sandha" is reported before 1932 when the pest appeared in Khunti 
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'Sub-diyision of the Ranchi district. The following year it madG it. 
appearance again in the same 8ub-division and other places. 

·EX:TRAl'T ",O"~ D.-O. No. 3806, DATED THE 9TH lliT 19M, nOM: TO. 
DEPUTY DIRECTOR 01' AGRICULTURE, 0Juss.\ RANGE, TO TO. ENTOMOLO­
GIST, DEPARTMENT 01' AGRICULTURE, CENTRAL PROVINCES, 

As regards Pachydiplosis Oryzae it is ordinarily not very common in 
OrisIJa, But last year immediately after heavy 600ds and in consequence 
of rains there was an unusual influx: of various insect pesta on paddy and 
raM crops as well. Rice stem 6y was very bad in Sambalpur and Angul 
m'ltrict'J, :lnd eOllsiderably reduced the yield in general. It "'as 110t 10 
in the coastal districts, though Balasore suffered to some extent. 

(8) 

"LETTER FROM THE DIRFCTOR OJ' AGRICULTURE IN MTSORE, No. Roc.-2673-Sc.-
272J33-34, DATED THE 8TH 1IIAT 1934. 

With reference to your letter No. F. 67134IAgri., dated 20th Aprii 
1934, I have the honour to state" that this pest referred to loeally as the 
.. Kalabe Roga" (Rilver shoot disease) of paddy occurred 188t year .. a 
"ery serious pest of late sown paddy in some of the paddy fields in the 
:Mysore District, when the laRS of crop in certain fields was over 60 per 
rent. The fil',,1; timE' it WIIS noticE'A as a very seriou. .. pest in the MYlore 
State wa.'J over 32 years ago (1901-02). Although the insecta have been 
noticed to damage HOmE' stray plants in the paddy areas, it hllll not 
been 1I0ticed as a pest in the intE'l'Vening period. It remains to be seen 
whether it is going' to appear as a pest this cold weather. 
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APPENDIX XXXI-A . 

.KOTE, DATED THE 6TH SEPTEMBER 1934, ON SUBJECT No. 32, SCHEME FOR 
THE INVESTIGATION OF THE ' GANGAI ' PEST OF RICE. 

The report of the Sub-Committee on the scheme has already been 
adopted by the Board. The Director, Imperial Institute of AgriculturaJ 
Research, has now furnished the promised scheme which is now for the 
consideration of the Board (Enclosur~heme) . 

• • • • • • • 
7. Scheme fOf' investigating the' gangai ' pest of rice.-At a meeting 

of the rice Bub-committee of the Advisory Board held on the 3rd September 
the sub-committee suggested that the Director, Imperial Institute of Agri­
cultural Research, Pusa, should put before the Council a proposal for 
inv~tjgating the ' gangai ' pest of paddy by the Entomological Section of 
the Institute. The sub-committee also suggested that the Director, 
Imperial Institute of Agricultural Research, should put forward his pro· 
posal for any small financial assistance necessary mainly to cover the cost 
of travelling allowance. 

I propose that this work be undertaken by 1\1r. Isaac, Second Entomo­
logj~t ; he will require the assistance of one fieldman and one laboratory 
attendant. Any other assistance which he may require can be provided 
by the local Agricultural Department. 

Assuming that Mr. Isaac and the staff will require to visit the Central 
I)l'ovinces on 3 occasions for periods- totalling 6 months I estimate that the 
cost of travelling allowance will amount to Rs. 3,000. Provision should be 
mado in th<, fil'.;t instance for the work to be completed in 2 years. A 
total grf,nt of Rs. 6,000 will therefore be required. Should.. the work be 
complettd earlit'r there will be a proportionate saving. 

Estimate. 
RlJcurring expenditure.-

1st year-travelling allowance 
2nd year-travelling allowance 

The 5th September 1934. 

Rs: 
3,000 
3,000 

6,000 

F. J. F. SHAW. 
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APPENDIX XXXIL 

REPORT OJ' THE TOBACCO SUB-COMK1TTEI!I HELD ON 4TH SlI:PTIJ)OEB 1934. 

PRESENT: 

Diwan Bahadur Sir T. Vijayaraghavacharya (CACJinna,,), 
Dr. W. Burns, 
Mr. B. C. Burt, 
Mr. Carbery, 
Mr. A. P. Cliff, 
Mr. L. F. Cocks, 

Khan Bahadur Maulvi Fateh-ud-Din, 
Mr. K. Gopalkrishna Raju, 
Mr. C. K. Inamdar, 
Mr. A. M. Lhdngstone, 
Mr. J. D. Mahendra, 
Mr. A. McKerral, 
Mr. B. S. Patel, 

Mr. C. V. Sane, 
Mr. K. S. Sankaran Pillai, 
Dr. F. J. F. Shaw. 

The draft agenda was adopted. 

2. The Sub-Committee discussed the questions of :-

(i) a research programme on tobacco for the Council, having due 
regard to the scheme already sanctioned and to the need for 
further work on other types of tobacco and in the provinces, 
and 

(ii) the formulation of a co-ordinated programme of tobacco 
research in India. After a careful examination of the data 
placed before it including the recommendations of the Crop­
planning Conference the Sub-Committee decided that etrorts 
should be concentrated in the first place on research and 
experimental work on cigarette tobacco. It was decided to 
recommend to the Advisory Board that the sanction given to 
the scheme for a Cigar Tobacco Expert for Madras and 
Bengal (to which funds had not yet been allotted) should b. 
withdrawn and such funds as are available devoted to work 
on the cigarette type of tobacco, it being open to any Local 
Government particularlyintt-rested in the cigar tobacco 
industry to come up with a separate scheme for research work 
on this type if it so desired. In coming to the decision the 
Committf'f' was influf'nced by the infonnation that the 
urgency for an expf'rt curer in Bengal had passed and that 
the scheme as sanctioned would be of little help to Bunna. 
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3. Recent developments in the production of bright flue-eured tobacco 
auitable for cigarettes in India were briefly reviewed. Practical progress 
has been almost entirely limited to the Guntur diBtrict in the Madras 
Presidency where there are now over 2,000 flue-curing barns. In North 
Bibar, leaf of excellent colour and texture has been produced from aecli­
matised American seed but it has been found impossible hitherto to get 
rid of the strong flavour which renders Bihar tobacco unsuitable even for 
blending. Virginia tobacco of excellent quality has been grown in the 
Sulaaranpur District of the United Provinces, as a monsoon crop, but this 
IJroved to be uneconomic owing to the' Spot' disease. The production 
of cigarette tobacco as a rabi crop in the United Provinces has not been 
studied· in detail but the long period of intense dryness at the harvest 
period presentR difficulties. .Some promising preliminary results have been 
obtained in the Kaira district of the Bombay Presidency. 

4. It was decided that the question of flavour must be tackled drst 
&II there appears to be no difficulty in' securing the necessary colour and 
texture. This calls for a chemical investigation of the composition of 
cured tobacco leaf for which it is desirable that two standard imported 
types--Adcock and ' Harrisons Special ' should be grown under a variety 
of conditions. In particular the effect of soil and manure on flavour must 
be determined. It was agreed that a special Tobacco Sub-station of the 
Imperial Institute of Agricultural Research is required and that it should 
be ~stablished at Guntur in the Madras Presidency where tobacco of good 
flavour is produced commercially. At the Sub-station work could be 
carried out with soils brought from other parts of India and the effect of 
manures, etc., on quality could be fully studied. The Director, Imperial 
~n.~titute of Agricultural Research, undertook to prepare and submit a 
scheme. 

5. The Sub-Committee also decided to recommend to the ~dvisory 
Board for sanction the proposal made by the Imperial Economic Botanist 
in his note, viz., that a pair of flue-curing barns and a trained Curer should 
be pl'oyided in Each of the several provinces to permit of work on a co­
opel'utivp. pr(lgrnmme. Each pair of flue-curing harns would co..~ about 
Rs. 2,500 and it Wf.S suggested that these should be pl'f)vided in the follow­
ing provinces :--

Bombay, Bihar (Sabour), Burma, Bengal, United Provinces, if a 
suitable district can be found and also one barn at Baroda to 
supplement the one already existing. 

Each province would be expected to send a suitable man to Pusa for 
training in tobacco curing. The working expenses of the barns should be 
met by the provincial Agricultural Department as in every case they 
would be erected at an 'experimental farm where tobacco is grown. For 
the ro-operative experiments, seed of a standard type would be issued by 
the Imperial Institute of Agricultural Research. The general object of 
the sub·stat-j(1D nud of the eo-operative scheme :>f research wouIn be to 
ascertain in what areas the cultivation of cigarette tobacco could be 
f!xfended. 

6. Subject !.-Sfeps other than ,.esearch for the encouragement of 
the production of cigarette tobacco in India.-Pending the results of the 
research schemes referred to above the Sub-Committee was unable to 
L192ICAR 
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recommend aQ,y other measures than those which each Agricultural Depart­
ment will naturally undertake as part of its usual work.. The qUelltion of 
improved marketing must await the result of the marketing auney •. 

S"bj.cl 5.-DetaiUd statislic. of tobacco prodv.clifm itt bdia.-Tbe 
question was considered whether special atatistica could be obtained for 
those districts which produce the types of tobacco (including • heavy' or 
pipe tobaccos) which are exported or are Buitable for export. It '111''' 
stated t.hat the Guntur district of the Madras Presidenry was much the 
mOtlt important area; other possible are .. were the Kaira dilltri('t of 
Bombay and also Nadiad district of that Presidency and possibly some 
distrirts in Hyderabad. It was agreed that the matter should be examined 
furthl'r by the Secretariat of the Council. 

Subject 6.-Prr1posal for tAe appointmenl of II Central Tobauo Co"," 
mitt€e.-In the opinion of the Sub-Committee there is no neressity for 
8 Central Tobacco Committee at present until the results of the rC>leareb 
schemes now l'cN.mnll'nded art' available, an advisory Hub-cOlUmitlt>e of the 
Council should be sufficient. The question of the publication of marketing 
intelligence was considered and it was decided that this also should wait 
the result of the market surveys. 

Subject 7.-Appljcation from IAe AndAra U"'t'l'rsity for II grant 0/ 
Rs. 1,000 for a scheme to find ouf the best met1t.od of eztract'''g "ieol'''' 
commerciaUy frum tobacco Waste a"d 10 design a" apparatIU for Ih. sam •. 
(Appendu XXXlIl) . ...:..The Sub-Committee was informed that some experi. 
mental work on these lines is being carried out by the Industrial Chemist, 
Bombay. It therefore recommends that the Bombay Industrial Depart­
ll\ent should be requested to supply any information available and that the 
application be further considered at a future meeting. 

SIKLA, 
1'1" 5tlt. Seplember 1934. 

B. C. BURT, 
Agrictdt .. ral Erperl. 
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APPENDIX XXXII-A. 

AOENDA roB TIlE FIRST MEETING OF THE TOBACCO COMMITTEE, 4TH SEPTEM-
BER 1934. . 

1. Consideration of the Agenda. 

2. Research programme on Tobacco, having due regard to the scheme 
of work already sanctioned and to the need for further work 
on other types of Tobacco and in the provinces. 

3. Formulation of a co-ordinated programme of agricultural research 
for the improvement of the Tobacco crop in India. 

4. In view of the need for encouraging altt>rnative eash crops, to 
consider what steps should be taken to encourage the greater 
production of cigarette tobacco in India in order to take 
advantage both of the large internal market and of the valu­
able Imperial preference in the United Kingdom which is 
guaranteed till 1942. 

5. Possibility of obtaining dt'tailt'd statistics of tobacco production 
in India. 

6. Proposal for the appointment of a Central Tobacco Committee. 
7: Application from the Andhra University for a grant of Rs. 1,000 

for a Scheme to find out the best method of extracting 
nicotine commercially from tobacco wast.e Imd to dt'sign an 
apparatus for the same (subject. No. 35 of t.he Agenda for the 
mceting of the Advisory Board, September 1034). Please 
Sce Appendix XXXI. 
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APPENDIX XXXnL 

NoTE. DATED THB 26TH luy 1934, ON SUBJECT No. 35, APPLICATION I'BOII 
THE ANDlIRA. UNIVERSITY FOB A GRANT 01' Rs. 1,000 I'OB A SCHmOI '10 
FIND OUT 'l'HE BD>T MP1l'HOD OP EX'l"BAC'l'INO NICOTINm COM.MEBCULLT 
FBOM TOBACCO WASTE AND TO Dm;xGN AN APPARATUS I'OB'l'Hm SUl& 

Attention is invited to the attached letter from the Government of 
Madras, No. 446-Ms., dated the 4th April 1934 (Enclosure) forwarded 
inter aUa the Scheme mentioned above. The scheme which involves aD 
eXJlcnditure of Rs. 1,000 is DOW for the consideration of the Advisol1' 
Board. 

ENCLOSURE. 

COpy 011' A LETTER I'BOM THE GOVERNMENT OJ' MADRAS, DI!lVELOPIoIZNT 
DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL OJ' AORICULTURAL 
RD>EARCH, No. 446-Ms., DATED TIlE 4TH APRIL 1934. 

ANDHRA UNIVERSITY SCHEMES. 

I am directed to forward the following schemes submitted by the 
Registrar, Andhra University, Waltait, for financial assistance from the 
Council :-

1. • • • 
2. • • • • 
3. Technology of tObacco waste. 

(2) The Schemes were circulated to the members of the ProvincilLl 
Research Committee. The first scheme has been recommended by four 
members, the second by three and the third by six including the Director 
of Agriculture. In the opinion of the Local Government, however, none 
of the schemes are deserving of financial aid from the Council 

III. 

A I!!ClIEME BY DR. N. R. DAMLE, M.Sc., PH.D., LECTURER IN CHEMICAL 
TECHNOLOGY, JEYPORE VIKlU.MA Doo COLLEGE 01' SCIENCE AND TECBN~ 
LOOY, W ALTAIR. FOR A GRANT FROM THE IMPERIAL COUNCIL OJ' AGRICUL­
TURAL RESEARCH. 

Technology 0/ Tobacco Waste. 

There is available large amount of tobacco waste in Guntur distril't 
and adjoining districts in the Andhra country. It is possible to extract 
from it .. Nicotine .. which is a valuable material greatly in demand for 
spraying on fruit trees as an insecticide. It is contemplated to do lome 
work on the subject, to find out the best method of extracting nicotine com­
mercially and to design an apparatus for the same. A semi-large Icale 
plant to dcal with about 100 lbs. of tobacco waste at a time would be built 
in the department in order to be able to get complete data on the tlubject. 

The expen!1es required for carrying on the above work would be about 
Rs.l,OOO. 
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Qualijicatm.s, etc., of the applicant. 

1. Passed in 1921 the B.Sc. of the University of Bombay with distinc­
tion with Chemis1ry and Physics-obtained the rank of first in first class. 

2. Joined the Indian Institute of Science as Bombay Government 
Scholar for the study of the Chemistry and Technology of oils and fats 
under Dr. Sudburough. After undergoing a thorough grounding in the 
various technical subjects such as refining, hydrogenation and hydrolysis 
of the oils end fat:;, was engaged in the following proolems of research. 
The papers embodying the results have now been published in the Institute 
Journal :-

(1) Constitution of rape oil (Jour.; Ind. Inst. of Science, 9-A, 
Part II, page 26) . 

. (2) Oil from Tropeeolum majus seeds-ibid., page 65. 
(3) The preparation of pure behenic acid. 

(4) Solidifying point curves of mixture of several fatty acids and 
esters. 

W lIS awarded the A.I.I.Sc. of the Institute and the M.Sc. of the University 
of Bombay in 1924 for the thesis embodying the above pieces of research. 

3. Proceeded to England in 1925 with University Scholarship and 
joined the Chemical Engineering Department of the University College, 
London. After completing the course of lectures and experiments in 
Chemical Engineering, worked under the guidance of Professor Gibbs on 
the" Heat of absorption by silica Gel" in view of the great technical and 
theoretical importance of the subject. Developed a special apparatus for 
the purpose and obtained results of considerable interest. These formed 
the subjects of thesis for the Doctorate of Philosophy of the University of 
London in 1931. While in London studied the Technology of Rubber in 
the Northern Polytechnic for one year. Also visited numerous factories 
in England and abroad with a view to study the details. 

After return to India in 1932, has occupied himself with numerous 
industrial problems with promising results. Among these several such 
8S lhe manufacture of anhydrous sodium sulphate required in the mill 
industries, the manufacture of ammonium chloride, magnesium sulphate, 
etc., have attracted the attention of the capitalists in Bombay after demon­
stration of the" or1. (Ill a semi-commercial scale and a large scale plant 
has b"l'n (,T('ctI'Cl for ~,nllydTous sodium sulphate . 

.Also designed and built a semi large scale plant for the manufacture 
of sulphuric acid by using vanadium catalysts in the Indian Institute of 
~cj~l1ce. 

Was for some time the chief chemist and Chemical Engineer to the 
J(arnatic Chemical Works. Was responsible for erecting plants for the 
manufacture of soap and for the solvent process of extraction of oil from 
Dhnpa. 
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APPENDIX XXXIV. 

NO'l'E, DATED THE 5TH JULY 1934, ON SUBJECT No. 22, APPLICATION I'BO¥ 
Ma. J. J. DEVALOIS, PRINCIPAL, AMElUCAN .AacOT MISSION AGRICUl.­
TURE INSTITUTE, KATPADI, MADRAS, roll. A Gll.ANT OJ' Re. 78,876 FOB 
GOAT BREEDING IN THE MADRAS PRESIDESCY SPREAD OVER A PERIOD or 
TFN YEARS. 

Attention is invited to the letter from the Government of Madras No. 631) 
dated the 11th May 1934 (Annexure I) forwarding a scheme for research in 
goat breeding (Annexure II). The Scheme is estimated to cost Rs. 78,876 
(Rs. 5,490 non-recurring and Rs. 73,386 recurring) spread over a period of ten 
years. Against this cost there is an estimated income of Rs. 22,U5 reducing 
the total cost to a net amount to Rs. 56,461. The land and building will be 
provided by the American Arcot Mission and the Principal of the Agriculture 
Institute will supervise the work free of cost. 

The Provincial Research Committee and the Government of Madra. have 
recommended the scheme. 

2. Attention is also invited to the extract (Annexure III) frem the pro­
ceedings of the meeting of the committee which considered the goat and sheep 
breeding schemes submitted to the Board at the August 1933 meeting by the 
Government of Bombay and His Exalted Highness the Nizam's Government. 

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

ANNEXURE I. 

Col'Y OJ' A LB'l"l'ER FROM THB SBCRETARY TO THB GoVDlOu:rr OJ' ~B", DJrVIILO. 
MB!lT DBl'ARTlIIB!lT, TO THB SBCRETARY, IlIIl'BBIAL CotnrOIL OJ' AOBlO11LTt1B4L 
RBSBABOlI, No. 635, DATED THB 11TH MAy 1934. . 

SUB.JBOl'.-8cAeme 0/ ruwrch. 011 GoaJ Brud,'Ilf' 

Re/erenu:-Your letter No. D. 103i-V/33, dated the 11th Deoember 1933. 

I am directed to enclose a copy of the scheme of research on Goat breeding IUbmitted 
by Mr. J. J. DeValois of the AgricUltural Institute, Katpadi, reviaed on the linea indicated 
in the note of the Animal Husbandry Expert to the Council. A further note on the echeme 
by Mr. DeValois is also enclosed. 

2. The Provincial Research Committee and the Local Govemment recommend tile 
tcherne for U.e consideration of the Council. 

3. 150 printed copies will be forwarded in due course. 

ANNEXURE II. 
T.JETTER FROM J .. J. DEVALOTS, ESQ., B.Sc., PRINCIPAL, AGRICULTURAL 

INSTITUTE, KATPADI, TO THE SECRETARY, IMPERIAL COUNCIL OJ' AGm­
ITJ.TURAL RmEARCH (THROUGH THE SECRETARY TO GoVERNJO!!NT, 
DEVELOPMENT DEPARTMENT). DATED KATl"ADI. THPJ 15TH FEB&UABT 
1934. 

[Scheme of research in goat breeding-Prelented by me 0" 6th June 1933-
Revised in accordance with S'UggestUm6 made by the Animal Htubandry 
}~:rpert to the Imperial Council.] 

I am enclosing the revised scheme drawn up with the BUggestions of 
making it deal only with pure-bred stock of the Jumna-Pari and Surti 
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breed.s extending over a peri()d of ten years with the intention of having 
100 females of each breed to experiment with. 

J n making this reviHed statement, I had for reference the work of the 
1I1ission Poultry Farm, Etah, United Provinces, and the Bombay and Poona 
tiheep and goat experiment proposals. You will note that the total grant 
upplit'd for is Rs. 52,501 spread over a period of ten years, as seen in 
Apl'nndix il, Final Summary. 

Kindly acknowledge receipt of the Scheme. Trusting that the matter 
may receive your sympathetic and favourable consideration. 

ENCLOSURE. 

RESEARCH WORK IN GOAT BREEDING. 

Details of the re~ea'rch work proposed to be carried out by the American 
Arcot M·ission Agricultural Institute, Katpadi, North Arcot Dist"ict, 
Madras Presidency, with. the subsidy asked for from the Imiperial 
(Jounc,il of Agricultural Research. 

INTRODUCTION. 

In connexion with my aetivities in rural reconstruction in the villages 
of South India the past twelve years, I have been impressed with the fact 
that the depressed classes and smaller village ryots find it almost impossible 
to raise and maintain a decent breed of milk cattle. They cannot afford 
the initial outlay nor take the chances on mortality resulting from the 
numerous diseases and difficulties arising from present village conditions 
and communal grazing. As milk is such an essential item in the diet, I am 
persuaded that the goat, the "poor man's cow" should receive more 
Jlttention. The goats, as found in the South Indian villages, are of a very 
poor grade. No systematic improvement work has yet been undertaktln 
by any agency either official or non-official. Much prejudice exists against 
the usc of goat milk which can only be broken down by a vigorous educa­
tional programme with actual demonstrations. 

From extensive inquiries we find that there are indigenous Indian goats 
th!lt give promise of being valuable milk and dual purpose animals such 
as the Jumna-Pari in the United Provinces and the Surti found in the 
Bombay Presidency. Our proposal is to introduce these two breeds into 
South India fInd by selective breeding, progeny test'! togethN' with a care­
fnl system of records to determine what possibilities such may hold for 
conditions in South India. 

LINE;; OF RESEARCH. 

Our object would be to follow three main lines of research. :-
(1) Selective breeding of the best Jumna-Pari goats by means of 

recorded milk yields and progeny tests to determine their 
adaptability to South India. 

(2) Same as above for Surtis. 
(3) Observation of results obtained by crossing Surti and Jumna­

Pari males with local females as to any increase in milk yield 
obtained, suitability for tawn and village conditions of both 
breeds and the resulting carcass of the offspring compared 
with the native goats. Our plan would be to keep our stock 
at the farm pure but have the cross-breeding done by the use 
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of oW' males with those kept and owned by local village and 
town people. 

OBJl!lOTS or TBB EUEBDulNT. 

Careful records will be kept covering the following :0-

(1) Comparative milk production of pure-bred Jumna-Pari and 
Surtis. 

(2) Comparative hardiness and prolificacy of the two breeda. 
(3) Age of maturity in each breed. 
(4) Milking longevity. 
(5) Comparison of average interval between kiddings. 
(6) The estimated average value of hair, hide and carcua. 
(7) Suitability of various concentrated feeda and fodder for ,oat. 

raising in South India. 
(8) Observation of diseases of goats and their treatment under the 

Bupervision of the Madras Veterinary Department. 

DETAn.s OJ' EUENDITuu. 

1. Stall.-(a) Mr. J. J. DeValois, B.Sc., in Agriculture and Animal 
Husbandry of Iowa State College, with special training in genetiCl, live­
.tock breeding, judging and feeding, will 8upervise the research work. 
Mr. DeValoia has had thirteen years' experience with Indian conditions. 
This supervision to be given free by the Mission. 

(b) An Indian Dairy Diploma or Agricultural College graduate 
assistant, on a RB. 80-4-100 scale. 

(c) One clerk on Rs. 30-2-40 (from 8econd year). 
(d) One maistry or head shepherd on RB. 25. 
(e) Unskilled labourers to care for the Bock. Four men, the Brst 

three years and six the last Beven years of the experiment at Its. 12 per 
month each. 

2. Livestock.-(a) Two Jumna-Pari males and 40 females to be im· 
ported from North India. 

(b) Two Surti males and 40 females to be imported from Weat 
India. 

Personal selection of the above will be made 80 that the estimated per 
animal unit cost would be Rs. 50 including the buying price of the goat. 
plus shipping expenses. Eighty-four animals would thus net Re. 4,200 
initial cost. This foundation herd will be increased to 100 females and 
four males for each of the two breeds. In addition, COlUliderable data will 
be available within ten years from crollS-bred animals kept by local town 
and village people to whom some select males will be given for 8tud 
purposes. 

3. Buildings.-The Imperial Council bas intimated tbat they will not 
be in a position to grant any a&<;istance for buildings. The Madra8 Govern. 
ment has been cOlUlulted as to tbe pOSRibiIity of a grant for this purpose 
but possibilities are that nothing may be available at the present time. W. 
hope that later the Local Government may find it po!!Sible to assist 111 if it 
can p(\ssibly do so in view of tbe fact that tbis experiment will be of great 
value for Soutb India. For tbe present, the Agricultural Institute i8 
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prepared to build the necessa'ry buildings in an inexpensive manner yei 
Buitable for the carrying on of the work in a sanitary and efficient wa, 
which will also be a good demonstration for village farmers who, we hope: 
will take to this branch of livestock work following our example. 

The following buildings will be required ;-
(1) House for the Indian graduate assistant and clerk; quarters for 

maistri and coolies. 
(2) :Main goat shed for the milking herd. 
(3) Separate sheds for males which can also be used as servilll 

pens. 

(4) Shed for the dry herd, goatlings and kids. 
(5) Isolation shed and sick room. 
(6) Dairy shed and office. 

(7) Fencing for runs and paddocks. 
4. Equipment.-(a) Office requirements, i.e., tables, chairs, almiraha, 

desks, typewriter, filing cabinets, etc. 
(b) Dairy equipment-weighing scale, spring-balance scales, milk cans, 

strainers, measures, thermometers, babcock testor, castrator, collars and 
chains, number tags and tattoo marker, medicines and surgical supplies. 

5. Land.-In 1922, the Government of Madras alienated to the Arcot 
Mission, 175 acres of land to be utilized for an agricultural school and 
demonstration farm. Of this area, about 50 acres has been brought under 
cultivation, 35 acres has been devoted to buildings, school, playground, 
poultry runs, etc., leaving a considerable area for grazing purposes which 
can well be utilized for paddocks and grazing for the goat herd. About 
2 acre!! of fodder crops will have to be grown. 

G. Maintenance charges.-(a) Concentrated feeds, fodder and grazing 
charges to be estimated at Rs. 18 per adult goat per year and Rs. 12 per 
kid and goatling per year. These estimates are based on actual costs at the 
Mission Poultry Farm, United Provinces. 

(b) Recurring office and farm contingencies :-

Per year. 
lUi. 

(1) Books, periodicals, stationery, stamps, etc. 150 
(2) Dairy expenses 50 

(3) Veterinary fees (we would attempt to nave an 
agreement with the local hospital at Vellore 
for a monthly allowance of lUi. 10) 120 

(4) Medicines and veterinary supplies .. 100 
(5) Repairs to buildings, fences, etc. 100 
(6) Miscellaneous expenses 100 

Total 620 
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DETAILS or INCOMl!l EXPECTED. Ra. 
(1) By sale o/,milk.-As the Agricultural Institute 

is located 10 miles from Vellore, the nearest 
city where milk can be sold in large quantities, 
there will be considerable difficulty in manag­
ing this item. We, therefore, assume that it 
will not be po.<JSible to realize more than an 
average of Rs. 6 per year from ecah adult 
female in the herd. Our til'st aim will be to 
allow the young kids all the milk they can 
manage. We assume that there will be 80 adult 
females the first year; 100 the second year; 
150 the third year and 200 for each of the 
remaining seven years of the experiment mak­
ing 1,730 animal units and Rs. 10,380 
income 10,380 

(2) By sale of stock during the ten-year ezperi-
ment-

(a) Male kids.-These will be disposed of at the 
age of six months ordinarily at an estimated 
average price of Rs. 4. It is estimated that 
we will be able to dispose 40, 50 and 75 in 
the second, third and fourth years, respec­
tively, and 100 each of the last six yean 
of the experiment. This would make 765 
head or Rs. 3,060 from this item 3,060 

(b) Culled does and yO'Ung female kids.-Females 
that fail to measure up to our standards will 
be culled. Some of the doe kids that fail 
to show promise or are slightly defective 
will also be sold. It is estimated that we 
would have 20 such animals the second and 
fourth years and 80 each of the last six 
years of the trial. We shoUld be able to sell 
these at B.s. 7-8-0 each on the average mak­
ing a total of RB. 3,900 from the 520 
animals so disposed of 3,900 

(c) Better grade females.-In order to keep our 
flock within the limit of 100 adult females 
for each breed, we estimate that we will have 
five better grade females the fourth year 
and 20 each of the last six years that we 
should be able to dispose of at RA. 15 per 
animal making Rs. 1,875 for the 125 animal 
units . . 1,875 

(3) Sale of stock a.t the end of the ezperimMlt.-We 
should have 200 females worth Rs. 15 each and 
eight males worth B.s. 25 each making a total 
of Rs. 3,200 income at t.he conclusion of the 
experiment 3,200 

Total 22,415 
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CONCLUSION. 

The Agricultural Institute is located 4 miles from the Katpadi Rail­
way litation quite accessible to the public who would be interested in follow­
ing tbe results of the goat-breeding experiment. The Agricultural 
Institute iii already carrying on an extensive poultry farm drawing a large 
numLet' of visitors. Many other crops and livestook projects are also being 
dClIlOlIstrated to the public, such as the breeding of Kangayam and Scindhi 
cattle, pig raising, mango grafting and fruit farming, vegetable growing, 
etc. In all this work we are receiving the hearty co-operation and assistance 
of the Madras Agricultural Department. 

~\ss,)eiated with the Demonstration Farm i" a buy,,.' hO<ll'Lliug home 
with 80 students and a central village sCJhool togeth.~r forming a higher 
eleIllentary schoe,l of 130 students which also reeeives th~ hearty co­
operation of the }<;ducational Department and is well subsidized by the:r.n. 
All the"e students take work in Agriculture giving their literary training 
a prlldical bias. TLese boys are all in training for Yilla~e work and wvuld 
be grently inter<>sted in the experiment as well ali being in a position later 
to illtrodnce the improved breed of goats into their villag(~s. 

A Rural Reconstruction Summer School is also held at the Agricultural 
Institute yearly which is attended by 50 or more students. The advantages 
of go lit raising would be demonstrated to these leaders. The institute also 
carries a staff of extension workers who go into the district demonstrating 
improved agricultural ~ractices on the ryots' own lands in the village. The 
Arcot mission also has occupied 250 villages in each of which is stationed 
one or more teachers also serving the purpose of working for village uplift. 
COllsiderable work is also being carried on through lectures and contacts 
with taluk and district board schools. So far as time and money allow!' 
the institute attempts to spread its influence for rural improvement with­
out prejudice to caste or creed. The objective would ultimately be to 
supply pedigreed breeding stock for our oWll rural reconstruction units as 
well as to make them available for other public or private bodies in the 
South Indian Provinces for goat improvement work. 

The Arcot mission is prepared to give the services of Mr. J. J. DeValois, 
the Principal of the Agricultural Institute, Katpadi, free to supervise this 
proje(·t which will entail considerable time and attention. We are also 
prepared to make available the necessary buildings, land, housing arrange­
ments for staff in the interests of the experiment. We hope that this will 
ultimately be of great benefit to the many goat breeders in India and 
espe('illlly so for the poorer classes of people, Christian and non-Christian 
who will be taught the value of utilizing the products of the " poor man's 
cow". 

Wt~ therefore appeal to the Imperial Council of Agricultural Research 
to favourably consider this scheme and place the necessary funds at our 
disposal to be used along with our local contribution for the research work 
on I!Ollts for South Indian Provinces its ultimate extension into village 
work if the experiment proves the desirability of so doing. We can assure 
the council that the work will be done with great care and in full co­
operation with the Madras Agricultural and Veterinary Departments who 
ha\'«.> always assisted us so generously. 
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APPENDIX A. 
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APPENDIX B. 
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LETTER FROM J. J. DEV ALOIS, ESQ., B.Sc., PRINCIPAL AOBICULTOUL 
INSTITUTE, KATP,4.DI, TO THE SECRETA.RY TO Go~EN'l', DllWELOp. 
MENT DEPARTMENT, DA.TED THE 9TH ApRIL 1934. 

I have noted the remarks of the Director of Agriculture Madras and 
would like to give the following additional information b;aring o~ the 
points he raises :- . 

1. Enlargement of tke sckeme.-No additional information called for. 

2. Grazing land available for the number of animaL. called /or.-Our 
intention is to ultimately have an area of perhaps 2 acres or mOre if neces­
sary under various types of fodder crops such as guinea grass, napier grass, 
elephant grass, lucerne and agathi to supplement the grazing in the forest. 
Our plan also is to approach the Forest Department if the scheme is sanc­
tioned to determine whether they will not enter into a special agreement 
with us for a certain area of land adjoining our farm. m have an area of 
100 acres or so' on the farm itself that is available for grazing in which 
we already have planted some and plan to plant many more thorn trees for 
goat-grazing purposes. We therefore feel that we will be able to manage 
suitable grazing and fodder for the herd as called for. May I say that the 
budget presented as regards costs of supplying roughage and concentrate 
feeds is an estimate only. Experience will have to determine whether 
our estimate is too low or in excess but at present I think it should cover 
our expenses. 

3. Staff.-Originally we had drawn up the scheme calling for a writer 
but at the suggestion of the Deputy Director of Agriculture, Livestock, 
Hosur, this item was deleted. Since then the scheme has been considerably 
increased and I do think that in the present scheme a writer should be 
added perhaps from the beginning of the second year at a seale of Rs. 3()-
2-40. 

4. Recor<4t on graded an4mals kept outside tke /arm.-I do not feel 
that we should undertake any additional animals at the farm outside of the 
pure-bred flocks. This is also in accordance with the suggestions of­
Imperial COUlleil'3 e"pert advice. I added this not with tIte inuntioD 
that such figures would be reliable but as a general guide u to what occura 
when pure-bred males are mated with native females. I may say that 
we are already getting some cross-bred kids in the villages from the pure­
bred Surti and Jumna Pari males we have at our farm now and we are 
finding that the village people appreciate the cross from the Jumna-Pari 
very much. It will now be interesting to see how these kids develop and 
how the village people take to them. This general information ia what I 
had intended under this head. We might keep a few good cross-bred doe. 
of the first and succeeding generation as a check however confining our 
accurate records primarily to the pure-bred herds as suggested. 

5. Disposal of tke goat's milk.-The Women's Medical School and 
Hospital, Vellore, use about Rs. 300 worth of milk per month. I have 
already informally approached them with the suggestion that if this scheme 
goes into effect, we would appreciate their co-operation by helping 118 
dispose of the milk: in their hospital. No agreement has been made to date 
but I do think this is a possibility so that the anticipated difficulty may not 
be too great. The biggest obstacle will perhaps be the distance we will 
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have to transport the milk which is about 8 miles for which we will have t() 
make special arrangements. 

These remarks cover the subject under consideration, I believe. 

ANNEXURE III. 

Extract from the proceedings of the meetmg of the Committee which con­
sidered the goat and sheep breeding schemes . 

• • • • • • • 
Goat Breeding. 

The Committee considered that the same considerations must apply 
in the case of this scheme as in that of the Sheep Breeding Scheme as 
regards capital expenditure. Otherwise the scheme would be worthy of 
support if the work were confined to two breeds with flocks of 100 each, 
"iz., Surti and Gujerati goats-both of all-India importance-which should 
be kept pure. The Council would then have research in goat breeding on 
bimilar lines dealing with the best two breeds of Eastern India and the 
best 2 of Western India and it was considered that a third scheme to deal 
with South Indian goats would be justifiable. They considered that the 
schemes submitted by the Bombay Government required modification but 
that it would be for the Advisory Board to decide whether they can finance 
this scheme in view of the fact that the local Government are not prepared 
to bear any part of the capital cost. 

• • • • • • • 



APPENDIX XXXv. 

NOTl!I, DATED TmI 14TH JULY 1934, ON SUBJIXlT No. 25, APPLICATION J'JIOK 
TRB UNITED PaoVINCl!B POULTBY AssOCUTlON, LOCJ[NOW, l'Oa A Gauft 
011' B.s. 15,864 (B.s. 1,950 NON-BECtlIWNG AND Rs. 13,914 BECt/B.lUNG) 
SPaEAD OVER. THREIII Yl!lABS l'Oa A SCHmol8 TO INVEBTIGATBI TBII PaB:P~­
TlON 01' EGGS l'Oa JUIUtlllTING AND OTHER METHODS 01' DISPOSAL. 

Attention i'l invited to the attached letter No. 436-1., dated the rith June 
1934 (Annexure I) from the Government of the United Provinces, forwarding. 
revised scheme on the subject mentioned above (Enclosure 1 to Annexure I). 

2. As members of the Board are aware, the originAllcheme of the United 
Provinces Poultry Association (Annexure II) to develop egg and poultry market­
ing on a co-operative ba~is at a cost ofRs. 42,130 spread over five years and the 
report of the sub-committee of the Advisory Board (Enclosure 2 to Annexure I) 
on this scheme were considered by the Board at itll meeting held on the 24th 
February 1934. 

. 3. The Sub-Committee recommended that the United Provinces Poultry 
Association scheme should deal only with the investigation of the best methods , 
of storage, preservation and disposal of poultry products in various ways, 
~.g., in the form of dry powder, and that the details of the accommodation and 
facilities which would be available and required for carrying on the work should 
be stated. It was also of the opinion that the post of Egg and Poultry Market­
ing Officer who should be appointed by and work directly under the Imperial 
Council of Agricultural Research should be eliminated from this scheme. The 
report of the Sub-Committee was adopted by the Advisory Board (Annexure 
III). 

4. The United Provinces Poultry Association has revised the scheme in 
the light of the recommendations 01 the Sub-Committee. The revised scheme 
is estimated to cost Rs. 15,864 (Rs. 1,950 non-recurring and Rs. 13,914 recurring) 
spread over a period of 3 years, as against the estimated cost of Rs. 42,130 
spread over 5 years for the original scheme. The Association has, however. 
not given the details of the accommodation and facilities which would be avail­
able and required for the work. An enquiry has been made from the United 
Provinces Government on the subject and their reply, when received, ~'iI1 1>. 
circulated to the Advisory Board. 

5. The revised scherr,e is now for the con.'tideration of the Advisory Board. 

ANNEXURE 1 
COpy OF LETTER FROM THE SECRETARY TO GOVERNMENT, UNITED PnOVINCES, 

TO THE SECRETARY, IMPERIAL COUNCIL 01' AGRICULTURAL RESEARCH, 

SIMLA, No. 436-1., DATED THE 5TH JUNE 1934. 

SUBJECT :-Scheme to irwestigate til. preparation oj egg. Jor marlreting Gnd ot~ 
metAods oj disposal. 

In continuation or this Government'lletter No. 24-1., dated January 11. 
1934, I am directed to forward an application (with 150 spare copies) from the 
UDited Provinces Poultry Association, Lucknow. for a grant of Re. 15,864 
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(Rs. 1,950 non-recurring and Rs. 13,914 recurring spread over a period ofthree 
years) for the above mentioned scheme (Enclosure 1) and to state that it has 
been recommended by the United Provinces Agricultural Research Committee 
in its meeting held at Lucknow on April 27th, 1934. A copy of the Committee's 
resolution on the subject is enclosed. 

2. I am to request that the scheme as now revised may please be placed 
before the Advisory Board of the Imperial Council at its next meeting. 

Copy OF RESOLUTION No. 3 PASSED AT THE 10TH MEETING OF THE UNITED 
PROVINCES AGRICULTO'RAL RESEARCH COMMITTEE HELD AT T.IlE CoUNCIL 
HOUSE, LUCKNOW, ON APRIL 27,1934, AT 9-30 A.lI. 

ReeolutioD. 

3. Further consideration of the Bcheme of the United 
ProviDoell Poultry AuociatiOD. Lucknow. for m­
veatigating the preparatidn of eggs for marketing 
and other methods of disposal 8.11 revieed in accord­
ance with the luggeations of the Advisory Board. 
for RI •. 15.864 (non1l'tlClIITing RI. 1.950 aDd re­
curring RI. 13.914) 8pread over three Yeai'll. 

Agenda. 

3. Reaolved that the revise. 
Scheme for Re. 15.864 he re­
commended to the Imperial 
Counoil of Agricultural .Reo 
8e&roh. 

ENCLOSURE I TO ANNEXURE I. 

APPLICATION FROM THE UNITED PROVINCES POULTRY AsSOCIATION, LUCKNOW, 
TO THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH FOR A GRANT 01.1' 
Rs. 15,864 (Rs. 1,950 NON-RECURRING AND Rs. 13,914 B.EOOB.RING) FOR 
A SCHEME TO INVESTIGATE THE PREPARATION OF EGGS FOB lURKETING 
AND OTHER METHODS OF DISPOSAL, SPREAD OVER 3 YEARS. 

I ntroductiotn. 

At the last meeting of the Advisory Board of the Imperial Council of 
Agricultural Research, the United Provinces Poultry Association put up a 
scheme for the purposes of marketing and the handling of eggs and egg 
products. In the meeting of the Advisory Board of the Imperial Council 
of Agricultural Research it was felt that the actual problems of market­
ing on the large scale indicated were better done by a Central Organiza­
tion for this purpose. They, therefore, were of the opinion that special 
reference to a Poultry Marketing officer should be omitted from the scheme 
and that the United Provinces Poultry Association should submit a scheme 
dealing with the actual handling of eggs preparatory to organized market­
ing. It is unnecessary in this application, therefore, to submit a lon~ 
record of. the work done by the United Provinces Poultry Association in 
the improvement of the indigenous e~g in the United Provinces. It is 
sufficient to say that the first organized steps towards improving the Poultry 
industry in India was started in the United Provinces and that it has been 
going steadily forward for many years till at the present day there are 
a very large number of improved fowls and the quantity of improved eggs 
Ll92ICAR 
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handled per annum by the United Provinces Poultry Association and 
individual members approximates to 1,800,000 per annum. These eggs are 
at the present day, disposed of in a very rudimentary fashion and it is feU 
that information is badly required as regards the best methods of ltorage, 
preservation and packing of eggs and the preparation of fowll for markel 
It is also felt that investigation is required in the application of other 
methods of disposal as by dry "powder or pulp form. 

The experimental assistant suggested in the Icheme mentioned below 
would in addition to experimental work of a nature recorded above also 
will seek to introduce these into practice among a limited number of 
societies so as to carry his work beyond ,the mere limita of the laboratol7 
into active practical application thereby paying the way for the advantage 
of a marketirig officer who could then apply the facts discovered on experi. 
ments into real life to the wider organization of marketing Indian eggs. 

The scheine is one for three years in place of that proposed for 5 yean 
in the original application. ,The marketing officer haa been eliminated 
aDd the junior assistant has been replaced by a man of more experience, 
Necessary reductions have also been mad~ in the contingent expendi. 
ture. 

The chemical part of the work will continue to be done at the Harcourt 
Butler Technological Institute, Cawnpore. 

Equipment-

ANNEXURE A.. 

NON-B.ECUB.BING'. 

Be. 

Egg testing lamp : egg weighing Icale, caponising 
set : grading and packing machine cups, mixers, , 
etc., for dry ,eggs work •. 1,000 

Cages for fattening fowls .'. 50 

Egg boxes : packing cases and cupboards for Itoring 
eggs, etc. 100 

O/fiee-

Table, almirah, safe, racks, etc. 

Typewriter 

l\fiscellaneous 

Total non-recurring 

200 

400 

200 

1,950 
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ANNEXURE B. 
REOURRING. 

First Second Third Total 3 
Item •• year. year. year. years. 

Ra. Rs. Rs. Rs. 
1. Pay 0/ ealllbli8hmenl-

One Experimental Assistant (150-10- 1,800 1,920 2,040 5,760 
2(0). 

One storekeeper IoDd olerk (40-2-60) 480 504 528 1,512· 

One peon at Re. 12 per month • 144 144 144 432 ; 

2. Contingenciu-(Supplies IoDd Services) 

Stamps and stationery .. .. 100 100 100 300 -

Coat of books IoDd periodioa18·· .. 50 50 50 150 

Travelling allowloDce .. .. 500 500 500 1,500 

Demonstration exhibits .. .. 100 100 100 300 

Rent of rooms for office and experi- 360 360 360 1,080 
mental purposes. 

Supplies for experimental purposes .. 600 600 600 1,800 

Contingenoies .. .. .. 360 360 360 1,080 . 

Total recurring .. 4,494 4,638 4,782 13,914 

Total non-reourring •• 1,950 

GBAND TOTAL .. 15,864 

~NCLOSURE II TO ANNEXURE L 

Report of the Committee f!ppointed to examine the scheme orf the United 
Provinus Poultry Association to develop egg and poultry marketing 
on a co-operative basis (subject No.4 of the agenda for th" Advisory 

,Board Meeting), held at New Delhi, on the 21st February, 1934. 

The following were present :-
1. Colonel A. Olver. 
2. Mr. E. J. Bruen. 
3. Khan Bahadur Sheikh Niaz Muhammad. 
4. Mr. P. J. Kerr. 
5. Mr. T. F. Quirke. 
6. :Mr. B. K. Badami. 
7. :Mr. Nurul Islam. 
8. :Mr. A. E. Slater. 
9. Mr. G. K. Devadhar. 
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As the Chairman was engaged in another meeting of the Fruit Com-
8littee, Colonel Olver took the chair. 

The meeting lasted from 2-30 to 4-15 P.M. 

rhe Committee· cOllBidered that the scheme submitted by the United 
Provinces Poultry Association was costly for the work proposed and it 
also would not provide what is most required for the development of the 
industry, viz., an expert Marketing Officer capable of advising and assist­
ingprovincial organizations and with facilities for developing the market­
ing of eggs and poultry products all over India, particularly in the big 
eonsuming centres. For this purpose they considered it necessary to have 
an egg marketing officer, working directly under the Imperial Council of 
Agricultural .. Research· and recommended that the Animal Husbandry 
expert should put up a separate scheme for this work and that the United 
Provinces Poultry Association scheme should deal only with the investiga­
tion of the best methods of storage, preservation and disposal of poultry 
products in various ways, e.g., in the form of dry powder, on the linea 
indicated on printed pages 3 and 4 of their scheme. It Will atated that 
the local marketing of eggs and poultry products waa already being dealt 
with in some provinces and States, but that a great deal of precise informa­
tion was required on these matters. For this· work the scheme would 
require modification and it was suggested that the .Association .hould be 
requested to submit a modified scheme in which details should be given of 
the accommodation and facilities which 'Would be available and required for 
carrying on such work. ' 

ANNEXURE II. 

NOTE, DATED THE 23RD JANUARY 1934, BY SECRETARY, ON SUBJEcT No. 4.­
- APPLiCATION' FROM THE UNITED PROVINCES POULTRY ASSOCUTION, 

LUCKNOW; FOR A GRANT OF Rs. 42,130 (Ra. 2,500 NON-JlECUBBING AND 
Rs. 39,630 RlOOURRING) FOR A SClIE¥E TO DEVELOP. EGO AND POULTRY 
MARKE'IlNG ON A CO-OPERATIVE BASIS SPREAD OVER l'IVK TEARS. 

Attention is invitea to the attached letter from the Government of the 
United Provinces, No. 24-1, dated the 11th January 1934, forwarding a 
dIlheme for the development of egg and poultry marketing on a co-operative 
basis (Annexure). The Provincial A!\Ticultural Research Committee 
which considered this scheme suggested some modifications, in the ligh! 
of which the scheme has been recast. 

2, The scheme is for the consideration of the Advisory Board. 

ANNEXURE. 

COpy OF Lm'TER FROM THE SECRETARY TO THE GOVERNMENT 01' UNITED PRO­
VINCES, INDUSTRIES DEPARTMENT, TO THE SECRETARY, IIrIPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, No. 24-1., DATED THE 11TH JANUARY 

1934. 
Scheme to develop egg and poultry flUJr1ce1mg tnt a co-operative basi,_ 

I am directed to forward an application (Enclosure I) from the Unitrd 
Provinces Poultry Association, Lucknow, for a grant of Rs. 42,130 
(Rs. 2,500 non-recurring and Rs. 39,630 recurring spread over a period 
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of five years) for the above-mentioned scheme as recast by the Provincial 
Di~ector of .Agricultu.re in accordance with the views expressed by the 
UnIted ProvlDces Agncultural Research Committee at its meeting held at 
Lucknow on November 28, 1933. A copy of the Committee's resolution 
on the subject is enclosed (Enclosure II). 

2. The Association is a body registered under the Societies Registra­
tion Act and is in receipt of a recurring grant from this Government for 
running a demonstration poultry farm. A copy of its last annual report­
is enclosed, showing the nature of the work done by it. The Governor 
acting with his Ministers, approves of the scheme as now recast. I am t~ 
request that it may be placed before the Advisory Board of the Imperial 
Council at its next meeting. 

3. One hundred and fifty copies of the scheme are being sent to you 
under separate cover. 

ENCLOSURE I. 
Item. 

ApPLICATION FRoM: THE UNITED PROVINCES POULTRY ASSOCIATION, LUCKNOW, 
TO THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH FOR A GRANT 
OF B.s. 42,130 (Rs. 2,500 NON-RECURRING AND Rs. 39,630 RECURRING) 
FOR A SCHEME TO DEVELOP" EGG AND POULTRY MARKETING ON A CO­
OPERA TIVE BASIS " SPREAD OVER FIVE yEARS (AS RECAST BY THE DIRECTOR 
01" ACRrrUJ..'fURE, UNITED PROVINCES, IN ACCOR[\'\:!'iI'GE WITH RESOLUTION 
No.5, DATED NOVEMBER 28, 1933, OF THE UNITED PROVINCES AGRICUJ.r. 
TURAL RESEARCH COMMITTEE). 

Introduction. 
Marketing' of eggs and poultry has, of late, received the most careful 

attention of the whole world. There is a general impression that the 
quality and marketing of the produce leave much to be desired. The 
urgent necessity for effecting an all-round improvement is being seriously 
felt and efforts, on a co-operative basis, in this direction are already in 
progress in many countries. India is no exception to this condition. 
Trade in poultry and eggs in this country has been carried on for a long 
time past though in a very crude manner. Eggs have a great nutritional 
value for human beings as they are rich in proteins, fats, minerals and 
vitamins. They are a rich food for building up healthy children and are 
of considerable help to restore lost strength during convalescence. Eggs, 
besides many other uses, have a great importance from the industrial point 
of view also as they are used in different forms in the manufacture of 
ivory, paints and varnishes and are also utilized in book-binding, photo­
graphy, tanning and the making of glue. Their last named service is 
perhaps not generally known in India. The demand for edible eggs of 
an improved quality is fast increasing in this country as its food value 
is beinll gradually better realized. A considerable portion of the year 
has to be idled away by the farmer because of no suitable occupation. 
This can be employed by means of poultry raising'. The production of 
poultry and e~gs, besides having several advantages of great economic 
importance to farmers, entails the investment of a very small capital. Its 
benefits are thert'fore accessibl~ to the poorest dass of peasant. But his 

*Not printed. 
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difficulties begin when he tries to improvise his own crude system of hous­
ing, feeding and breeding. He keeps poultry in ill-ventilated and tiny 
mud-houses and let the. poor birds take care of themseh'es in regard to 
water, food and protectIOn. Eggs are collected only when and if noticed 
and stored in chatties, jars, etc., where the embryo often begins to develop 
or the eggs go bad. The average hen in India finda her food and water 
in filthy places. As the quality of the egg depends verY largely on the 
methods of production the result is a mass of sickly-looking and under­
siz~d ~irds laying about five clutches of l>ggs (60 to 70) in a year, each 
weIghmg about Ii to I} oz. only. Eggs produced by such birds cause 
great harm to the health of the country. But a very large part of the 
population of India has either to depend for its living on, or its income is 
substantially supplemented by this industry in spite of these unhygienic 
methods. The economic -value of poultry farming began to be universally 
recognized by about the middle of the 19th century. The ijrst fruits of 
this realization in India took the form of an All-India Poultry Club which 
was formed in 1910. The formation of this club and later that of the 
United Provinces Poultry Association through the efforts of Sir Harcourt 
Butler, the then Governor of the United Proyinces and a life member of 
the club, and some other poultry enthusiasts, gaye a great impetus to this 
industry in India. The economic value of poultry farming is being general­
ly appreciated but what is now urgently caUed for is an organized policy 
of assistance in solving two vital problems, viz., improyed marketing and 
control of diseases. The latter of these is to receive attention. The pre­
sent scheme is directed to dealing with the peculiarities of the former under 
Indian conditions. -

:METHODS OF MARKETING POULTRY AND EGGS IN INDIA WITH SPECIAL REFER­
ENCE TO THE UNITED PROVINCES. 

:Marketing of eggs and poultry in these provinces is generally in the 
. hands of egg contractors of whom the .. Khatik" (professional egg and 
.poultry dealer) is the most important. These Khatikll employ egg collec­
tors who make house-to-house visits in order to collect the eggs and fowls 
from producers living in villages and towns. These egg collecton are 
generally given some commission per dozen eggs collected 88 a remunera­
tion. In some cases they are also given daily wages on the quantity 
collected. Thus the produce has to pass two, three and sometimes even four 
intermediate agencies before reaching the actual consumer and con­
sequently most of the profit is eaten up by these intermediaries. The 
necessity for eliminating or reducing as far as pOll8ible these intermediaries 
is obvious. Methods of packing and transporting the produce are UD­

scientific and cause much avoidable loss. The total value per annum of 
poultry produce in a small country like Denmark comes to 41 crores of 
rupees and her export in eggs gives her an annual income of 21 crorell 
of rupees. The value of hen egg alone on poultry farms in the lTniterl 
States of America in 1924 was approximately Rs. 1.93,02,92,410. This has 
been possible mainly by improved methods of production on fa!'ID!I and by 
the proper handling of eggs from the nest to the market. It IS thereforE' 
evident how much more profitable this industry would become if the 
methods; of marketing in this country a'l described in the preceding para­
gn\nh~ could be replaced by tho!ile. practised in Denmark and United Stat~ 
of' America with necessary modifications to suit India'i requirements. A 
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comparison between the income derived by the two kinds of methods of 
marketing, given below, will be of interest :-

Average number of 
eggs, laid by a hen 

in a year. 

70 

Income by indigenous methods. 

Average weight of 
an egg. 

Ii oz. 

Average price 
fetched by an egg. 

4lpies. 

Production value per 
hen per annum. 

Rs. a. p. 

1 10 3 

Income by the improved methods in the Scheme. 

150 2 oz. 9 pies. 706 

The object of the scheme and reaso,ns governing the character of the 
request.-The improvement of poultry has received a large amount of atten­
tion in the United Provinces during the past 20 years and during the last 
12 years impartial. The United Provinces Poultry Association is one of 
the best known organizations of the kind in the country. :\I1's. Fawkes' 
work in ef>tahljs.hing this association, in bringing the importance of this 
""ork brfol'e the public: and in instituting oourses of instruction .. are well • 
known all over IIldia and have had their most marked ctYeet in the Pro­
'Vince with wldeh hel' work was most closely associated. In the last 12 
years over Hs. 3llakbs has been spent on the improvement of the birds to 
which the Governm€llt of the United Provinces ,has contribnted Rs. 3,09,On. 

The outcome of this work has led to wide spread interest all over the 
Province and in others and there are at the present day in the United 
Provinces alone many hundreds of persons interested in some way in 
improved fowls whether as pure stock breeders or as working on the 
indigenous fowl with pure bred cocks. 

The Poultry Association has now the nucleus in every district of 
future district associations and in 20 of these definite district organizations 
are established Or are being established. 

Those thus interested are estimated as handling over 12,000 fowls an:f 
giving rise approximately to 1,800,000 improved eggs per annum. In 
addition to the many individuals at present struggling on their own or in 
recently formed district units, there are in addition six Co-operative 
Societies concerned with egg and poultry production. There is thus ample 
material On which a Research and Marketing officer could operate with 
effect and wide scope for expansion as utilizing people who are willing to 
be directed and organized into some form in which they could more pro­
fitably dispose of their eggs than is very frequently the case. 

The best methods of handling eggs and alternative methods of disposal, 
their relative costs. profits and possibilities require close study as also do 
the best methods of building up a marketing organization for those engaged 
i,n this industry. 
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The United Provinces thus provides an excellent field for investiga­
tion in all phases of the egg industry from the time they are laid till they 
reach in some form or other the ultimate consumer. Experience gained 
in these will be applicable anywhere in the country. 

The importance of the development of the marketing side of an industry 
ill conjunction with or in close connection with technical improvements in 
increasing production are now fully realized. 

The Imperial Council of Agricultural Research have under close con­
sideration the establishment of a Central Marketing Bureau for agricul­
tural products. The United Provinces have expressed their willingness 
to provide a Deputy Director of Marketing to investigate and organize 
the marketing of agricultural produce in general and as working an asso­
ciation with the Central Body. They have also under close consideration 
the appointment of Fruit Expert and std who will be employed to a con­
siderable extent not merely in developing fruit production but also in 
studying and organizing ita effective disposal aa a special branch of agri­
cultural marketing. This present proposal is in reality the application of 
the same principle to the Poultry Industry. The officer and hi, staff 
will, however, deal primarily with the disposal of the egg and with inve~ti­
gation on the feeding of fowls for market sale, leaving production and the 
expansion of the use of better birds with the United Provinces Poultry 
Association, as being work of a more provincial character. lIis work will 

'be directed to work of all-India application. As the whole development 
()f Poultry within the frovince .has rested with the Poultry Association, 
it is proposed in this scheme that he should work as part of that orjraniza­
tion ; but it is intended that in the technical side of hiB work he will be 
guided in his efforts by the provincially appointed Marketing officer who 
will be of Provincial Class I Status. In short that this officer and hi. 
staB will form one of the branches of marketing enterprize, differing only 
in the fact that his work as a species of research will have a much wider 
significance. ' 

The United Provinces in view of their coming developments in agricul. 
tural produce marketing in other directions and in view of the more general 
applicability of the results of the work of this officer and his staff, if 
appointed, are not in a position to come to the aid of the Poultry Associa­
tion, though they are fully satisfied that such help is neces.'1ary, if the 
full advantage of the last decade and more of technical improvement is 
to be gained by the egg producer wherever such technical advance hall been 
fully established. 

The principal duties of this officer will be :-

(1) 

(2) 

to investigate and improve on present methods of collection, 
storage, preservation, packing of eggs and of preparing fowls 
for markets, 

to study on a small scale the application of other methoda of 
disposal as by dry powder or in pulp form, 

to investigate the demands of different markets, 
to study different methods of organizing producers and the 

best methods of transport and disposal of the produce of 
organized units, 
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(5) to study the extent and scope of profit derivable by different 
types of society production, production and sale, collecting 
and marketing. 

It ia normal in the case of an application for a grant to state what is 
being provided by the applicant. Though this may be a aiM qua no,. in 
retipect of a grant 8B made to a Government, in the case of a private 
association it is not possible for them to offer much of substantial character. 
It may, however, be pointed out that the association as evidenced earlier 
in this note has contributed very substantially to the advancement of the 
poultry industry both in the Province and generally in India-men from 
aU parts of the country have received training at its hands and settings 
of eggs have been distributed to every province. Further that as the out­
come of its efforts it has been able to offer a state of improved poultry 
de"elopment in which research of this kind may have an ample field of 
investigation, a condition which could not have existed but for the efforts 
of the association and its office bearers. It thus places its application for 
help in seeking a solution for an important problem of the industry on 
which the ultimate success or failure of any such enterprize as that which 
they represent must depend with every expectation that the Imperial 
Council of Agricultural Research will recognize the claims for help of this 
kind which the Poultry industry deserves 8B the poor man's industry and 
lIB providing another avenue of increasing rural wealth. 

CONCLUSION. 

Work' on almost the same lines, 8B proposed, is being done in England, 
Ireland. and United States of America. This method, with the modifica­
tions referred to in this scheme, may be tried which it is hoped, will lead to 
an improY<'lIlt'ut LUll loubsequt'ntly create conditions favoul'ilhle for the 
development of an export trade in eggs, speci~lly by the availability of the 
quality and quantity of eggs necessary for export purposes and by the 
rt'gularity in supply. 

COST OF THE SCHEME. 

The estimated cost of the scheme is Rs. 42.130 spread over a period of 
five years the details of which will be found in the Annexures. 

ANNEXURE A. 

Non-recurring. 

Equtpm.ent-

Egg testing lamp ; egg weighing scale; capoDlsmg 
set ; grading and packing machine, cups, mixers, 

Re. 

etc., for dry t'gg work 1,000 

('agt's for fattening fowls 50 

Egg boxt's ; packing cases and cupboards for storing 
eggs, etc. ] 00 
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Olfic&-

Table, almirahs, safe, racks, etc. 
Type-writer 
Lantern and slides .. 
Miscellaneous 

Items.. 

(1) Pay of officen-

One egg and poultry market-
ing offioer (Rs. 200-15-
380). 

(2) 'Pay of eetablishment-

(i) One Assistant (Rs. 80-
5-150). 

(ii) One storekeeper and 
olerk (Rs. 40-2--410). 

(iii) Two peons at Rs. 12 per 
menaem each. 

(3) Stamps and stationery .. , 
(4) Cost of books and periodicaL 

(6) Travelling allowance .. 
(6) DemODBtration exhibits .. 
(7) Rent of rooms for office and 

experimental p\lJ]lOlllB. 

(8) Suppliei for experimental 
purposee. 

(9) Contingenciee .. 
Total recurring .. 
Total non-recurring •• 

GBANDTOTAL . . 

Total Don-reeurring 

ANNEXURE B. 
B6C1U'riftg. 

First Seoond Third 
year. year. )'11&1'. 

Ra. Ra. Rs. 

2,400 2,580 2,760 

960 1,020 1,080 

480 liM 628 

288 288 288 

300 800 300 

50 50 50 

1,200 1,200 1,200 

100 100 100 

360 360 360 

900 900 900 

360 360 360 

7,398 7,662 7,928 

.. . . .. 

. . . . .. 

Fourth. 
year. 

Ba. 

2,940 

1,140 

652 

288 

300 

50 

1,200 

100 

360 

900 

360 

8,190 

. . 

.. 

Ra. 
250 
400 
500 
200 

.. 2,500 

Total 
l"ifth 'ft 
year. ,.... 

Ra. Ba. 

3,120 13,800 

. 
1,200 6,400 

67. 2,640 

288 1,«0 

300 UOO 

50 ~ 

1,200 1,000 

100 300 

360 1,800 

900 UOO 

360 1,800 

8,CM 39,630 

.. s,aoo 

.. 42.130 
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ENCLOSURE II. 
, 

COpy or B.ESOLUTlON No.5 PASSED AT THE 9TH MEETING OF THE UXITED 
PROVINCES AO&ICULTURAL RESEARCH COMMITTEE HELD AT THE COUNCn. 
HouSE, LUCK NOW, ON NOVEMBER 28, 1933. 

Agt'nda. 

5. Considt'ration of an application from 
the United Provinces Poultry Asso­
ciation, Lucknow, to the Imperial 
Conncil of Agricultural Research for 
a grant of Rs. 42,050 (Rs. 2,000 non­
rt'Curring and Rs. 40,050 recurring) 
for a scht'me to develop "Egg and 
Poultry marketing on a co-operative 
basis" spread over five years. 

Resolution. 

5. Resolved that the Director of 
Agriculture be asked to recast 
the scheme in the light of dis­
cussion and that the scheme 50 

amended be recommended to the 
Imperial Council of Agrioul­
tural Research. 

-
N0t6 of Jusent. 

I am afraid I am unable to agree with the views expressed in the enclosed 
report. I may here stat" that I am of the same opinion in this connection as 
that I expressed in the sub-committee meeting. The scheme in question is 
definitely one for an All-India work. I cannot find an~·thing in the scheme to 
indicate that there is no provision for an expert Marketing Olftccr. capable of 
advising and assisting provincial organizations. Regarding the second portion 
ofthe third sentence I may only rder the Board to pages!:! and :l of the scheme. 
The author, however, in drawing up this scheme felt that the work should be 
carried on, on a smnll scale in the beginning in the United Provinces, where, 
there is unanimity of opinion, that there is the biggest field for this work. and 
later extended to other places. This should be done after the public nrt' con­
vinced of the utilitv ofthe work. EYen during the courst' of the work proposed 
in thp scheme ther~ can bt' no objection to the servict's of the officer being utilised 
by otht'r provinces. and I am unnble to find anywht're in the scheme any word 
which indicatt's any rt'striction on tht' activities of the offict'r to the United 
l'rovinces only. 

~E'd.) J),lJRUL ISLUL 

ANNEXlJRE III. 
E.r'r:·ct from ,~ Pf'()(Yfflings 0/ '},e J/ertillg of the Aan'sory Boord },eld on t.~e 

20111 February 19J.1. 

11. Application from the Unitt'd Provinces Poultry Association for a grant 
of Rs. 42,130 (Rs. 2.500 non-rt'Currinl! and Rs. 39,630 recurring) for a schemt' 
to develop egg and poultry markt'ting on a co-operative basis. (Subj('ct Ko. 4 
of the Agt>nda.) 

It was decided to refer the scht'me for consideration to the Poultry Com-
mitt('t' to which thl.' linn\(' of ~Ir. De\"adhar was added. . 
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Extrod from til. Proc«ding. of'M fMtting of 1M .4dt-uory Board leltl 0" eM :UtTa 
.. February 1931. 

14. Applicalion fro", tl&e United Prot;ft«. Puultry A~" for " gran( of 
R,. 42,130 (&. 2,500 tlO1I-rttlirrin9 fInd R,. 39.6.'10 ft!("~/rring) for a «/terM to 
det·tlop ~gg and poliliry marketing ora a C&-Optratit'fl baN. (Subj«t No.4 
on fM agenda.) 
Colonel Olver introduced the IK'heme and the rt'port of the Commit~ which 

bad examined it together with the note of di88ftnt by Mr. Numl Islam. Colonel 
Olver explained that the Committt'e felt that the !'Cheme was co~tly and would 
not provide what was most required for the development of the industry. "I. t­
an expert marbting officer capable of ad,-ising and assisting pro\"inciat orJt&ni­
sations and facilities for developing the mar~eting of eggs and poultry productl 
all over India, particularly in the big cODlmming centrt's. The Committee 
felt that the scheme as submitted by the United Provincea Poultry AaaociatioD 
would not provide for this important matter. They recommended that for the 
all-India work an egg marketing officer should work under the Imperial Counoil 
of Agrioultural Research and that the Animal Husbandry Expert should put up 
a separate scheme for this work. As rt'gards the re&t'ofthe work propoeed the 
Committee were of the opinion that. great deal of precise information ... a' 
required but to carry out the necessary investigations, modification of the 
soheme put up by the United Provinces Poultry AlI8OCiation would be neae. 
sary. The Committee thert'fore suggl'8ted that the AlI8OCiation .hould be 
requested to submit a modified scheme in which details should be ~veD of the 
accommodation and facilities which would be available and required for carrying 
on such work. He then moved the adoption of the majority report. The 
motion was seconded by l\lr. Quirke. Mr. Nurul Islam Bpt"aking on his note of 
dissent said that the point regarding the costliness of the scheme 11'&1 that the 
Committee considered that provision for TravellinJ( Allowance would Lc in­
sufficient. HI! did not attach any importance to this inasmuch &I the pro­
vision could be increased. As regards the appointment of an egg marketing 
officer on an all-India basis he wasofthe opinion that work could be started only 
where there were material and facilities availablc_ In the l"nited Provinces 
all such material and facilities were a .. "ailable amI he did not think the Com­
mittee was justified in asking the Impt"rial COUlu,il of A~cultural ~eeearch to 
spend more money on the appointment of a highly paid egg marketing officer. 
He added that the services of the staff proposed in the scheme could he utilised 
by other provinces if need be. He added that he had no objection to the scheme 
as submitted being directed by the Imperial Council of Agricultural Reeearc h 
and went on to say that marketing was the principal idea of the preaent echeme 
and that without it not much would be left of it. In the end he aaked the Board 
to pass the scheme as prepared by the Cnited Province. Poultry Aaaociation. 
Mr. Quirke in supporting Colonel Olver'. motion Eaid that in his opinion the 
marketing of egg should be directed by the Council, while the other matters 
connected with the poultry production referred to in the Committee's report 
should be dealt with by the l:nited Province. Poultry Association. Mr. \Dan 
said that while be supported the idea of appointing an aD India officer for market.­
ing purposes, he was of the opinion that the present acheme would help the 
agriCUlturists and favoured it to be sanctioned. Dr. Burns referred to the 
attempts already made to develop poultry industry and supported the ICbeme 
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&8 submitted by the United Provinces Poultry Association. Mr. Devadhar 
said that the scheme was a valuable aid to rural reconstruction. He was in­
terested in it from the co-operative point of view as it was mentioned in the 
scheme that there were six co-operative societies concerned with egg and poultry 
production. It was not clear however whether these societies were registered 
under the Co-operative Societies Act. He was informed that they were not 
registered. He therefore favoured the recommendations made by the Com­
mittee. In this connection Dr. Nehru referred to the report of Mr. T. Muran, 
Superintendent, Livestock Research Station, Hoaur, Madras, who was deputed 
by the Imperial Council of Agricultural Research to attend the Fifth World 
Poultry Congress in September 1933, in which he had suggested that the lesson 
to be learnt from the Congre88 was that it was time that India had a full time 
poultry officer for studying the available breeds and evolving useful types re­
quired for Indian conditions. He said that rabbits and pigeons should not be 
neglected. Dr. Nehru was of the view that it was necessary to accelerate the 
growth of birds on modern lines. In the end he supported the appointment of 
a marketing and research officer on an all-India basis. Mr. Carpenter said that 
he understood that the Council intended to appoint shortly a marketing expert 
for the development of agricultural produce in India and that for this purpose 
the Government of India were likely to make a grant of one Iakh of rupees per 
annum for a period of three years. In his opinion the Marketing officer and the 
marketing branch of the Council will consider the question of marketing of 
eggs also, and it would not be right for the Board at this stage to definitely 
Commit themselves as to how the marketing of eggs should be dealt with. He, 
however, supported the Committee's report. After Mr .. NurulIslam had replied 
the Committee's report was adopted. 

• • • • • • • • • • 
SUPPLE..'II:ENTARY NC.'JE, DATED THE 1ST SEPTEMBER 1934, ox SUBJJ.:CT Xo. 25: 

APPLICATION FROM THE UNITED PRonNCES POrLTRY AssOCIATION, 

LUCKNOW, FOR A GRANT OF Rs; 15,864 (Rs. 1,950 NON-RECURRL"i"G AND 

Rs. 13,914 RECl'RRING) SPREAD OVER THREE YEARS FOR A SCHEME TO 
INVESTIGATE THE PREPARATION OF EGGS FOR MARKETING AND OTHER 

METHODS OF DISPOSAL. 

In continuation of paragraph 4 of the note already circulated on the 
subject mentioned above, the reply from the Government of the United 
Proyinc('s regardin~ t.he detaiLs of the accommodl'lion and facilitie!!l which 
would be available and are required in connection with the scheme, has 
since heen received and is circulated to Advisory Board. 

Copy OF LETTER FROM THE SECRETARY TO TilE GO'·ER~OIENT OF THE TTNITED 

PROVINCES, INDrSTRIES DEPARTMFNT, TO THE SECRETARY, hIPER.lAL 
COl'N(Th OF AGRI(TLTl'RAL RESEARCH, No. 2190-XVIII-652, DATED THE 
22ND ArGUST 1934. 

SlTFJFC'T :-Applicatio-n from the rnitl'd Prot-inces PouUry _·ts.~ociation. 
Lucknow, for a grant of Rs. 15.684 (Rs. 1,950 non-recurring and 
Rs. 13,914 recurring) spread O'!'er 3 years for a sche-me to int'('stigate 
the preparation of eggs for marketing and other methods of disposal. 
With referenee to your letter No. F. 7-(4)13-tlVet., dated July 18, 

1931, on the ahove subject. I am directed to· enclose a copy of letter 
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No. E.S.11069, dated the 6th August 1934, from the. Secretary, United 
Provinces Poultry Association, Luckuow, to the Director, Civil Veterinary 
Department, United Provinces, Lucknow, fu:nishing thc details of 
accommodation and facilities which would be available and are required 
in connection with the scheme to investigate the preparation of eggs for 
marketing and other methods of disposaL ' 

COpy OF LETTER FRO~1 THE SECRETARY, UNlTEDPp.oVLNC£S, POULTRY A~ 
ClATION, LUCKNOW, TO THE DIRECTOR, CIVlL- VETERINARY DEPARTMENT, 
UNITED PROVINCES, LUCKNOW, No. E.S.11069, DA'l'ED THB 6TH AUGUST 
1934. . 

With reference to your MemQrandum No .. 1946IVIII-10-B.-13, dated 
1st August 1934, I have the honour to state that the scheme. originally 
submitted was' for a practical marketing research for the best method of 
marketing poultry, eggs-in-shcll, feathers, manure, etc., wherea.· the pre­
paring of egg powder and egg-pulp to receive partial cODBideration, 
specially as the demand for these commodities haa declined to • consider-· 
able extent. 

The scheme that' has been submitted now in the modified form requires 
work both in the laboratory as well as the practical side of it.. Since 
the AssoCiation has 'not the facilities for undertaking laboratory side or· 
the work, we will have to concentrate mostly on the practical work only.' 

A broad outline of the programme of the 'Work drawn up by the. 
author of the scheme ·is as under :-:-

(a) A study of the present indigenous orghni'llltion for the pre.­
paration of eggs for market with a view to improving the 
same. This will be done by means of visits to places where 
work is being done. 

Cb) A study, in detail, of the organisation of collection of eggs 
within the provinces so as to devise best methods of collect­
ing the improved eggs. 

This will be done by working amongst the present societies and 
local associations operating under the direetion and guidance 
of the Association and by organising new ones for the pur­
pose. 

Cc) A study of the methods of testing, grading, packing and trans­
porting eggs in order to devise an improved system for 
these which may lead to a decrease in costs and inere8lle in 
returns. This will be tackled in the same manner as de. 
cribed in paragraph B. 

Cd) A study of the work done by the Association in regard to 
storage, preservation and by the Industrial Chemist to the 
United Provinces Government on dry egg work with a view 
to improving the former and exploring the possibilities of 
turning the latter into a profitable business. 

This will be carried on by the Experimental Assiortant ·at hi, Head· 
quarters. 
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The problems described in paragraph A to D will be taken up in the 
order in which they are named. 

The Commitments of the Association under the scheme are as 
follows :-

(1) 

(2) 

The Association will be pleased to depute the Author of the 
scheme, Mr. Nur-ul-Islam, Assistant. to Secretary and 
Demonstrator to work on th,e staff of the scheme, but his 
pay will be met from the scheme. 

The Association will .be pleased to spare two rooms for office 
and store in its office building. 

(3) The Association will give all facilities it can: possibly give in 
procuring materials such as eggs, fowls, etc., that may be 
required. for the work. . 
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APPENDIX XXXVL 

NOTE DATED THE '30TH JULY 1934, ON SUBJECT No. 26: APPLICATION 
FROM THE GOVERNMENT OJ' MADRAS FOB J. GRANT or Rs. 37,580 
(Rs. 2,630, NON-IIECURRING AND Rs. 34,950, RECURRINO) SPllEAD ova 
A PERIOD OJ' TEN TUBS FOR SlIEEP BREEDING REsuBCa IN lUoRAs. 

Attention is invited to the extract from the proceedings (Enclosure 
1) of the meeting of the Advisory Board held on the 20th February 
1934 in which the Board desired that the above mentioned scheme should 
J.e referred to the Committee which considered the Bombay Goat and 
Sheep Breeding Schemes and the 1I3derabad Sheep Breeding Scheme. 
This ad hoc Committee consisted of the Animal lIusbandry Expert to 
the Council and the Directors of Agriculture, Madras and Bombay, 
Directors of Veterinary Services, Punjab and Hyderabad and the Director, 
Imperial Institute of Veterinary Research, and Khan Sahib N. K. Vacha, 
Superintendent, Civil Veterinary Department, Baluchistan and Mr. H. G. 
Baluch, Professor of Dairying, Agriculture College, Poona. With the excep­
tion of the last two, all the other members of the Committee are likely to be 
present at the meeting of the Advisory Boatd. The Madras Sheep 
Breeding Scheme has therefore been referred to the Standing Cattle 
Breetling CumJ:littee of the Council to which 8uch of th0 member. of the 
ad hoc Committee who will be present at the meeting of the Advisory 
Board will be co-opted. The report of the Committee on this scheme will 
be circulated to the members of the Board in due course. 

2. Meanwhile, the papers relating to the scheme (Enelosure II) are 
circulated to members of the Board. 

ENCLOSURE 1. 

Extract from the proceedings of the meeting of the Advisory Board held 
on the MtA February 1934. 

APPLICATION FROM THE GOVERNMENT OF MADRAS, roB A GUNT 01' Rs. 37,580 
(Rs. 2,630, NON-RECURRING AND Rs. 34,950 RECURRING) SPREAD OVER J. 

PERIOO 010' TF.N YEARS FOR SHEEP BREEDING RESEARCH IN MADRAS 
(SUBJECT No. 26 OF THE AGENDA). 

9. Rao Bahadur Ananda Rao introduced the scheme. Mr. Kerr said 
that one sheep breeding research scheme was already working and en­
quired whether there 'Would be any overlapping. Colonel Olver referred 
to the proyision in thl! scheme on account of the cost of 40 BeIlary ewes 8nd 
enquired whether that was the total number proposed to be purchased or 
whether it was in addition to the stock already available. To this Mr. 
Ananda Rao replied that it was in addition to 61 ewes already there. 
Colonel Olver then said that this number was sufficient for purposes 
of the 6dll~JIle as tllt' Sheep Breeding Schemes Committee 'Whi('h had con­
sidered the prcvio')8 F:cheme was of the opinion that 100 wall the minimum 
number for the purpose. He added that in his opinion we should not. 
'Wait for the results of the other scheme and that this scheme should be 
approved in addition to the other scheme already working. He thouj!'ht 
that the type of sbeep in Madras was different f:om the otber tvpes. The 
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object of the scheme was two-fold, viz., the improvement of local breeds by. 
aelection and by cross breeding with Bikanir Breed. In the end he sug­
gested that before the scheme was approved by the Board it should be con~ 
aidered by the Sheep Breeding Schemes Committee on the occasion of the 
next Advisory TIoard Meeting. The suggestion was approved by tho 
Board. 

• • • • • • 
ENCLOSURE II. 

N()TJ!; DATED THE 29TH JANUARY 1934, ON SUBJECT No. 26 : APPLICATION 
I'ROM THE GOVERNMENT Oll' MADRAS FOR A GRANT 011' Rs. 37,580 
(Rs. 2,630, NON-RECURRING AND Rs. 34,950, RECU1UUNG) SPREAD OVER 
A PERIOD OF TEN YEARS FOR SHEEP BREEDING RESEARCH IN MADRAS. 
Attention is invited to the attached letter from the Government of 

Madras, No. 2669-1II133, dated the 22nd January 1934 (Annexure), for­
hrarding a scheme on sheep breeding at a cost of Rs. 37,580 (Rs. 2,630 
non-recurring and Rs. 34,950 recurring) spread over a period of ten years. 
It has been estimated that a sum of Rs. 8,509 will be recovered by sale of 
.tock during the ten years. 

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

ANNEXURE. 
COpy OF LETTCR FROM THE SEClRETABY TO THE GoVEIkVMENl' Oll' l\lADRASt 

DEVELOPMENT DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL O. 
AGRICULTURAL RESEARCH, No. 2669-111133, DATED THE 22ND JANUARY 
1934. 

Remsed Scheme on sheep breeding. 
In continuation of my letter No. 2669-1III33-2, dated 14th August 

1933, I am directed to enclose a scht'me on sheep breeding (Enclosure) 
'revised in the light of the recommt'ndations of the Sheep Breeding Com­
mittee of the Imperial Council of Agricultural Research. 

2. The Provincial Research Committee recommends the scheme. 

3. 150 printed copies of the scheme will be forwarded in due course. 

ENCLOSURE. 

Revised SchemlJ on sheep breedings. 
In the Madras Prt'sidency we find the 'Woolly variety of sheep in the 

districts which have a good cold weather such·' as the North Salem, 
Coiml.>atore and BeHary. Most of these sheep are hlack and white in 
coluur. At H~1I11r a %lock of Bellary sht'ep have been maintained "idth the 
object of evolYin~ R white breed of sheep. All the ewes we 118ve are "'bite 
wi~h black on tht'ir faces and t'ars, wht'n these arl) mated together, we get a 
faIr number of black lambs and vt'ry ft'W white lambs bt'sides the white 
black face. The white lambs are dt'licate in constitution and cannot 
stand up to conditions as well as tht' white black face ont's. Tllrough 
very careful attention some white lambs have been reared but they are 

L192ICAR 
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amaller. give a less wool yield pd are not 80 rob~ m health. B1' mat.iDa 
white and white together, most of the progen1' have died aDd pel'lOnall7 
1 do not think we ean raise & white Bock without importing & new whi'" 
ram. Clipping is carried out twice & year, m Februuy and August and 
the wool yield has risen for the whole 1lock up to 2 lb. 12 oa. The ... 
clip about 1-12 oz. to 2 lb. • oz. on the average m the year. TM 
weight of a good white black face ram is about 120 to 125 Ib. At BOIIUI' 
*e have a Bock of about 60 ewes. U we ean raise & white lIoelt of Iheep 
which will give us about • to 5 lb. of wool per shet-p, it will be of ~at 
Jielp to the ryot. It is faidy hot on the plains • therefore "'e eannot 
expeet to rear a flock of heavy wool bearing aheep. 

It is proposed to use rams of the Bikanir breed in order to bd out 
the etreet of such cross-breeding with the Bellary breed and also to do care­
ful selection in the same breed. 

Some country e'Wes will be sold each year on aeco1lll1 of 1ge u4 
~nlar breeding. 

The price of rams appears rather low but it will take time to con­
vinee the ryots to purchase them, therefore the priee of ordinary country 
rams has been placed on these crou-bred rams for pUrpOlei of income. 

The object-

(1) To breed a type of white 'Wool sheep as far as possible. 

(2) To produce 8 sheep which will give more and better wool and 
also a better carease and one which will respond to feeding 
and fatten easily and be swtable for the climate of Southern 
India. 

(3) To ascertain if sheep ean stand two lambing periods in one 
year if well fed without BUfi'ering ill eonstitutioD and 
physique. 

(') Best time for castration. 

(5) Teaching of better methods of shearing aDd wool classing. 

(6) To investigate diseases of sheep in collaboration with the 
Director of Veterinary Serviee .. 

It has' been fOUDd that shearing twice & ,ear, once in February aDd 
the other in August; we get a bigger wool l1e1d in the year. 

. Bvildtngs .fad 1lI11ds.-There are enough buildings and pasture at 
Bosur where the experiment is to be conducted. 

Stocking tAB /a""--I su~est that 200 ewes of BelIary sheep be 
eecepted as the foundation stock to be spread over a period of ten yean 
for the two i~ema of work proposed. 



ES'-rIMATE .FOR THE SCIll:?rJE. 

SELEC"J'EQ J3ElU.BJ' ~lt. 

Capital ezpendirture. 

Be. Ba. 
Cost of 40 BeUar,y ewes at Ra. 10 ., 400 
RailwI, freight 70 
Cost of one shearing machine and extra blades . . 120 

Labolll'-
One shepherd at Rs. 12 .. 

Three boys at Rs. 8 .. 
Extra for shearing and dipping 
One night watchman at Rs. 12 

Total 

Maintenance, etc. 

144 
288 

24 

144 

600 

Feeding charges concentrates 320 

Veterinary cbarges 30 

Cost of dip, etc. 20 

RRpairs to re~ing troughs, shearing machine3, 
etc. .. 30 

Total-First year 

Receipts. 
First year-

By sale of wool at As. 5 per lb. .. 
By saJe of 15 rams at Rs. 6 
By sale of 5 barreu ewes at Rs. 6 .. 

Second year-
. By sale of woo] 

By sale of 30 ewes 8t Rs. 6 

By sale of 30 rams at Rs. 6 

400 

64 
90 

30 

72 

180 
180 

590 

1,000 

184 
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SELECTED BElUBTFLocx-cDftl4. 
Beceipt..-contd. 

Third yeaE'-
By sale of wool 
By sale of 30 ewes st Rs. 6 
By sale of 30 rams at Ra. 6 

Fourth yeaE'-
By sale of wool 
By sale of 35 ewes at Ra. 6 
By sale of 35 rams at Re. 6 

Fifth year-
By sale of wool 
By sale of 38 ewes at Rs. 6 
By sale of 38 ewes at Re. 6 

.. 

GBADED BIJU.NIB B:I!l.oUBT SHEEP. 
Capital Ezpenditv •• 

Purchase of Livestock. 
First yeaE'-

Hundred Bellary ewes at Re. 10 
Railway freight, etc .. 
Cost of three B.ikanir rams for H081U' 

Third yeaE'-
Cost of three Bikanir rams 

Fifth year-
Cost of three Bikanir rams 

Seven~ year--
Cost of three Bikanir rams 

Ninth yeaE'-
Cost of three Bikanir rams 

Recnrring expenditure­
lIaintenance, ete.-

Total 

80 
180 
180 

80 
210 
210 

80 
228 
228 

600 

638 

Rs. BI. 
1,000 

140 
180 

1,320 

180 180 

180 180 

180 180 

180 180 

2,040 



3~6 

Bec1Wf'ing ezpeNu. 

I n m IV V VI vn VIn IX X 
a.. a.. a.. Ba. Ba. a.. JIll. Ba. Ba. ... 

IItd aDd I&bov-
ODe farm ..,......... Rs. 85-6-1%0 

\6....,.. pay. Ba. 107;';/9.) 
1.291 1,%91 1.291 1,%91 1,%91 1,%91 1,%91 1,%91 1,%91 U91 

iA&ft OODtrlbutioD at 12, .-... t. 161 161 161 161 161 161 161 161 161 151 
P_icmary OODtrlbutioD at 8·1/6 .- 118 118 118 118 
... 1. of the muimWD pay. i.e.. 

118 118 118 118 118 118 

IIa. 120. 

ODeshepberd at Ba. 12 for fimt two 140' I" 156 156 156 156 156 156 IIi6 156 
r-'" and a' Ba. 13 for the .. ...-1. lDi,..... 

Three boyB at Ba. 8 ea.eh •• 288 288 288 288 288 288 288 288 288 288 
Extra for sb.ring aDd dippiDg. etc. •• 28 28 2' 26 28 28 24. 26 26 16 

1Iain-.. 

J'-ung chargea-CoDcentzata 320 4.30 4.80 IiOO 4.00 320 320 320 320 320 
VeUlrinary chargeo.1lOIIt of dip. etc. 60 60 60 60 60 60 60 60 60 60 
Ilepa.in to tooagba, &hearing machine, 30 30 4.0 4.0 30 30 30 30 30 30 

etc. 

2,4.30 2,MO 2.618 2.64.0 2,522 2,442 2,438 2.440 2,440 2,4.4.0 

Receipt .. 

Re. 

First year-

Sale of 160 lbs. wool at 4 annas 40 
Sale of 5 ewes at Rs. 5 each .. 25 

65 

Second year-
Sale of 200 lb. wool 50 

Sale of 5 ewes at Re. 5 each 25 

Sale of 37 ram lambs at Rs. 5 each 185 
260 

Third year-
Sale of 250 lbs. wool 621 
Sale of 6 ewes at Rs. 5 each 30 

Sale of 35 ram lambs at Rs. 5 each 175 
2671 

Fourth year-
Sale of 280 lb. wool '10 
Sale of 40 ewes at Rs. 5 each 200 

Sale of 44 ram lambs at Rs. 5 each .. 220 
490 



Fiftllte~ 
Sale of 240 tbs. wool 
Sale of 30 ewes at Bs. 5 each 
Sale of 45 ram lambs at Rs. 5 each .• 

Sixth year-
Sale of 220 Ibs. 'Wool • 
Sale of 38 eweli at Re. 5 each 
Sale of 38 ram lambs at Rs. 5 each .• 

Seventh year-
Sale of 260 lbs. wool 
Sale of 38 ewes at Ra. 5 each 
Sale of 38 ram lambs at Rs. 5 each .. 

Eighth, ninth and tenth yean average income 
etu:h year 

SUM1U.BY. 

SeZected Bella", FkJck. 

60 
150 
225 

55 
190 
190 

65 
190 
190 

435 

435 

445 

440 

Be. Ra. 

Capital expenditure 690 

Recurrin, expenditure-

First ;fear .. 

For ten yean' 

Estimate of income­

First year .. 

Second year, 

Third year .. 

Fourth year 

Fifth year .. 

,; . 
.0 

Average for five years (sixth td tenth "mn) at 

1,000 

184 
432 

440 

500 

536 

Re. 540' •• 2,700 

10,000 

/ 4,792 



Graded BiklUl.ir Flock. 

Capital expen~ture­
First year •. 

Third year .. 
Fifth year .. 
Seventh year 
Ninth year .. 

Recurring expenditure­
First year .. 

Second year 
Third year .. 
Fourth year 
Fifth' year .. 
Sixth year .. 
Seventh year 
Eighth year 
Ninth year 
Tenth year 

Estimate of income­
First year .. 
Second year 
Third year 
f'ourth year 
Fifth year 
Sixth year .. 
Seventh year 
Eighth year 
Ninth year .. 
Tenth year 

Total 

Total 

Total 

Grand total-Expenditllre for ten years­

Capital expenditure 
Recurring expenditure 

Receipts •• 

1,320 

180 

180 
180 
180 

2,430 

2,540 
2,618 
2,640 
2,522 
2,442 
2,438 
2,440 
2,440 
2,440 

65 
260 
26.7 
490 
435 
435 
445 
440 
440 
440 

Total 

2,040 

24,950 

3,717 

2,630 
34,950 

37,580 
'8,509 



369 

.APPENDIX XXXVTL 

NOTE, DATED TIlE 2ND AUGUST 1934, ON SUBJECT No. 27 : BEV1SED SClIDI. 
roB REsJ:.uCH ON SHEEP BB'EEDING IN HYDEJWW) SUTI!L 

Attention'is invited to the note, dated the 25th July 1933, with which an 
application from H. E. H. the Nizam's Government for a grant for a Sheep 
Breeding Scheme was circulated to the Advisory Board at its meeting held 
in August 1933 (Enclosure I). The Scheme was first refened to the com­
mittee constituted to consider the Bombay Sheep Breeding Scheme, but 
it was not proceeded with at the instance of the Director of Agriculture, 
Hyderabad State, who informed the Committee that a revised scheme would 
be submitted for consideration. On the report olthe Committee, the Advi­
sory Board agreed to the Scheme being withdrawn. 

2. The Hyderabad Government have now submitted a revised scheme 
(Enclosure II). This involves, so far as the Council is concerned, a nOB­
recurring expenditure of Rs. 9,960 and recurring expenditure of, Rs. 68,000. 
i.e., total expenditure of Rs. 77,960 spread over a period of ten years. The 
scheme is expected to yield an income of about Rs~' 1,000 per annum, which 
would be credited to the Council, if /10 desired. 

3. It may be noted that supplementary information has been asked for 
from the Hyderabad Government in regard to the anangements to be made 
for the direction and control of the sheep breeding work if extended as pro­
posed (Enclosure UD. The information, when received, will be placed before 
the Board separately. 

4. The Vice-Chairman to the Council considers that the present scheme 
should be examined in the first instance by the Cattle Breeding Committee. 
which will meet in conjunction with the next meeting of the Advisory Board. 
The report of the Committee will be submitted to the Advisory Board for 
consideration~ 

ENCLOSURE I. 

Note, dated IAe '25t1 Jtdll 1933. by 8ecnJary OIS 8vhju:l No. 3S: A,f11JlitoliOlS froM 1M 
Hyderobad Govemmetallor • Grr.ml 01&. 39.310 fP"tIJII over • ~ 01 6 V-' for 
Besearc1& OIS BAup-Brwl'1IfI. 

Attention is invited to the attached application from H. E. H. the Nizam'. GoftfDo 
ment (Appendix) for a non-recurring grant of Re. 10.880 and a recurring grant of R&. 
28,430 spread over a period of five years or a total grant of Ra. 39.310. for I'eIIe&nlh OIl 
aheep breeding. The Hyderabad Government have undertaken to provide land aud 
building valued at Ra. 7.100., 

. 2. The scheme will be referred in the fu.st instance to the oommittee oonatituted to 
OODBider the Bombay Sheep Breeding Boheme (Subject No. 33) • 

. The oommittee will meet at Simla OD Monday, the 7th August .l933. at 2-30 .... 
ucl ita report will be submitted to the Advisory Board for 00DBidenticm. 
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. APPENDIX. 

B~ m-p !lreetla., SeA.M. 

The Royal Commiaaion on Agrioulture in India, while reoording their opinion on the 
n-I and pros~ts of improvement of sheep breeding industry in India. said. .. The 
ex~ona of opinion we heard on the prospects of sheep breeding were sanguine; more 
sanguine indeed for the immediate future than the existing position and the difficulties 
to be encountered seem to us to warrant. We reoognise the great scope for improve­
ment, and we b..·lieve that, in spite of obvious diffioulties. great improvements are 
poesible; but the prospects of the gd-ricA-quid: adventurer are no better in the twentieth 
than they wen! in the nineteenth century." 

Regarding the method to be followed for breeding the Commission said. "We reoom­
mend that the main energies of live-stock experts now resuming the work should be 
oon('8DuatOO on a study of the beat indigenous types and that the building up of a ewe 
flock with definite characteristics should be aimed at. before modification of these 
characteristioa by orossing is decided upon." The matter was discu.ssOO at the last 
meeting of the Animal Husbandry Wing of the Board of Agri~ulture. held in February 
1933. at Delhi. and they. while welooming the sustoUned experiments in crossing of 
Merin08 with apeoially graded indigenous breeds, were of the opinion. that improvement; 
tI&II beat be aooomplished by the establishment in each province and State of selectOO 
Book of the better indigenous breeds with the object of providing a nudeus of sufficient; 
purity to render poesible the resuscitation of each breed. The need and possibilities of 
improvement are already well-reoognieed, and there is therefore no necessity of stressing 
upon it any more. Experiments in crossing the indigenous breeds with foreign breeds are 
already in progreas on some farms. and the results seem to be promising. But, muoh more 
work is neoessary. And. both the Royal Com'nission and the Board of Agrioulture are of 
the opinion that the beat method would be to start with selection in the indigenous breeds 

Acoording to the report of the Royal Commission the total number of sheep in 
British India is 23 millions of which 11 millions are in the Madras Presidenoy and 4-
millions in the Punjab. All other provinCftl have smaller numbers. The sheep popula­
tion in the Hyderabad State is about 6 millions. Therefore. Hyderabad State is the 
next most important province after Madras in the importance of sheep breeding industry. 
A fairly large quantity of wool is produced. most of which is used looally. while the ~ 
is exported to the woollen mills in Bangalore and to northt'm India. But, the amount; 
of wool produoed per sheep is very small. i.e.. only about a pound per head.. The 
quality of wool is also very poor. though it is considered to be better than that produoed 
by the Madras and Mysore sheep. 

It is common. however, to find individual sheep of which the wool is much above the 
average. It is. therefore. desirable that an attempt should be made to increase the quanti­
ty of wool and to improve its quality as far as possible.. A proposal to start a sheep 
breeding farm in Hyderabad for these purposes was worked out some two or three years 
back and sanctioned bv the Government of His Exalted Highness. but has since been 
held up for want of fu~ds. The idea is to lIOCure the best animals procurable and theD 
to select for quantity and quality of wool. The existing shet'p in Hyderabad are white 
or black or of every shade of brown between. The dominant oolour and the one which. 
is more popular with the breeders in the oountry and for manufacture of blankets in 
villages is black. while white is oonsidered more valuable from an erpol't point of view. 

It is, therefore, proposed to start with the following herds :-

(1) Two flocks of 25 ewes and one ram each of the black kind. and 

(2) Two flocks of 25 ewes and one ram each of the white kind. 

Two !lep&rate flooks of each kind are proposed. so that it may be possible to change the 
blood in future to avoid in-breeding. 

M08t of the shtot.p in the Hyderabad State are in its south-eastern part, called 
I'elingana, which adjoins the western and southern districts of the Madras Presidenoy 
and the 80uthern districts Of the BOmbay Presidency_ The sheep hreeding £ann is 
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pro~ to belooatecl ia the TeIiapD&. OoDditioDa beiDc aimiJar to a ar-& --, tM I 
-wta achiend a' t.hia lanD will be 01 nine to t.he I18ighbcMuiDg )lIOn- ... 
There ie oneothera.lYaDtApiD Hydtnbad. The State laM a Tenile lull\itu .. in whida I 

thI11'II iI a emall wooilpiDDiDg and _YiDg plant. All work ia OODDeotion with tee'iDg 
., wool caD be done at thie iDititute. without iDourriDg aDy e~Dd.ituN 011 estra 
equipmenL The -n0llll of the Ci"ril Veterinary Deputmeot 01 the Sta .. are, 01 eourw. 
aftilable ia medioal matten. The State ilepending and laM to Ip8Dd a 10& of monq 
on developmen' 01 ita agrioultural department. aplll't from t.he difliaultiee on acooun' 
01 t.he unfortUDate financial Itringen07. It iI,. therefore, unable to banoe t.hia 1Cbeme. 
aDd hal to approach. the Imperial CoUDOil of Agricultural s-roh fM help. A. det&iIecI 
eetimatAI of non-reourring aDd reourriDg _ta iI ginD below. The _-reoul'TiDi upeD­
diture amounta to Ra. 17.980 of which Lhe Stat. will a-r Ra. 1.100. The reourriDg 
upeDditUN Imounta to aD aYerap of Ra. 6,676 aDDuaUy. whiall the 8tata iI __ hie to 
IIhare. ne Coomoil iI requsted. to _~n & 10.880 OD _DD' of _I'flCUIriDI 
_, aDd RI. 28,430 on aooount of reourring epread_6 .. ,.,.. It iI.&imatecl &laM 
&here will be aD iaoome of about Ra. 500 oa _DDt of prod_ aDDuaUy. which OM be 
veditAld to t.he Counoil if it 10 deli .... 

It may he added that the StatAl iI oarrying out uothar uperiment at i. own 
eKp8II!I8. AbouS two yeua ago 20 Bibnir e_ aDd I rami .... punIaMed from tM 
Kamal Farm through the good OftiOllll of Mr. Wo Smith. ThiI t-d. which DOW Dumben 
40, iI maintained at Hingoli Stud Farm. with a Yiew to .aiDg how Bibnir abeep do fa 
the Marahtwara or the Deocan Trap area of Lhe State. 80 far they ha .. thrind &lid &hi 
quality of woollaM &ended to improft While the quantity per eheoIp abo ... aD i __ 
If the flock oontin_ to do well. the .-ubilityof introduaing Bibnir .beep .. a puN 
lINed into the north-w8ltA!rn diltriota of the stat. will be ~ 

E64intAU oJ C~ oJ 8Mq Bre«lu., r-. 

1. Ew .. 100 at Ra. 10 each 0 • 

J. RaIDl 4 at Ra. 26 Neh 

Non-reoumngo 

3. Land21_atRa.lOOperaore 
... Fencing 
IS. SheltA!n of breeding Itock , at RIo 1.000 each 
.. Shelter for e_ ia lamb • 0 

7. SheltAlrl for lambing 2 at Ra. 250 each 
a. SheltAlrl for eegregatioa 2 at Ra. 100 each 
.. &-ring abed 

10. Sheep Dip 
11. Well-bore aDd pump 
12. Water aDd feed troughl 
13. Quarters for Farm manager 
14. Quartere for Ihepherdl aDd ooolieI6 at Ra.lIOO each 
U. Oftioe furnitUN 0 0 

lIyclerabad Gonmment will pronde ~ 
(0) Land21_ 
(b) Quartera for Farm manager 

Net amount required from the Oounail •• .. 

Total 

Total 

." 

a.. 
1.000 

10 
1.100 
1.800 
4.000 

100 
100 
200 
100 
200 
'750 
400 

6.000 
1.000 

150 

n.t8O 

1.100 
6.000 

1.100 

10.880 
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, 

I n ill IV V 
50. PaniouJan. Year. lear. Year. Year. lUI'. TotaL 

1 2 I , 5 6 7 8 

Be. Ba. Ba. Ba. Ba. Ba. 

1 F&rm Kal1AglII' @ Be. no- 1,120 1,180 I,UO 1,500 1,560 7,200 
6-130 1I«_m. 

2 Kamgar @ Be. 25-1-29 300 312 324 336 US 1,620 
per men .. m. 

I Peon @, Be. 12 per menaem 1« 1" 1" 1« I" 720 

, Shepherds' @ Be. 15 per 720 720 720 720 720 3,600 
..... n .. m 

II Boyw' @ Be. 8 per meDllem 3M 3M 3M 384 3M 1,920 

• Coolie 1 @ Ba. 12 per men· U. 1« 1« I" I" 720 
.. m. 

7 Rent of gracing area 200 100 100 100 100 100 600 
ac .... @ Be. O~.() per acre. 

8 Grain feed .. .. 1.200 1,200 1.200 1.200 1,200 6.000 

• Fodder for dry montba .. 600 600 600 600 600 2.1iOO 

JO Rapr-men' of.heep .. 120 120 120 120 120 600 

11 Hedicinee, no. .. " 100 100 100 100 100 GOO 

12 8tali..-y " .. 10 10 80 10 10 300 

lJ Poe&age .. " 30 30 30 30 30 160 

U TraY8lling allo __ .. 208 200 200 200 200 1.000 

16 Peon. IiYerT .. .. 35 10 10 36 10 100 

16 ~D80aa anf~n •• 200 200 200 200 200 1.000 

Total .. 6.551 5,~ 5,676 5,773 5,820 28.430 

ENCLOSURE U. 

HYDEJU,BAD SHEEP BREEDING SCBEKK. 

The Royal Commission on Agriculture in India, while recording 
tb .. ir (JI,i"iun (011 llH~ l1N'd and prospects of improTt'meut of bhet'p·breeding 
industry in India, said If The expressions of opinion we heard on the 
prospects of sheep-breeding were sanguine ; more sanguine indeed for 
the immediate future than the existing position and the difficulties to be 
encountered lleem to us to warrant. We recognise the great scope for 
improvement, and we believe that. in spite of obvious difficulties, great 
improvements are possible ; but the prospects of the get-rich-quick ad­
Tenturer ate DO better in the twentieth than thE'Y were in the nineteenth 
eentury." 



Regarding the method to be followed for breeding, the CommissioD 
eaid. • • We recommend that the maio eaergiea of liveatock upert. now 
resuming the work should be concentrated OD & stud, of the beat 
indigenous types aDd that the building up of a ewe Jlock with de1inite 
characteristics should be aimed at, before modificatioD of the.e ehane­
teristics by crossing is decided upon." The matter wu diacussed at the 
last meeting of the Animal Husbandry "lOg of the Board of Agricul­
ture, held in February, 1933, at Delhi, and they, while welcoming the 
sustained experiments in crossing of Merinos with specially graded 
indigenous breeds, were of the opinion, that improvement caD beat be 
aecomplished by the establishment in each province aDd State of !i4'lected 
flock of the better indi~enous breeds with the object of providing a 
nucleus of sufficient purity to render possible the nsuscitation of each breed. 
The need and possibilities of impro\"ement are already well recognised, 
and there is, therefore. no necf'SSity of stressing upen it any more. 
Experiments in crossing the indigenous breeds '\l"ith foreign b~s are 
dlready in progress on some farms, and the resulta ~m to be promwng. 
But, much more work is neces,<;ary. And. both the Royal Commi!l8ion 
and the Board of Agriculture are of the opinion that the best method 
wouM be to ~tart 'with selec.tion in the indigenous breech. 

According to the report of the Royal Commission, the total number 
of sheep in British India is 23 millions. of which 11 millions are in the 
Madras Presidency aDd 4 millions in the Punjab. All other provineM 
have smaller numbers. The sheep population in the Hyderabad State 
is about 6 millions. Therefore, llyderabad State is the most important 
province after Madras, in the matter of sheep-breeding industry. A 
fairly large quantity of wool is produced, most of which is uaffl locally 
in manufaeture of carpt'ts and rugs, while the rest is exported to the 
woollen mills outside the State. The export from the State last 1ear 
amounted to the value of Rs. 5.15,000 of which 3,78,000 reprl!6eJlta earpeta 
aDd rugs and 1,37,000 raw wool 

The amount of wool produced per sheep is only about a pound per 
head per shearing and 3" to 4" long. It is eommon to find individual 
sheep of which the wool is much above the average, which &hoWl thai 
there is possibility of improvement. It is, therefore, desirable that 
attempt should be made to increase the quaatit,. of wool and to improve 
its quality, as far as possible. A propcsal to start a sheep-b~ing farm 
in Hyderabad for this pUrpo!le was worked out BOme two or three rean 
back and sanctioned by the' Governmen~ of His Exalted llighneM, but 
has since been held up for WaDt of funds:. The idea is to aeeure the best 
animals procurable and then to grade up by selective breeding for 
quantity aDd quality of wooL The sheep in Hyderabad are mainly black 
and White, or of every shade of brown betwe4'n. The dominant .olour 

-and the one which is more popular with the b~en in the .ount", and 
for manufacture of blankets in villages is black, while white is considered 
more valuable from t'xport point of view. It is proposed to start & b~­
jog farm with the following herds :-

(1) One Jloelr: of 100 ewes and four rams of the black kind, aDd 

(2) One Jlock of 100 ewes and four rams of the white kind. 



When rama possessing the desired improVed qUalities are bred, they 
will bE, issued to professional sheep-breeders of the neighbouring villages, 
and all such 1l0cks to which improved rams are issued will be officially 
registered. 

Most of the sheep in the Hyderabad State are in the south-eastern 
and eastern parts called Telingana, which adjoin the north-western and 
northern districts of the Madras Presidency and the south-eastern dis­
tricts of the Bombay Presidency. The farm is proposed to be located 
in the Mahbubnagar district which is the centre of the sheep-breeding 
area of Telingana.. Conditions being similar to a g~at extent, the results 
achieved at this farm will be of value to the neighbouring provinces. 
There is another advantage in Hyderabad. The State has a Textile 
Institute in which there is a wool spinning and weaving plant. There is 
al90 a Government Industrial School at Mukthal"in Mahbubnagar district 
whpre spinning and weaving wool materials is specially taught. All 
work in connection with testing of wool can be done at these institutions 
vithout incurring any extra expenditure. The services of the Civil 
Vttprinary Department of the State are, of course, available for study 
and control of parasitic and other diseases. 

The State is spending and has to spend a lot of money on develop­
ment of its Agricultural Department, apart from the difflcultits €In 
account of the unfortunate financial stringency. It is. therefore, unable 
to finance this scheme, and has to approach the Imperial Council of 
Agricultural Restarch for help. A detailed est imate of non-recurring 
and recurring ('ostrl is given below. T,he non-recurring expenditure 
1lll1001llt!l to Rs. 28,010 of which Rs. 18,050 will be contribut -", h~' t1:t 
nydt?rnbad Government. The recurring expenditure amounts to nn 
aver .. ge of Rs. 7,100 annually, i.e., Rs. 71,000 for ten years, of \ll"hic·h 
Ih, :1,000 will be contributed by the Hyderabad Government. Tilt 
r:onnl'il is requested to sanction Rs. 9,960 non-recurring and Rs. 68,01'1 
rf!curring spread over ten years. It is expected that there will be :In 
income of about Rs. 1,000 on account of produce annually, which can br. 
credited to the Council if it 80 desires. 

Jt may be added that the State is carrying out another experiment 
at its own expense. About two years ago 20 Bikanir ewes and 2 rams 
were purchased from the Karnal. Farm through the good offices of 
Mr. William Smith. This herd, which now numbers 40, is maintainpd 
at the Hingoli Stud Farm, with a view to seeing how Bikanir shM'p do in 
the M:aratwara or the Dt'('can Trap art'a of the State. So far they have 
thriYt'd, and the quality of wool has been well reported on, while the 
quantity per sheep is satisfactory. If this flock continuE'S to do well, the 
pos!libility of introducing Bikanir sht'tp as purt' brpt'd into the north­
western districts of the State will be considered. Two shearings a 
year wert' done and the avera!Ze yit'ld of wool pt'r shearing has bt'en 
2l to 8 Ibs. per sheep and the length of 'Wool 4" to 5". The spinning 
qualities have bM'n reported on as capable of 80's counts. Experi­
mpnt ill being now made to tt-st the growth of wool from summer to 
summer by taking only one shearing. 



i~5. 

ESTIM.A.TEOF COST OF SHEEP·BREEDING lo'ARlI. 

1. Ewes 200 at Rs. 8 each •• 
2 Rams 8 at Rs. 20 each .. 

n.. 
1,600 

160 
3. :Land for ,paddocks, 60 acrea 

aere 
at Rs. 100 per 

4. Fencing for paddocks 
5,000 

2,000 

5. Shelters for breeding atock 4 at Ra. 500 each ., 2,000 
6. Shelters . for ewea-in-lamb 2 at Rs. 500 each.. 1,000 
7. Shelters for lambing 2 at Rs. 250 each 500 
8. Shelters for segregation 2 at Rs. 100 each 200 
9. Shearing shed 1,500 

10. Sheep Dip 200 

11. Shearing machines 2 at Rs. 150 300 
12. Well-bores and pumps 2 at Rs. 750 each 1,500 
13. Watel' and feed troughs 1,000 
.14. Quar~ers for Farm Manager 5,000 
15. Quarters for shepherds 6 at Rs 200 each 1,200 
16. Office furniture 500 
17. Equipment for spinning and weaving experi-

ments 4,350 

Deduct contribution of IIyderabad State : 

~) Laut. for paddocks 

(lI) Fencing 

(e) Quart.ers f(\J' Fal1ll loIanager 

Cd} Quarters I,r shepherds 

(e) Office furniture 

Total .. 28,010 

Ra. 
5,000 

2,000 

5,000 

1,200 

500 

(f) EquipmE'nt for spinning and weaTing experi-
ments 4,350 

-18,o5() 

Aetua) amount required from the Council •• 9,960 
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1. Farm ~anager at Re. 150-10-240 per month 

2. Clerk at Rs. 30-2-48 per month .. 

3. K8mgnr at Re. 30-2-48 per month 

4. Peon at Rs. 12-114-14 per month .. 

5. Shepherds 6 at Re. 15 each per month 

6. Watchman for night at Rs. 12 per month 

7. Rellt for grazing area 600 acres at Re. o-s-o per 
acre 

S. Extra feeding charges .. 

9. Replacement of sheep at 10 per cent ... 

10. Medicines 

11. Statiunery 

12. Postage 

13. Travelling &11o'wance 

14. Peon's livery .. 

15. Miscellaneous and unforeseen 

Total for one year 

Deduct contribution of ltyderabad State on 

Rs. 

2,400 

468 

46B' 

154 

1,OS() 

144 

300 

1,000 

176 

250 

100 

50 

2.'iO 

18 

242 

7,100 

Rs. 

account of rent of grazing area 300 

Actual amount required from the Council 6,SOO 

Total amount required from the Council for ten 
years .. 68,000 

NIZAMUDDEEN HYDER, 
Director of Agriculture, 

H. E. H. the Nizam's DominiOM. 
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ENCLOSURE m 
Oopgo/ktterNo.'.3~ (1)/34/Vd.,daIetlIM4". .AvguI 1934,from 1M 8_",.." lrrtperiGI 

OOlfflCil 0/ .AgricullumlButartA, to 1M 8_tIMy to ~ De~ 0/0--.. 
and lndtulry, H. E. H.IM Nim".', ~_I, HgderabaiJ.~ 

HYDJIIWIAD 810111' BBUDIB'CI 8aJnaq" 

I am directed to refer to your letter No. 6688, dated the 17tJa .rue 19M, and to ., 
that the BOheme forwarded therewith has been included in the agenda for the forthoomin, 
meeting of the Advisory Board,· 1m periaI Council of AgriouItural Reeer.roh. The illUme 
wi1I, however. hi' eDmined in the first ill8tanoe by the Cattle Breedin, Committee and ttl 
report submitted to the Board. 

2. In this conneotion. I am to observe that it wiD help the conaideretion of the 
BOheme if information were funished on the following point. ~ 

(a) Whether it is proposed to bring all .heep breeding work uder one oontroI I 

(b) What arrangement. are proposed for the oontroI of eneneion work amon'" 
breeders throughout the S~te ; and 

(c) Who should be responsible for direction of the work at the propoeed farm ia 
Mahbubnagar District, and for oorrelation o' the work afthie form wah 
that already in progress at the HingoU Farm , 

3. A. very early reply is requested. 
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.APPENDIX XXVII-A~ 

NOTE DA.TED THE 30TH AUGUST 1934, ON SUBJECT No. 27, lI.EVlSED SCHEAUi 
FOB RESEARCH OF SHEEP BREEDING IN H YnERAB,Ap STATE. 

In continuation of paragraph· 3 of the note dated the 2nd August' 
1934, on the subject mentioned above, the attached letter from His 
Exalted Highness the Nizam's Government No. 8795, dated the 22nd 
August 1934 (with enclosure) is circulated for the consideration of 
the Advisory Board. 

COpy OF L};'l'TI.'1! FROM II. E. H. THE NIZAM'S GoVERNMEN'I, TO THE SEC­
RETARY, IMPERIAL COUNCIL OF AGRICULTURAL RmEARGH, No. 8795, 
DATED THE 22ND AUGUST 1934. --

SUBJECT :-Hyderabad Sheep Breeding Scheme. 

With refm'ence to your letter No. F. 32-(1)l34IVet., dated the ~th 
August 1934, I have the honour to forward herewith a copy of the 
Director of Agriculture's letter No. 11083, dated .the 8th Mehir 1343 
FasIi, on the above subject, for_ your information. 

COpy OF LETTER FROM THE DIRECTOR OF AORICULTliRE, ADDRE,-;SEO TO THE 
SECRETARY TO GOVERNMENT, DEPARTMENT OF COMMERCE AND 
INDUSTRIES, H. E. H. THE NrZAM's GOVERNMENT, HYDERABAD DEC'CAK, 
No, 11083, DATED THE 8TH MEHm 1343 FASLI. 

SUBJECT :-Regardinu Hyderabad Sheep Breeding Scheme. 

I have the honour to request you to kindly refer to your letter 
No, 8377, dated the 5th Mehir 1343 Fasli, and to the letter of the Secre­
tary, Imperial Council of Agriculture Research a copy of which has been 
forwarded with the same. The answers to the questions in the second 
para. of the letter of the Council are as follows ;-

(a) The policy and programme of cattle and sheep breeding 
in Hyderabad State is controlled by the Special Cattle 
Breeding Committee, the members of which are the' 
Diredol'-General of Commerce and Industries, Directors 
of the Agricultural and Veterinary Departments and the 
Superintendent of thEl Himayatsagar Cattle Breeding 
Farn'l. This Committee wili control all sheep breeding 
work in the State so far as policy and programme of 
work is concerned. 

(b) The policy and programme of extension work amongst 
breeders will be controlle'd bv the Cattle Breeding Com­
mittee mentioned above, aDd its administration wjn 
remain with the Veterinary Department (as is the case 
in the matter of cattle breeding)_ 

(0) The Mahbubnagar Sheep Breeding Farm wil!. rem~in 
under the Director of Agriculture for adm~nIstratIve 
purposes. The Hingoli Farm is under the. DIrector of 
the Veterinary Department, for administratIve. purposes. 
The policy and programme of work of-both ~ln be con­
trolled by the Cattle Breeding Committee mentIone? aboV('. 
The Committee will be· the agency for correlatIon. 

L192ICAR 



~PENDIX XXXVIp. . . 
NO'I'JI DA.TED. '!"BlI 2181' AuGUS'!' 1934, ON SUlUIIC'I' No. 36 (tin), A.NlOU~ 

BEPOB'I' or Da.A. E. SUTEB'8 GoA'!' BREEDING Scs:mn: POll 1933-34. 
(NO'l' PBINTm.) 

Attention is invited to the enclosed report OD the scheme for 
breeding experiment as in conneetioD with the improvement of goats 
conducted by Dr. A. E. Slater at the Mission Poultry Farm, Etah for 
the year 1933-34. This is the tltird annual report. The first and 
8econd annual reports have already been considered by the Advisory 
Board. 

2. This rl'port will be examined by the Standing Cattle Bree-Jinr 
. Committee which will meet in conjunction with the forthcoming m~tiDr 
of the AdviMry Board and the report of the Committ·~ wiD be circulated 
to the members (If the Board in due course. 
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APPENDIX XXXIX. 

.NOTE, DATED THB 30TH JULY, 1934, ON. SUB.JEC'l' No. 33, APPuO.&.TlON !'BOll 
TlIJII GoVE&NKENT or BENGAL roB A SUPPLEllENTABY GJI.ANT or 
Rs. 15,571 IN CONNECTION WITH THIll .AProI:Nn.rENT OP PHYSIOLOOICAL 
CHEMIST TO STUDY ANDUL Ntmm'ION PBoIlLE14S AT DACCA. -

..\ttf'l1tiOIl i'l imited to the attachoo letter (Eru:i,l,~ure I) from the 
Government of Bengal, No. 123-T.IA. & I., dated the 12th May 1934, on 
the subject mentioned above. The Advisory Board at its meeting held 011 

the 15th January 1931 recommended a scheme costing about Rs. 48,590 
spread over a period of 5 years for the appointment of a Physiological 
Chemist to study Animal Nutrition problems at Dacca and this was sanc­
tioned by the Governing Body at its meeting held on the 12th May 1931. 
The scheme was start~d on. the 2nd January 1932 and its first Annual 
Report was submitted to the Advisory Board in August 1933, and the 
extracts from the proceedings of the meeting of the Board will be found in 
Enclosure II. 

2. The Government of Ben"rral have now applied for (i) a supple­
mentary grant of Rs. 15,571 (Rs. 5,051, non-recurring and Rs. 10,520 
recurring) spread over a period of two years in order to carry out certain 
nutritional experiments that have already been undertaken and (ii) a 
furthf'r fcxteul'Oion of the original scheme though no ;,;pecific period has be~n 
stated. The Provincial Agricultural Research Committee has approved 
the proposal for the supplementary grant and has not recorded any re­
marks on the question of extension. The propo!\a1s will be examined by the 
Standing Animal Nutrition Committee and the report of the committee will 
be circulated to the members of the Advisory Board in due course. 

3. Meanwhile the papers are circulated to the Advisory Board. 

ENCLOSURE I. 
COpy or A LETTER. FROM THE SECRETARY TO THIll GOVERNMENT or BENGAL, 

TO THJ!I SECRETARY, IMPERIAL COUNCIL OJ!' AGRICULTURE REEEARCH, 
No. 123-T.IA. & I., DATED THE 12TH MAY 1934. 

Sm.JECT :-Submissio~ of applicatioN for grants from tke funds of t~ 
Imptnal Council of Agricultural Researck. 

I am directed to invite a reference to your letter No. D. 7351G·134 
(not prin!ed), dated the 13th March 1934 on the subject mentioned above, 
and to say that the rensed procedure laid down therein for submission 
of schemes for consideration of the Advisory Board of the Council has 
been noted. 

2. I am to forward herewith, for favour of inclusion in the agenda 
of the meeting of the Advisorv Board to be held in July 1934, the margin­
ally noted scheme (Annexure' I) which has been approved by the Bengal 

ft- I f •. 1 Provincial Agricultural Research Committee 
"I"posa oraauPl"ement&ry t· (An IT) 

pn~ for the animal Ilutrition o~ther W1~ relevant extrac~ nexure 
Boheme in Bengal. from the mlDutes of the meeting of the Com-

mittee held on 9th May 193-1. I am to say that 
the Government of Bengal (Ministry of Agriculture) recommend the 
sclleme subject to the condition that no financial liability devolves on 
them. 
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MI.~"EXURE I. 

Proposal for aft illcriMM grant for' til. BfftgGI A"imol 1, ,,,",to. 
. SclltJfM. 

The original scheme proposed iDvestigationa at four places in 
Bengal-Dacca, Rangpur, Chinsura and Berhampore. Actually work 
was begun in two of these places, i.t., Dacca and Rangpur. At tach 
of these places 8 deshi bullocks were put under t~prriment. Paddy 
straw, Hyacinth, Napier grass and Guinea grass lI·tre the fodders first 
taken up and some interesting results wtre obtained. Later, an 
extensh-c t'xpniment with Gm01l paddy straw and lin~ed ~ake 'Wu 

carried out in 18 individual tt'Sts, in order to get at the ~orred 
digestibility figure of paddy straw. This is leading to the pOll8ibility 
of II new l!lcthod for calculating the digestibility of individnal fetJ.!. 
Other work is being carried out on the evaluation and use of two more 
or less waste products of the province, i.e., rice polishings and molasst'S. 

At each place also four young heift'rs were St'lt'cted with the ill!'a 
of finding out tht' effect of mint'ral feeding on the cah-es and on the 
milk. Unfortunately no actual test has 1et been done on these 
animals. 

The present staft' which consists of one Physiological Cbemist and 
one Assistant Chemist have found out that the numbt'r and nature of 
the analyses required wert' more than they could cope with. .An 
Assistant from the Agricultural Cht'mist '8 section had therefore to be 
periodically loaned to help with the work. Tbe wry numerous calcu­
lations which had to be done and tbe results arising out of tbese meant 
further difficulties. It is therefort', e!>sential thal if the work which 
bas bE'cn umt.'rtakf'n should be carried out successfulh- anotJ1t'r As. .. istant. 
will have to bt' appointed as early as possible. 'It should be noted 
that up to now the ·work has been mainly confined to D3c('s and only 
one or two tests have been done at Rangpur owing to lack of staft'. 

Owing to the closing of the Cattle Farm at Rangpur the Animal 
Nutrition Section has been transferred from Rangpur to Krishnagar~ 

At prest'Ilt there are two fieldmen, one stationed at Dacca and the 
other at Krishnagar. Both of them are required to work for long hours 
in the morning and evening; and when a tt'St is on. they have to attend 
and inspect off and on during the whole night intermittently. 

Over and above this, the collection of feces, feeds, urine, etc., their 
weighment, S8JnpJing, bottling, etc. has to be condllcted by them at a 
time when on one side the pressure of work is the heaviest and on the 
other there is 1he meticulous need of scrupulous ~are, as the entire 
reliability of the work rests on how this collt'clion and I8mpling is 
atteud~~d to. t:nder the existing ~ond.itions it has heP.n found imprn­
tiTf! to place one of the assistants from the Laboratory to supervise part 
of this work at the time of sampling and giving of feeds, but this put. 
a great handicap on the laboratory side of, the work. At Ban ga I Oft. 

the . stall is in charge of. two men. The nect'SSity of two offieers i~ 
sttongly felt both for Dacca and Krisbnagar. It is the inttntion 
h&'Wever. that the new incumbent will have additional duties of a more 
dimcnlt J1ature. A tlmaU laboratory is intended to be let up at Krish­
Dagar and he will have to conduct the daily estimation of dry mattJ>r 
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un the spot there during the whole tenure of each kind of feeding. He 
will aL;;o be responsible for the collection of sample fodders from other 
rarts of the province. lie should haw' a higher qualification than a 
fieldman and hold a L"'niversity degree or an agricultural diploma. 

Xon-rccllrn·ny c-Itarges.-During the submis-.ion of the first nutrition 
IiCheme some pro\ision was made for laboratory apparatus necessary for 
the conduct of the work. It was thought that the articles available 
at the laboratory here would ordinarily be sufficient to meet the need. 
But the varied requirements made such a heavy demand that the work 
is considerably delayed from shortage of apparatus. In ,iew of this 
Rs. 400 were obtained in addition during 1933-3-1 to meet the immediate 
requirements. 

A Duboscq calorimeter is urgently required; "the Dacea "L"'niversity 
spares this apparatus every now and then but difficulty ari.-a:·s when it 
is required simultaneously at either place. The ignition in connection 
with fodder analy~es requires a large number of burners as well as 
apace and takes a long time. An electric furnace can serve the pur­
pose more efficiently being much quicker and requiring less space . 
.A weighing machinp for Krishnagar is amongst the non-recurring 
ehargt'S put up. 

Recurring c1targes.-These are meant to supplement the pre~nt 
scheme already in force since 1932. In this, however, provision has 
bten made for books and periodicals as the absence of these is a serious 
handicap in the conduct of the present work. Thl' oth<>r items refer 
to stlltiont'ry, contingf,nt charges, apparatus and chemicals. 

TOllr charpts.-With the increase of staff as suggested. more work 
\\ill bt' undt'rtakt'n at Krishnagar and so more mont'y will be required. 
It is also intendt'd to obtain fodder and soil samples from different parts 
()f the province as far as p()ssible. 

Nort-rrcturing cMrgrs. 

Drying ()Vl'n size 4 (Gallen Kamp) 

Drying oven slightly smaller for Krisbnagar 

Desiccator In. Dia. 30 ClIl. 2 .. 
Desiecat()r In. DiL 15 em. 2 .. 
PreciPicm Blilance Orthing No. 21. d 33i! (Gallen 

Kamp) to carry 5 kilos. 
Wei~ht box 2 kilos to 1 gm. 2 
Weight box 300 gm. to 1 m.,."'lD. 2 
Electric furnace .. 
Calculating machine for addition (in type) 
Sundry chemicals and apparatns 
Animal weighin~ bridge for Krishnagar 
Shed •. 

Total (Non-reeurring charges) 

Rs. 

240 
UlO 

72 
27 

170 

126 
26 

510 
500 
500 

2.200 
500 

5,051 
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Recurring c'IuJrgu. 

One assistant at Ba.l60 peT month 

One field &BBistant at Be. 70 per month .. 
Two night watchmlln at Be. 16 per month •• 

Tout charges •• 

Other recurring ch&rg~ 

Contingencies 
Stationery 

.. 
Chemicals and apparatus 
Books and periodicals 

•• .. ' 

Total (Recurring cha.rges) •• 

Grand Total (Recurring and non-recurring charges) 

HK. 
300 
40 

800 
600 

1st ,ear. 2ndye.,. 

BI. B •• 
1,920 1,920 

840 MO 

360 SIlO 

lSOO GOO 

1,640 1,640 

6,260 :prill 6,260 
-10,620 

16,671 

Since this scheme is supplementary to the original sch.-me OD 
animal nutrition its term should for the present be limited to the tenure 
still remaining for the latter. The original scheme will operate up to 
the lst .Tanuary IP37 and this supplementary scheme should for the 
present b,) sanetjoJled till then. At the same time it should be stated 
that the five years' period sanctioned for the original scheme is far too 
short and further extension should be favourably considered in view 
of the important nature of the work and its utility. 

ANNEXURE II. 

EXTRACT FROM MINUTES OF THE 8m MEm'ING OJ' 'J'HE BENGAL PROVINCIAL 
A.GRICULTURAL Rm;EARCH COMMITTEE HELD ON WEDNESDAY, 'J'RE 9TH 
MAY 1934. 

• • • • • • • 
Proposal for a supplementary grant for the animal nutrition IIcheme in 

Bengal :-
Mr. Carbery explained that with the expansion of the work it w8.1 

foun(} impossible to rarry on with the staff at present sanctioned. The re­
gular staff of the .Agricultural Chemist had as far IlII possible help4!d in the 
work of the nukition section, but it is now found impossible to carry OD, 
and the increase of stlcli was asked fot: on this account.-

Dr. Ghosh -enquired whether. with the limited numbf'r 'of animall' 
under experiment the results could be reliable: and :Mr. Carhery stated 
that the-work that had been done had been critically enmined under two 
different.. methods and found to be statistically sound. 
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ProfetiSor Mukherji asked whether with a large number of anim~ 
more accurate results could not be obtained, and it was explained that· a 
large number of animals meant a large staff and more laboratory accom­
modation, which was not available at the Dacca Farm. 

The proposal was approved by the Commitee . 

• • • • • • • 

ENCLOSURE II. 

EXTRACT FROM THE PRoCEEDINGS 01' THE MEETING OF THE ADVISORY BOARD 
0.' THE btPFl<JAL COUNCIL 01' AGRICULTU'RAL n.F.sr:ARCII HELD IN 
AUGUST 1933. 

• • • • • • • 
Report for the year 1932-33 on the Scheme ·for the appointment of a 

Physiological chemist to study Animal Nutrition problems at Dacca. [Sub­
ject No. 44-B. (l).J 

Colonel Olver introduced the report of the Committee (Enclosure) 
appointed to cOllsidel' these Progress Reports. With regard to the criti­
cism of the Committee on the Daooa Nutrition Scheme, Mr. Carbery ex­
plained the lines on which work was being done at Dacca and said that 
the Committee were not justified in drawing the conclusion contained in 
the report. He said that he would like the Committee to amend this part 
of thpjr report. Dr. Lander explained the view of the Committee-Mr. 
Iyer entirely agreed with the remarks made by Dr. Lander. The Chair­
man explained that through an oversight Mr. Carbery was not present 
at t.he Committee when this report was examined as he was sitting on 
another Committee at the time, otherwise these technical details could 
have been thrashed out. In his opinion the Board was unable to either 
endorse or to reject the report of the Committee. He therefore com­
mended the remarks of the Committee to Mr. Carbery for consideration . 

• • • • • • • 

ENCLOSURE. 

EXTRACT FROM THE REPORT 01' THE COMMI'M'EE APPOINTED TO CONSIDER 
ANIMAL HUSBANDRY AND VETERINARY PROGlUSS REPORTS HELD IN 
AUGUST 1933. 

Dacca Nutrition Scheme. 

The Committee agree that the objects of the investigation are sound 
but the report on the 1st year's work does not indicate that the planning 
and execution of the experimental work has been carried out on sufficiently 
scientific and precise lines. They therefore conclude that the results pre­
sented must be accepted with considerable reserve. 

-. The Committee recommend that the scheme of work should be referred 
to the Physiological Chemist, for redrafting in consultation with the 
Officer-in-Charge of the work. ' .. 

t 92ICAR 
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AI regards animal nutrition schemel in the future they recommend 
tilat after the .ooeme baa been accepted by the Advisory Board and Oov­
emiDg Body & detailed plan of the experiments ahould be lubmlttt'd to 
\he StaDdiDg Committee on Animal Nutrition for approval berore the 
work is commenced. 

Progre81 reports on the work should also be elJUllined b,. the StandiDi 
Committee. 
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APPEKDIX XL. 
NOTE, DATED THE 17TH AUGUST 1934, ON SUBJECT No.4, REPORT ON COCO 

~DT E;:-iQulRY IN INDIA BY DR. J. S. PATEL, Ph.D. 

At its meeting held in February 19,33 the Advisory Board recom­
mended the appointment of a whole time officer for a period of three t< 
six months to conduct an enquiry into the supply of coconut products ani 
coconut oil in India in order that real facts of the position in South Indil 
may be ()btuir,~,l (vide page 13 of the printed proceecling$ of the meeting) 
The recommendation of the Advisory Board was accepted by the Goveru 
ing Body in circulation and Dr. ,J. S. Patel, Ph.D., Oilseeds Specialis1 
Coimbatore, was appointed to conduct the enquiry which t.ook over Sil 
months. 

2, The report submitted by Dr. Patel is now for the consideration 0 

the Advisory Board. 

3, The report has not yet been released for publication ~nd may kindl: 
be treated as confidential till it is publiRhed. The question of its publica 
tio11 i9 aL~o for the .l3f'ard's consideration. • 
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APPENDIX XLI. 
REPORT OF THE FRUIT RESEARCH Su.COl4l4~ 5TH SEPTEMBER 1934. 

Present :-
Diwan ::Bahadur Sir. T. Vijayaraghavacharya (ChairmGft). 

Mr. E. J. Bruen. 
Dr. W. Burns .. 
Mr. B. C. Burt. 
Mr. M. Carbery. 
Mr .• J. N. Chakravarty. 
Khan Ba.hadur Maulvi Fateh-ud·Din. 
Mr. K. Gopalkrishna Raju. 
Mr. R. H. Hill. 
Mr. H. C. Javaraya. 
Mr. A. M. Livingstone. 
Mr. J. D. Mahendra. 
Mr. J. A. Manawar. 
Mr. A. Mohiuddin. 
Mr. A. M. Mustafa. 
Mr. Nizamuddin Hyder. 
Lieut.-Colonel G. Noel. 
Mr. S. V. Ramamurty. 
Mr. P. B. Richards. 
Mr. J. H. Ritchie. 
Mr. C. V. Sane. 
Mr. D. R. Sethi. 
Mr. G. T. Tait. 

2. Application from the Andh,.a Unive,.sity fo,. a g,.ant of R •. 18,fJOO 
sp,.ead ove,. a pe,.iod of five yea,., fo,. a ,tudy of fruifB and vegetable, with G 
'Vie,w- to their utilisation in manufacture. (Subject No. 37, Appeftdi~ 
XLIIj .-TIle Suh-CoIDmittee recommends that this scheme be referred 
back to the Andhra. University for reconsideration with the suggestion 
that the author of it should familiarise himself with the work which haa 
already been carried out in India on this subject and with work now in 
progress and that, i~ possible, he should visit both Lyallpur and Pooua 
to see tIi~ work in progress there. After that he might submit a revised 
scheme if he so desires. Any revised scheme should be accompanied by 
much fuller detail of the experimeutal work which it is actually proposed 
to undertake. 

3. Application f,.om the Gove,.nment of the N ortll.-W elf F,.ontie,. p,.o­
vinc", fo,. a gront of R,. 27,350 ,.",.eOO ove,. a period of ti1le yea,., fo,. r:e­
.. ea,.ch on the improvement of f,.uit culture in the N orlL W 6111 F,.ontil!1f' 
p,.ovince and the problem of marketing. (Subjecf No. 38, App~ 
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XLIII.l.--'l'he Sub-Committee considers that, in view of the great oppor­
tunities for the development of fruit cultivation which exist in the North­
West Frontier Province and the facilities for experimental work on an 
established orchard which exist at the Tarnab farm, a Horticulturist on 
an average salary of about &s. 300 per mensem should be provided by the 
Council for n period of five ~'ears. The actual progt·!I.llillle of work sub­
mitted is of a very general character but it would be unreasonable to ask 
for a detailed programme until a Horticulturist is appointed. The Sub­
Committee therefore recommends a grant of approximately &S. 20,000 for 
the five years period for the provision of a Horticulturist. The Sub-Com­
mittee considers that many of the other items of the scheme represent 
expenditure which should be undertaken by the Loral Government. 

4. ApplicatiO'fl from H. E. H. the Nizam's Government, Hyderabad, 
for a ,grant of Rs. 58,610 spread over a period oj five years for a /'1'1Jiit 
research scheme. (Subject No. 39, Appendix XLIV).-The Sub-Com­
mittee recommends that the proposed scheme of work be approved so far as 
Custard apples and Grapes are concerned but doe~ not recommend the 
undertaking of work on pineapples in Hyderabad. The sub-committee 
considers that the whole of the non-recurring expenditure should be met 
by the lIydel'abad State as it practically all represent') permaneut addi­
tions to State property. With regard to recurring expenditure the sub­
committee recommends that for the programme of work now approved 
there should be employed on~ Assistant Horticulturist on a scale of 
Rs. 200 to &S. 300 per mensem instead of one Superintendent and one 
Assistant. Two maXis will now be sufficient and working charges can be 
reduced to Rs. 2,000 per annum. With these modifications which will 
reduce the cost to some &S. 43,160, the scheme if' recommended for sanc­
t.ion. It is to be understood that work on custard apples would include 
all types of anona. 

:'i. Application from the Government of Mysore for a grant of 
Rs. 88,880 spread over a period of five years for a scheme for fruit culti­
'Jation in the Mysore Rtate. (Subject No. 40, Appendix XLV).-In the 
opinion of the Sub-Committee, having due regard to the work which is 
already in progress on other fruit research schemes or which has recently 
been snnrtioncc1, thi~ seheme should be limited to two, vi,'!:., apples and 
miscellaneous fruit (which would include pineapples). It does not con­
sider that work in Mysore on grapes, citrus and mangoes need be financed 
by the Council. The area of the experimental orchard proposed for apples 
ill somewhat too small and should be increased to 25 acres. that for miscel­
laneous fruit being fixed at 20 acres making a total under fruit cuitiva­
tion of 45 acres instead of the 100 acres originally proposed. It is under­
stood that at least 40 acre~ can be planh·d up in the first year. 

It will be noted that the Mysore Government is providing all non­
recurring expenditure in connection with the scheme. 

Financial detail,~.-In view of the reduced area. the appointment of 
an Assistllnt Farm Manager may be. postponed until necessity arises. 
In!ltead of a number of Foremen varyin~ from one to four the sub-com­
mittee reco.mmends that two be appointed for the whole period. The 
Plant. Propagator should be provided for t.he first two years of the ",ch~me 
only. As the' MY!lore Department of' Agric'ulture ha!l strOD!~ Mycolo~lcaJ 
and Entomological sections, it is considered unnecessary to' appoint' an 
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Assistant Mycologist and an Assistant Entomologist for this acht"tne but 
one Scientific Assistant (grade Rs. 7~1(0) will be I'f'quired and also 
one laboratory Attt"ndant. The sub-eommittee recommends that only one 
ell'rk be provided and no storekel'per. 

Subject to the aboye amendments which rNUCl' the cost to about 
Rs. 43,000 the sub-eommittl'e recomml'ntLi that the scheme be sanctioned. 

The total amounts required for maintenance during the five yt'&ra of 
the seht'me as now n'visl'd. wen' as follows :-

1st year 
end y'ear 
3rd yt'ar 

4th yl'ar 
5th year 

Total 

Ra. 
4,200 

4.200 
3,360 
3,360 

, 3,360 

.. 18,480 

Subject 41. Proposal to appoint tAre. As.tista,". OA &. 120-10-1.50 
.acA in tlte place of the physiological Botanist uwer tit •• chem. of fruil 
research in Bihar and Orissa (Appendix XLYI).-It haa bel'n a~t'rtain­
ed that although a Physiologist with the required n:perienee of fruit work 
is not at present obtainable in India. facilitit'h for training in th€ IPeci&l 
technique of fruit work, a qualifif'd Indian Physiologist could be obtain­
ed either at the East MaIling Fruit Research Station or at the Lone 
Ashton Fruit Hf'sf'arcl. Station. Resf'areb work in Burma lx-aring OD 
English fruit trf'eS is in progress at East Malling and the probll'm is also 
receiving atk>ntion at Long Ashton, and one or other of them (by mutual 
8l'range-mf'nt) l'Oldd probably receive on Indian resMlrch workt'r. The 
problem of alternate bearing in mang0f'8 is one of Vl'ry great importance 
to the whole of India and is also a problem of considerable difficulty. The 
Sub-Committf'e thl'refon' considf'rs that stt'ps should be tabn to train a 
special rt'search worker for this problem and that ill not luffieil'nt to rely 
entirely on ",hat can be done by the Horticulturist, Bihar anJ Oris&&, 
'who alrf'ady Jlas a Vf'ry full programml' of work. It recommends that im· 
mediatt' st~ps bl' taken to train a Fruit Physiologi"'. The Din'('tor of 
Agricnlturf'. Ril'lIr aDd Orissa has nndertaken to subnlit prop<l68la. 

III ordt'r. howl'Tf'r, that 81lcb progress as is possible m.'y be made ill 
the mf'llntiJDt'. th .. sub-committee recommends that two Scientific Ag,j,. 
ants be sanctioned in the meantime while the Fruit PhysiolOjrist is being 
trained. The cost of these proposals will be mt-t from the uiltin~ sane­
tioned J!Tant. 

Subju" 42. &port, 0" tle uperifMAlal ctntsig"",e,," of rn"fI~M' 
from Bombay 10 (ftot4t Britai" during 1939 (Appnd;z XLVI1).-No co~ 
ments are necessary on these J'l'porta. 

8wbjll'I 43. Arrallgnn"," I116tU fo" f14 uQrniflGiiOA of ez"mm .. taZ 
fnA4I ~IInut"s fro.". llIdiG 1o 114 U .. ilM Kittgtkmt by tA, S~n"ft4 
ad IadtUtriGl B"ea,d Deport""", of Hi. Jlajuty', Oowntrn~ i. '''' 
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llnited Kingdo1ll {AppendiJl ILVIII) . ..-The Sub-Committee desires to 
invite the attention of aU Departments of Agriculture to the facilities for 
the examination of experimental consignments of fruit which the High 
Commissioner for India has been able to arrange through the kind assist­
ance of the Dt'partment of Scientific and Industrial Research of His 
Majesty's Government. The Indian Trade Commissioner's note on the 
subject which has already been circulated explains details and contai~s 
his recommendations on the procedure to be followed. 

Subject 44. Application from the Government oj Madras for a grant 
of r..~. 71,uO{l spread ot'N' /it'e years for a scheme of l·eseaTe." work on 
bananas {Appendix XLIX).-The Sub-Committee recommends that this 
scheme be sanctioned subject to certain modifications. It is suggested th,,( 
practically all the work could best be done at a single station instead of 
bt>iug f\i\-ii.1c,l ht't\\een a numbeT of stations, in particular item 2 of the 
technical programme involves the growing at a central statiOll of all t1;e 
nrieties collected. This point can be dealt with when the detailed ex­
perimental programme is furnished when financial sanction to the scheme 
is communicated. With regard to the financial details of the scheme, the 
Sub-Committee considers that the provision for leave contribution should 
be omitted in IIll cases as it is not the practice of the Reseal'f_h Council 
to include such provision in its grants. Secondly, it should be ma,le quite 
clear that receipts from the scheme will be credited to the Council in 
accordance with the usual practice. 

Subject 45. Programme of work 011 the Bombay cold SfO,.agf re­
search schNlle for the years 193-1, 1935 and 1936 (Appe-ndir L) .-The 
Sub· Committee approvffl of the programme of work on the Bombay cold 
stora~e scheme it having been ascertained that it is acceptable to the 
se\"('ra.l pro,inces which are co-operating in the supply of material for 
experiment. The Mvsore State desires to be included in the list of co­
operating provinces "and States; this WllS agreed to bv the Director of 
Agriculture, Bombay. . 

Daful 511& September 1934. 

B. C. BURT, 

Agriculture Expert. 
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U»PENDIr. XLII 

,NOTm,D,ATEI> -mE 26m M4~ 1934, ON' SUBJEC'l' No. 37~ APPLIOATION noM 
. 'l'WI .AN'J>BlU. UNIVERSlTY I'OB .A. G&.&.N'l 01' Ra. 18,200 SPBEAJ> OVER 

A PERIOD OJ!' FIVE YEABS I'OB A STUDY 01' I'BUITS AND VEGET~F.s WJTIl 
A VIEW TO THElB UTILISATION IN MANUFACTllBL 

Attention is invited to the attached letter from the Government of 
Madras, No. 446 0 MB., dated the 4th April, 1934, (Appendix) forwarding 
inter alia the Scheme mentioned above. The scheme which involvea IUl 
expenditure of Rs. 18,200 spread over a period of five yean is now for the 
consideration of the Advisory Board. 

APPENDIX. 

COpy OJ!' A LETTER FltOM THE GOVERNMENT 011' MADRAS, DEvELoPMENT Dl!'r 
PARTlI[EN'l', TO T:EU: SECRETARY, IMPERIAL COUNCIL 011' AORICULTCRAL 
RF.";EARCII, Nu. 446o Ms., DATED THE 4TH A.Pan, 1934.. ' 

ANDHRA UNIVERSITY SCHEMES. 

I am directed to forward the following schemes submitted by the Re­
gistrar, Andhra University, Waltair for financial assistance from the 
Council-

1.· • • • • • • 
2. Study of fruits and vegetables with a view to their utilisation in 

manufacture, and 
3. • • • • • • • 

(2) The schemes were circulated to the members of the Provincial 
Research Committee. The first scheme has been recommended by foUl' 
members, the second by three and the third by six including the Director 
of Agriculture. In the opinion of the Local Government, however, none 
of the schemes are deserving of financial aid from the Council. 

A SCHEME BY DR. T. R. SESHADRI, M.A., PH.D., HEAD OJ' THE CHEMISTRY 
DEPARTMENT, AN'J>HRA UNIVERSITY, W ALTAIR, FOB A GRANT FROM THJ: 
IMPERIAL COUNCIL OJ!' AGRICULTURAL RESEARCH • 

.. ~tudy flf Imifs and t'egetable, 'with a view to their utiliAation ill 
Manufacture. 

Hescal'eh directed towards the improvement of th." lot of agriculturilifll 
has two aspects ; one aiming at increased production with reduced expen­
diture and the pther aiming at rapid consumption of the agricultural pro­
ducts in local industries. The latter is of very great importance since 
besides developing the industries of a country it 9ffers better price to the 
farmer for his commodities and thus stimulates production of agricultural 
products. As a prerequisite to the starting of industries on modern lines a 
thorough chemical knowledge of the agricultural products is essential. 
Equipped with this knowledge their utilisation in industries ('ould be' 
properly tackled in well equipped technological laboratories. 
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It is well-known that the Andbra districts,' particula;ly those included 
in the Northern Circars form one of the most important fruit growing 
areas of India. Fruits and vegetables ate important money crops and the 
agriculturul dClll1rtment of the Madras Government are tukiug active stt-ps 
to .pi·omote this Ilspect of agriculture. However, very little chemical 
research work has been done on Indian fruits and vegetables .with a view 
to provide us with sufficient knowledge of 'their chemical components to 
enable induFOtries to be started. In this respect we arc far behind other 
countries in the world who have paid a good deal of attention t,) th~ liDe 
of agricultural reliel.lreh. . 

With the grant now applied for it is proposed to make a study of 
chemical composition (Organic and Inorganic) of the important fruits 
and vegetables of the Northern pircars and explore the possibilities of their 
utilisation for the manufacture of pickles, jams and marmalades, fruit 
essences, pure fruit acids such as citric acid, etc., etc. The 
investigation will not .only be of importance to the area above mentioned, 
but will be of importance for the whole of India since the same kinds of 
fruits occur in other parts of this country as well. It refers to an industry 
which has a bright future before it when conducted on right lines with suffi­
cient chemical information. 

The Andhra University College of Science and Technology is specially 
suited for the above investigation. It is situated ill an area where the raw 
materials are available in plenty and in a fresh state. It contains the depart­
ments of Chemistry and Chemical Technology and hence offers the neces­
sary conditions for experiments on' a commercial scale. The Head of the 
Chemistry department has over 10 years experience in plant Chemistry 
and has been working for about 3 years in the Chemistry department of 
the Agricultural Research Institute, Coimbator('. He will have the co­
operation of the Chemical Technologi.sts of the Technology department of 
this University who have had plenty of experience in the. management of 
factories. 

The ordinary laboratory and workshop facilities of the University will 
be freely available for this investigation. 

The scheme will run for 5 years since a shorter period will be inade­
quate for dealing with the large number of materials that have' to be 
dealt with. 

The grant from the Imperial Council will be utilised as under :­

B.s. 

Scholarship for spedal Research Scholars for 12,21lO 
5 years in the scale of Rs. 100-5-120. 

For the purchase -of special apparatus, chemicals 5,000 
and raw materials and contingent expenses 
about B.s. 1,000 a year. 

Total fol' 5 years 18,200 

Qunljfication~, etc., of Dr. T. R. Seshadri. 
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Qualificatiou, eto., of tle applicaal, 
I. Name :--

., ,T. R. Seshadt:i, M.A. (M~dr~);,Ph.D. (Manchester). 
Ii. Age :-

33 years. 
Ill. College courses :-

1917-192?r-Scholarship student of the Presidency College, Madras.. 
1919-Inter examination with Chemistry, :e~C8 and Mathe­

mlitic~ as optionals-lst class with Ji6tinetiona. 
192?r-B.A. (Hons.) in Chemistry, 2nd class. 
1924-l\I.A. 

IV. Post Graduate training and experience :-
(a) Madras.-University Research Scholar working with Prof. 

B. B. Dey, D.Se., in Organic Chemistry, 1923-27. 
Research ll'o,·k.-

,I) Examination of some medicinal plants (If South India. 
(2) Study of Quinolino-pyrones, a class of bodies expected to 

possess medicinal value. 
Prizes awarded.-
(1) Rir William Wedderburn Prize of the Madras University, 

1924. 
(2) Maharajah of Travancore, Curzon prize of the Madras Uni­

Yersity, 1925 (both by examination of thesili submitted). 
University Lectures.-
Delivcl'e,l a course of six lectures on thf! Chemi~try 0' Alkaloida 

under the auspices of the Madras University 1926. 
(By Prof. Dey's arrangement I delivered un-officially about 12 

lectures on the alkaloids to the Honours students during 1924 
and during 1925). 

(b) ~ove",ment of Madras Teclutical Scholar in Euro1M lor ,~ 
study of the Chemistry of Drug, (Pharmaceutical Chemistry) 
March 1927-May 1930. 

Manchester University, March 1927 September 1928. 
Worked with Prof. R. Robinson, D.Se., F.R.S., Prof. of Organic 

ChemiStry. 

Research Work :--
(1) Attempts to find new anti-malarial&. 
(2) Study of some anthocyanin pigment. of plants. 

Special ('otlr~e,.-Botany, Materia l£edica.. Pharmacology anel 
Bacteriology in the Botany and Pharmaceutical department. 
of the University. 

Was awarded the Ph.D.,D~e in Chemistry for 'a thesis in Antho­
cyanin Chemistry. 

London U"it'ersify Oolkge.-Oetuber 192s-JuIy 1929. 
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Best{Jrc4 work :-
(1) Continued my work on the Anthocyanins with Prof. 

R. Robinson. 
(2) Preliminary work in connection with an investigation into 

the nature of the Pituitary harmones. 

Special courses :-
Attcndeu special courses of lectures On 
(1) Yit1lmins by Prof. J. C. Drummond, D.Se. 
(2) Assay of Drugs by Dr. Scott of the Pharmaceutical Society. 
(3) Protein matabolism by Dr. RobSOlJ. 
( -1 I l"u-otinoids and Vitamin A, by Prof. Harror of Zurich. 
(5) Electronic theory of valancy lind its ':!pplication to organic 

reactiuns by Prof. R. Robinson. 

Gmz . ..illstria, :\Iedical Chenilstry Institute uf the University-
August-October 1929. 

With Prr.i. 1". Pregl, :\I.D., D.Sc., Nobel Laurcate. 

Special courlW ill Microchemical analysis. 
Edinburgh vniversity.-Department of Medical Chemistry, ~ovem. 

ber 1929-:\Iay 1930. 

Research U'ork.-Worked with Prof. G. Barger, D.Sc., F.R.S. on 
the examination of the active principles of S<!ncl.io Latifolias. 
a South African poisonous shrub (cattle poison). 

Special course.-Analytical and consulting work in agricultural 
chemistry with Mr. A. Cameron, B.Sc., F.I.C., Consulting 
Chemist and official Agricultural Analyst. 

(c) Madras UniverSity Research FeUow.-Worked in the Presidency 
College, Madras, July to November 1930. 

Worked on :-
(i) n prdiminary examination of the pi~nts of some Hibiscus 

varieties. 
(ii) the mechanism of geometrical inversion in the coumaric 

I!cids. 
(iiii tile re·ncth·ity of the double bond in coumnrins and related 

compounds. 

V. Prest"t po~iti(jn in Coimbatore :-
Since November 1930, Soil Physicist working as Assistant to the 

Government Agricultural Chemist in the Agricultural Re­
search Institute, Pay :-Rs. 300 in the grade 250-2a-550 
-25-750. 

VI. Original Papers :-
(0) Already published in ihe Journal of Ihe Indian CAemical 

Society. 

L192ICAR 

(l) Quinolino pyrones--1926, page 187. 
(2) Quinolino-bromo pyrones and their conversion into quinolino­

fnranes 1926, pa.,a-e 165. 
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(3) Hrdroxy-quinolyl acrylic acida 1927, page 189. 
(4) JU.aeth·itr of the methylene grou~ ill Coumarin acetio ac:jds 

Part III, 1931, page 247. 
(5) Coumllryl-isooyanate and ita reactions 1931, :!93. 
(6) CouIDaryl-isothiooyanate, 1931~27. 
(7) Geometric inversion in the acids derived from coumarin. (in 

the press). 

1" tAe J01U'fIal 0/ tle CAemical 8oeM'", LoftdOft :-
(a) T~lc reactivity of the double bond in coumarin. and related 

compoUnds 1928, page 166. 
(9) Atteruptt; to find new antimalaria.l.a, Part II, 19211, :!952. 

(10) Experiment.. in the synthesis of anthooyr.uW:ut, Pan VII, 
1031, page 2672. 

1" tAe l"dia" JOUNlal 0/ Agricultural 8cwfW:e :-
{ll ~ The USI! of lactic acid in plant. histolog:y, 1932, page 51. 

1" tAe Madras Agricultural Joumal :-
(12) 'l'11C role of Protoplastic pigments in planu, 1933, page 83. 

(b) Awalti"g publicatioN :-
(1) Study of the active principles of Senecio latifoliaa. 
(2) Preliminary examination of the pigmenta of BOme Hibiscus 

varieties (Abstracts published in the Proceedings of the 
Indian Science Congress, 1931). 

(3) Reactivity of the double bond in coumarin and related eom· 
pounds, Part II (abstracts publilihed in the proceedings 
of the Indian Science Congress, 1931). . 

(4) A modified combustion method for the determination of 
organic carbon in soils (read before the Madru branch of 
the Indian Chemical Society, 1931). 

(5) A himplified method for the estimation of 'tOil carbonatea. 
(6) A note on a peculiar ea~ of gall in the mango fruit (com. 

municated to the Current Science). 
(7) The chemistry of the Cotton Plant, Part. I. The glucoside. 

of some important South Indian varieties of cotton. 
(8) The nature of the sugary secretion of the eholam plant (Tella 

Jonna) and the conditions lead~g to it. 

:vI. Original ,,,,,utigatioftl '" ProgrtSl :-
(1) Movement of soil moisture and ita relation to plant growth. 
(2) The effect· of cultivation on the .tracture and propertiea of 

BOils. 

(3) The constituents of PlIOralia eorylifolia teed. and their 
utilisation in medicine. 

(4) The chemical study of lOme coloured rice varietiea. 
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VIL Special qv.Glific4titml :-
(a) Pro/ellor •• -At the outset I may say that by my association 

with Professors of world wide reputation and their co-work­
ers, I have not only gained an insight inw the particular lines 
in which I have actually worked but also in the others pur-
sued by my colleagues around me. 

(6) 

(0) 

(d) 

(.) 

(D 

Foreig'lt travel.-Besides having worked in premier centres of 
chemical learning such as Manchester, London, Edinburgh 
and Graz, I have visited during my travels Europe most of 
the famous Universities and Research Institutes in Central 
I<;urope and France, such as Berlin, Dresd~n Prague, Vienna, 
Innsbruck. Zurich, Munich, Paris, etc., and have come into 
personal contact with well known chemical investigators in 
these places and studied their work. OD account of this 
I may claim to be well acquainted with (i) the modem theo­
retical ideas in organic chemistry, (ii) important lines of 
chemical investigations now in progress in the different centres 
in Europe, (iii) the laboratory systems and training in vogue 
in the different centres and I may claim further (iv) to have 
gained a wide ou1look of chemical teaching and research. 

Plat'frlGUVtical Clemistry.-As will be evident from what has 
already been stated I have paid special attention to the 
Chemistry of plant drugs and I have taken special courses 
in botany, Materia Medica, Pharmacology, and Bacteriology 
along with the pharmacy students of the Manchester Univer­
sity. I may also mention here my training in Microchemical 
Analysis. As a student member of the Pharmaceutical 
Society I visited most of the Pharmaceutical and chemical 
works in Manchester, Liverpool, London and Edinburgh and 
had opportunities' of stUdying them closely. 

Agricultural Cltemistry.-I may mention in this connection 
(1) my training with Mr. A. L. Cameron, B.Sc., F.I.C., Con­
sulting Chemist and Official Agricultural Analyst and (2) 
my experience in the Madras Agricultural Department work­
ing in the Chemistry section of the Agricultural Research 
Institute. The importance of this subject for improving the 
yield and quality of plant drugs cannot be overstated ; the 
example of Java in connection with pMduction of Quinine 
using improved methods of Cinchona Agriculture is quite 
well-known. 

LaftgtAages.-I have passed the complete Vernacular test in 
Telugu and I have a fair working knowledge of German 
having been in Germany for several months. 

Lecturing Experienu.-During my stay at the Presidency 
College as a R('search Scholar of the Madras University I 
us('<; tr. deliver special lectures to tht: Honours students lind 
in 1926 gave the University Lectures in the Chemistry of the 
Alkaloids. Prof. Robinson will speak about by capacity as 
a l~turer from his impl"E5Sions about me gained durillg the 
University Chemical Society meetings ana colloquia in Man­
chester and London. 
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.APPENDIX XLIII. 

'NOTE, DATED THE 30TH JULY 1934, ON SUBJECT No. 38. Am.ICATlOW 
}'ROM THE GOVERNMENt!' OF THE N'OR,l'H-WEST FRONTIER PROVINCII roa 
.A GRANT OF Rs. 27,350 SPREAD OVER A PERIOD 01' nvB YEARS roa 

, REI;EARCH ON THE IMPROVEMENT 011' ~'RUIT CULTURE IN TH.J!I NORTU­
WEST FRONTIER PROVLXCE AND THE PROBLEM 0,. MARKETING. 

Attention is invited to the attached letter tEnclo. I) from the Gov­
:ernment of the North-West Frontier Province, No. 2966-TDN, dated the 
~29th June 1934, forwarding the scheme CEndo. II) mentioned above. 
"The .scheme involves a total expenditure of B.s. 27,350 (Rs. 4,2.30 non­
,'reeurring' and Rs. 23,100 recurring) spread over a period of five years. 
The N orth-West Frontier Province Government do not contribute any­
:thing in thl" shape of money towards the non-recurring or recurriag ex­
penditure of the tlcheme, but have offered to provide an e'itlLbliBh~cl 
,orchard of 40 acres with fruit sheds, offices, etc., of an estimated capita.­
lized value of lliI. 50,000 and to meet the recurring expenditure amount­
Jng approximately to Rs. 3,000 per annum on account of manure ~d 
.sJ>raying material. 

, 2; The Vice-Chairman to the Council'coIl8iders that it will be an 
advantage to have the scheme examined in the first instance by ·the fruit 
:Sub~Committee consisting of :-

(1) The Vice-Chairman, Imperial Council of' Agricultural Re­
search, Chairman (ez-officio). 

(2) The Agricultural Expert, Imperial Council of Agricultural 
Research. 

(3) The Director of Agriculture, Madras. 
(4) The 'Director of Agriculture, .Bombay. 
(5) The' Director of Agriculture, Bengal 
(6) The Director of .Agriculture, United Provinces. 
(7) The Director of Agriculture, Punjab. 
(8) The Director of Agriculture, Bihar and Orissa. 
(9) The Director. of Agriculture, Central Provinces. 

(10) The Director of Agriculture, Assam. 

(11) Tlle Du·eetor of Agriculture, North-West Frontier Province. 
(12) The Director of Agriculture, Hyderabac1. 
( 1::t) 'f Ill! Din·ctor of ,Agriculture, Mysore. 
(14} 'I'hc DiJ'f'ctor of Agriculture, Baroda. 
(Hi) The CJJicf Publicity Officer, Indian State RailwayS'; 
(16) 1')lC Agril:nltural Officer, Baluchistan. 
The Secretary. Jlmperial Council dl. Agricultural Research, 

Secretary (ex-officio). 

3. This COmmittee will meeion some convenient afternoon betwem 
the 3rd and the 8th September 1934. Its report will be circulated to 
the Advisory Board in due course. 
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ENCLO. ·1. 

COpy OF A LETTER FROM CAPTAIN .A. E. H. MACANN, SECRETARY TO GOVERN­
ME:-'T, KORTH·\YEST FRONTIER PROVINCE, TRA~::;F.EmIEl) DEPARTMENTS, 
'J'O 'fHFl ·8t.cRE'r.\RY, IMPERIAL COUNCIL OF AI}\tICt;LTURAL RESEARCH, 
SIMI,A, No. 2966-TDN, DATED THE 29TH JUNE 1934. -

SUBJEm' :-Research work in the N orth-We8t Frontier Province. 

I am directed to refer to your letter No. F. 6(a) 134IG., dated the 11th 
May 1934 and to encl06.e a scheme for a. gra.nt of Rs. 27,350 spread over fivE!! 
:years for research work in the North-West Frontier Province on the improve­
m&nt of fruit culture and the problem of marketing, with .the request that this 
may be placed on the agenda. of the meeting of the Advisory Boal'd to be held 
at Simla at the beg-inning of Scpttmhcr 1934. 

ENCLO. II. 

FRUIT ilESEARCli SCHEME FOR THE NORTH-\VEST FRONTIER PROVINCE. 

Application for a grant of Rs. 27,350 spread over five years for 
research work in the North-West Frontier Province on the improvement 
of fruit culture and the problem of marketing. 

The Hoyul Commission on Agriculture stresses the importance of 
fruit culture in India and the need for experiments by the Department 
of Agriculture, and tht' Research Council has implemented this recom­
mendation by sanl!tioning schemes for all the major provinces. The all 
India importance of the present proposal lleed not, therefore, be laboured 
any further. . 

The culture of deciduous fruit trees namely the peach, plum and 
pear is probably more developed in the North-West }<'rontier Province 
thun in any other province of India. 

The better known commercial varietiey were imported from America, 
Europe and Japan, commencing from 1910. By 1918, a number had 
been proved suitable to local conditions. In the last 17 years over half 
a million budded plants of these varieties have been' distributed from the 
Government Fruit Farm, mainly to the zamindars of the Peshawar 
District. Many thousands of at~res of new orchards have been laid out. 
The Peshawar District is probably the only large area in India where the 
fruit growers have laid down commercial orchards of named varieties of 
deciduous fruit trees. 

The Peshawar peaches, especially the No.6 and the Elberta have a 
well established reputation in all the big Indian markets. 

Last year 261,251 maunds of fruit were exported from Peshawar 
by rail alone. -

At the Government Farm there are 40 acres of established orchards 
consisting of :-

Fruit. 
Peach 

Plum 

Pear 

No. of trees. 
2,400 

650 
653 

No. of 1Jarietie •. 
7 varieties. 

7 
4-

" 
" 



399 

Unfortunately owing to lack of funds and staff it haa not been 
possihle to take full advantage of these e~periments by maintaining proper 
records. The fruit has been sold on the tree. to contractor. and there 
ia no register of ;yield, results of manurial experiment and other cultural 
methods. 

The present scheme provides for systematic experiments and records 
on the following subjects :­

lIanuring. 
Thinning. 
Pruning. 
Spraying. 
Irrigation. 
Inducing shy fruiters to yield more freely by such methods aa 

crof;s-pol1ination, ringing and root pruning. 
Crop record. 
Marketing. 

Man'Urmg-
-~ comparison of farmyard, artificial and green manuring or a 

combination of them in relation to yields, colour, size and flavour. 
1'1!.illning-

T~ting of thinning on size and market quality. 
Pr'Uning-

Effect on shape and size of leaf surface. 
Bpraying-

Economics of spraying. Rearch for insecticides within the meana 
of the zamindar. 
Irrigation-

Measurements of water. 
Dl!termination of additional requirements in connection with green 

manuring. 
Ringing, root pruning and crolB poUination to "'duc6 'Ay fruit",., to 

yield---"-
.A number of the varieties grown at Tamab are shy fruiten. The 

WiJJillm Peach has never borne at all. Owing to lack of Bta1f the. 
problem of increasing tl1e yields haa not been systematically tackled. 
Crop records-

Regifiters will be kept of the numbers of fruit, the proportion of the 
grades and the weight in the case of as many individual trees a. possible. 
Marketing and packing-

Experiments with packing and marketing have been started thia 
year with a view to laying the foundation of a cCHlperative fruit selling 
organization. 

The scheme now proposed will obvioWlly promote the 81lCCe88 of such 
an organization by the light it should throw on the methods designed to 
produce the type of fruit that the market demands. 
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The total cost of the scheme for five yeAnJ will be B.s. 27,350 of which 
Rs. 23,100 is recurring and Ra. 4,250 is non-recurring. . 

The details are shown in the estimates attached to this note. 
The contribution of this Government will be in the form of an 

estltblished orchard of 40 acres v.ith fruit sheds, offices, etc., of an 
estimated capitalized value of Rs. 50,000. As regards recurring expendi­
ture the normal requirements of the orchards in the way of manure and 
spraying material, of an estimated annual value of B.s. 3,000 per annum. 

In view of the present financial condition, the smallness of the 
Pr,winc.e and the exiguous nature of its resources (it is a deficit Province 
to thc extt>nt of a crore a year) it is hoped that the Council will consider 
that the above mentioned contributions are ample and Vtill therefore be 
pleased to provide the remaining expenditure both recurring and non­
reeurring. 

ESTDIA.TB 0'" RECURRING EXPE.'lDITURE. 

Estimate or recurring expenditure. 

1st 2nd 3rd 
year. yoK. year. 

Rs. Rs. Rs. 

ODe Agricultural AaaistaDt Re. 100--10-- 1.200 1.320 1,440 
300. 

Part time aervicea of a clerk at Re. 6O,Piz., 300 300 300 
12 x 2~Re. 300 per annum. 

TwoKamdan! .. .. ., 480 480 480 

Manures and lIpI'IIoying material for ex- 600 600 600 
perimenta. 

Labour 10 men at 8 annaa a day .. 1,800 1.800 1,800 

Stationery and Contingencriee •• .. 100 100 100 

4,380 4,500 4,620 

Total recuring .. 

ESTDlATS OJ' NON-BECUlUUNO CHAJWES. 

Quarters for a whole time Agricultural Assistant 
Half share in qUArters for a part time clerk 
W eighing machin~ sprayers 

Total Non-recnrring 

4th 
year. 

Re. 

'1,560 

300 

480 

600 

1,800 

100 

4,740 

B.s. 
2.500 

750 
1,000 

.. 4,250 

6th 
year. 

Rs. 

1,680 

300 

480 

600 

1,800 

100 

4,860 

23,100 
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APPENDIX XLIV. 

NOTE, DATED THE 27TH JULY 1934, ON SUBJECT No. 39 : APPI.ICATION 
FROM H. E. H. THE NIZAM's GOVERNMENT, HYDERABA.D, FOB A GRANT 
Oll' Rs. 58,610 SPREAD OVER A PERIOD OF I'IVE YEARS FOB A FRUIT 
RESEARCH SCHEME. 

Attention is invited to the attached extract (Enclo. I) from the 
report of the Fruit Research Committee of the Advisory Board held on 
21st February 1934 regarding an application from tlie Government of 
H. E. H. the Nizam for a grant of Rs. 74,300 for a fruit research BCheme 
in Hyderabad. The report of the Committee was adopted by the Advi· 
sory Board and its recommendation was communicated to H. E. H. the 
Nizam's Government. 

2. The Government of H. E. H. the Nizam have now submitted a re­
vised scheme of fruit research [vide copy of their letter No. 6665, dated 
~he 16th June 1934 (Enclo. II and Annex.)]. This revised Icheme 
involves, so far as the Council is concerned, Non-recurring expenditure 
of Rs;' 10,550 and Recurring expenditure of Rs. 48,060 or a total ex· 
penditure of Rs. 58,610 spread over a period of ,five yeal'll. 

3. The scheme is for the consideration of the Advisory Board. The 
Vice-Chairman to the Co~ncil considt'rs that it will be an advantage to 
have the present scheme examined in the first instance by a Committee 
60nsisting of :-

(1) The Vice-Chairman, Imperial Council of Agricultural 
Research, Chairman ( Ex-officio) . 

(2) The Agricultural Expert, Imperial Council of Agricultural 
Research. 

(3) The Directors of Agriculture, Madras, Bombay, Bengal, United 
Provinces, Punjab, Bihar and Orissa, Central Provinces, 
Assam, North West Frontier Province, Hyderabad, 

, . Baroda and Mysore. 
(4) The Chief Publicity Officer, Indian State Railways. 
(5) Agricultural Officer, Balu'chistan. 

The Secretary, Imperial Council of Agricultural ReBearch-­
~ecretary ( E x-officio) . 

This Committee will meet on someeonvenient afternoon between the 
·3rd anel 8th September 1934. Its report .will be drculated to t11e Adyi. 
sory Board in due COllrse. 

ENCLO. I. 

EX'lRACT nOM THE REPORT OF THE FRUIT RESEARCH COMMI'M'F.E HELD ON 218'l' 
FEBRTTARY 1934. 

SubjecI 34 (III). £f.pplication from the G011ernmen' of Bia Erolted Bigl.fteIl. 
the NizQtm for II graftt of Rs. 74,300 for II fruit research scheme. 

The Committee are of opinion that, in view of the work in progress at Poona 
and the schemes sanctioDed for MaUras and Bihar for work on mangoes and N­
eommended for work at NIlgpur and Lyallpur on citrus fruits, it is not nece8Jl8l'Y 
to finance another research scheme for work on these fruita in Hyderabad. n 
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ia tmggested that the scheme Bhould be withdrawn and a IlCheme of work for re­
eearch on those fruits for which Hyderaba<l is specially suitable and which are 
not already covered by research schemes might be put forward. As tentative 
luggestions for consideration, the following fruits were men~ioned:-

The custard' apple, grapes, the papaya. The Committee did not consider 
Hyderabad a suitable centre for research work on dates. Thl' Direc­
tor of .~griculture, Hyderabad, agreed to re-examine the schewe in 

the light of these suggestions. 

ENCLO. II. 

COpy 011' LETTER No. 6665, DATED THE 16TH JUNE 1934, FROM THE OFFICIATING 
SECRETARY TO GOVERNMENT, DEPARTMENT 011' COMMERCE AND INDUSTRY, 
H. E. H. THE NIZAll'B GoVERNMENT, HYDERABAD-DECCAN, TO THE SECRETABY, 

Il4.PERIAL COU~CIL OF AGRICULTtTJ:AL RESEARCH. SIMLA . 

. SUBJECT :-Hyderooad Fruit Research Scheme. 

With refelenee to your letter No. F. 278J33-A, dated ,the 12th April 19:;4, 
I am directed to forw81'n hl'rewith a~ dl'sil'Pcl n revised scheme of work fllr re­
searph on fruits in Hvdernbllcl'. 

The revised Srheme inducles custard apple, grapes and pin .. apple. Of these 
the tirst two are aecording to the tentative suggpstion of the Committee. Papaya, 
another fruit suggested by the Committee, has not been included for the reason 
that thou",h it can be grown quite suercssflllly ill Hyderabad it ha~ 110 market. 
Instt'lld of that pine apple has heen included which can bo grown successfully 
and has a good market. 

The revised scheme may kindly be placed h!'fore the Advisory Board at its 
Dext meeting. Printed copies of the scheme will be sent to you by the Director 
of Agriculture in due course. 

ANNEXURE TO ENCLOSURE II. 

HYDERABAD FRU'IT RESEARCH SCHEME. 

The Dominions of His Exalted IIighness the Nizam include within 
thpi!' boundaries soils of many different kinds, and possess a moderate 
climate. A j:\'reat variety of trees grow there successfully, therefore, and 
fruit tree!! of a vpry large number of different kinds are seen growing 
~entt('reQ here and there, besides numerous regular gardens. But in 
spite of this, the fact is that the Hyderabad State, instead of being an 
exporter is an importer of fruit. It imports fresh fruit alone to the 
value of about twelve lakhs of rupees annually. To investigate the 
reasons and to find out the possible lines of development, the Hyderabad 
Goyt'rnment decided in 1930 to make a survt'y of the fruit growing 
industry in tht' State. .A.. fairly detailed t'nquiry was made. which took 
ahtlut two year!> to complete and cost the Government about Rs. 14,000. 
At the same time anothpr attempt was made to gauj:\'e the interest of the 
farlJljn~ and cultivnting chlss in fruit culturt', and actually to see what 
sort of fruit is now produced, by holding a Horticultural show in 1931. 
A great variety of fruits, some of them very good ones, were brought for 
competition from all parts of the State. The show has become an annual 
function now, and the fourth was held about the end of January 1934~ 
The public in general and the farming and gar.dening ~ass in. particular 
are aroused and are taking more and more Interest In frwt, because 



they have actually seen what possibilitiN there are for developmenL Th, 
detailed Btudy in connection with the fruit survey has brought to ligh~ 
the fact that there is a very great IOOpe for development. Great fa.ciliti611 
are available now.for irrigation from the lArge reservoira which the 
Government has constructed at an expense of some crores of rupees. 
The Nizam"agar reservoir alone is expected to irrigate about 2,25,000 
'erell. The State iR now in pom;elll!ion of definite informatioD about. the 
present condition of the industry, the scope for its development and the 
definite lines on whieh improvement is p08!lible. The enquiry has shown 
that the chief thing which is requirf'd i!OJ technical guidance and technical 
workers and a supply of good reliable stock. There is a very great 
demand for this already, but unfOl:tunately the Stllte Agricultural Depart­
ment i!'l not sufficiently equipped to meet it. No technical advice can 
safely be given until experience has been gained by pra.ctical reaearch, 
no tcchnical workers can be made a.vailable until training is given, and 
no reliable stock can be supplied until such stock has been searched out. 
and proPaa'ated. 

The IIyderabad Agricultural Department is in p088euion of the 
services of a trained Horticulturist. One of the members of ita Sub­
ordinate Agricultural Service, who is a Licentia.te in Agriculture of the 
Na~pur Agricultural College went to America after serving in the Depart. 
ment for about 12 years, in various capacitie8 upto the Superintendent 
of a Government farm and garden. On his return from America, where 
he obtained the M.Sc., degree in Horticulture, he was deputed to Poon. 
for six months for further praetical training in the same IUbject under 
the Horticulturist of the Bombay Government. This officer has now been 
given charge of all horticultural work in the State. 

n will bc seen from the above that the Hyderabad Agricultural 
Departmenta) is now fully prepared to embark on a &cheme of serioUl 
horticultural development, if it can secure necessary funds. But we are 
unIortunately faced now with unfavourable financial conditions, and the 
Government is unable to give effect to any new scheme. It is under 
these circumstances that the Imperial Council of Agricultural Researcll i8 
being approached for help. The Council is asked to sanction a grant for 
a garden for research work in connection with fruit growing. Thia 
garden will be established in Hyderabad at the headquarten of the Horti­
culturist so that it may be under his direct control 

Work proposed 10 be undertaken. 

For the present it is proposed to concentrate work on custard-apple, 
gropes and pine-apples. Custard-apple is a common fruit in the granite 
area of the State. It il'l gr<ming in wild form on the poorest stony land, 
which is unfit for most other crops. It is estimated that there are no lea 
than 56,000 aeres of land under it. It is produced in IUch an abundance 
that it goes to waste unused in very large quantities, though lOme of it fa 
exported to Bombay. The development of this fruit and finding out of 
methods of utilising the surplus produce will not only make the otherwise 
'Waste lands productive but will also pl'ovide means of livelihood to the 
poorer class of rural population. Grapes can be grown IUccessfully in 
the State.. There are already some promising gardens there, which 
occlIAionlllly yield some profit to their owners. But the varieties grown 
are ftry shy' in bearing, . and the proper. methods ot eulavation and 



training the vines and pruning them are not known to the people. Henee 
the industry is not making the progress that it should do. Pine-apples 
are at present grown in a few private gardens successfully. The small 
experimental plots at the Government farms are also in promising con­
dition, and are in fruit now. The survey has shown that it can success­
fully be grown on a milch larger I!l'ale, if suitable varieties and proper 
method!! of cultivation are found out. The details of the problems of 
research proposed to be taken up are given below. It may be pointed 
out that the three crops proposed for research are those on which no 
Pystematic work is at present being carried out in South India. As 
Hyderabad State is situated in the centre of the Deccan, it is expected 
that the results of the work carried out there, ""ill be of use to the 
neighbouring provinces also. 

PROBI.J;MS FOR INYES1'IGATION. 

Custard-apple. 
1. Classification of local varieties, 
2. Selection of types. 
3. Prollagoation of improved varieties from different parts of India, 

with a view to compare them with the best of the local ones. 
4, Sf'lection of the best varieties for commercial purposes. 
5. Study of difl'erent methods of propagation with a view to evolve 

seedless varieties. 
6. Study of different methods of utilisation of the surplus produce, 

for instance, drying, manufacture of flour from the pulp. 

Grapes. 
1. Classification of local varieties. 
2. Selection of types. 
3. Propagation of imported improved varieties, with a view to 

compare them with the best of the local ones. 
4. Selectilon of the best varieties for commercial purposes. 
5. Study of the proper time for pruning, with a view to adjust the 

fruiting to the season and the market. 
6. Study of different methods of trellicing. 

Pine-apples. 
1. Classification of local varieties. 
2. Selection of types. 
3. Propagation of improved imported varieties with a view to 

compare them with the best of the local ones. 
4. Selection of th~ best varieties for commercial purposes. 
5. Experimenting with different methods of planting, in the open 

as well as in shade under trees. 

General. 
1. Trial of different catch crops, with a view to reduce the running 

c.ost of the orchards. 

2. Studies with reference to all the above fruits of problems of 
tilll1!re drainage manuring, irrigation, weathering, thinning. 
pr~g, training and control of the insect pests and disease&. 
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The budget estimate is given in the following. The total cost of the 
scheme amounts to Rs. 20,550 non-recurring and Rs. 52,140 recurring, 
apI'cad over five years. The Hyderabad State will contribute Ra. 10,000 
non-recurring and Rs, 4,080 recurring. The aetual amount required from 
the Council is Rs. 10,55o..non-recurring and Ra. 48,060 recurring, i.e., a 
total of R.~. 58,610 in five years. It is not possible for the State to 
provide any mope money, owing to the general financial stringency. The 
State will, however, lend the services of ita Horticulturist for supervision 
()f the execution of the scheme and of ita Botanical, Chemical and Ento­
mological sections for work in connection with the same. The receipta 
()n account of the produce of the garden will be credited to the Council. 

BUDGET ESTIMATJ!L 

N on-rec'Urring. 

1. Land 25 acres @ Rs. 150 per acre­
'2, Laying out plots and channels 
3. Fencing 
4. Bullocks, 3 pairs @ Rs. 250 per pair 
5. Implements and tools 
6. Pump lind oil-engine 
7. Deepening and repairing wells 
8. Oil-engine shed 
9. Shed for potting, grafting and packing 

10. Implement and cart-shed 
11. Office and store· 
12. Superintendent's quarters· 

13. Quarters for Malis, coolies, etc.-
14. Furniture for office and packing ahed 

Total 

"To be provided by the Hyderabad State :-

1. Land 
2. Office and store 
3. Superintendent's quarters 
4. Quarter~ for Malis, etc. 

Total contribution of tlie State 

Actual amount required from the Council 

Rs. 
3,750 
1,000 
2,000 

750 
1,000 
1,500 
1,500 

500 
1,000 

800 
1,750 
3,500 

1,000 
500 

20,550 

Ra. 
3,750 
1,750 
3,500 
1,000 

10,000 

10,550 



PartiouIara. 

1. Superintendent at Rs. 250-
lo-310P.M. 

2. Assistant at Rs. 110-6-
130P. M. 

8. Head Gardener at Rs. 60-4 
-76P.M.* 

4. Clerk at Rs. 30-2-38 P oM. 

6. Peon at Rs. 12 P. M. " 

8. Malis 3 at Rs. 15 P. M. ea.oh 

7. Travelling allowanoe -" 

8. Working oharges (labour, 
seed, manurEl, oattIe-food. 
eto.) 

9. fi)ffioe oontingenoiea " 

Total " 

*Deduot on a.ooount of Head 
Gardener to be provided 
by the State. 

Aotua.l amount required from 
the Counoil. 
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Recurring. 

Amount in rupees. 

I n m IV V Total. 
year. year. year. year. year. 

Rs. Rs. Rs. Rs. Rs. Rs. 

3,000 3,180 3,360 3,540 3,720 16,800 

1,320 1,380 1,440 1,500 1,560 7,200 

720 768 816 864 912 4,080 

360 384 408 432 456 2,040 

144 144 144 144 144 720 

540 540 540 540 540 2,700 

600 600 600 600 600 3,000 

3,000 3,000 3,000 3,000 3,000 15,000 

120 120 120 120 120 600 

9,804 10,116 10,428 10,740 11,052 52,140> 

720 768 816 864 912 4,080 

9,084 9,348 9,612 9,876 IOJ40 48,060-1 

. (Sd.) NIZAMUDDEEN HYDER, 
Director 0/ Agriculture, 

H. E. H. the Niza'ln's Government, 
Hyderabad-Decca1L. 
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APPENDIX XLV. 

N~ J)A'fEI) 'I"D 18TH AuGUST 193-&, OM SV!LIBC'l' No. fOe AnuCATlOM 
PROM THE OOVERJ'O(D--r or llTsoar roa A OaAlfT or Ra. 88.880 BPI.UI> 
0\"£8 A PEB.lOD or FIV& TUBS roa A SCHEll. roa Faurr CULTIVATION 
IN THE llTSOBE STAT&. 

Attention is invited to the attached letter (Annexure I) from the Oovern­
ment of MY80re, No. D.-379/A.K.-153-33-11, dated the 20th July 193j, for­
warding the echeme mentiond above. The IChema involves 10 far .. the Council 
is concerned a total recurring expenditure of Ra. 88,880 spread over a period of 
five years. 

2. The Vice-Chairman considers that it will be of adnntage to have the 
acheme examined in the tint instaoce by the Fruit Sllb-Committee corWat.iDc 
of:-

1. The Vwe-Chairman, Imperial Council of Agricultural Research, 
Chairman (ez-o.IficW). 

2. The Agricultural Expert. Imperial Council of Agricult1Ual Reeeareh. 
3. TheDirectorofAgriculture,lUdnu. 

,. The Director of Agriculture, Bombay. 

ri. The Director of Agriculture, Bengal. 
6. The Director of Agriculture, United Provincea. 

7. The Director of Agriculture, Punjab. 

8. The Director of Agriculture, Bihar and Orissa. 
9. The Director of Agriculture. Central Provincea. 

10. TheDirectorofAgriculture,~m. 
11. The Director of Agriculture. North-West Frontier Pro~ ince. 

12. TheDirectorofAgriculture,Hy~bad. 
13. The Director of Agriculture. Myaore. 

14. The Director of Agriculture, Baroda. 

15. The Chief Publicity Officer, Indian State Railways. 

16. The Agricultural Officer, Baluchistan. 

17. The Secretary, Imperial Council of Agricultural Research, Secretary 
(e~fficio)· 

3. A. the Committee and the Advisory Board will best consider to what 
extent, if any, this echeme overlaps others, a table is attached (Annexure II) 
I11lIllDArising the work covered by echemea already aanctioned 10 far .. thia 
discussion is concerned. 

,. The Committee will meet on lOme convenient afternoon between the 
8rd and the 8th September 19M. Ita report will be circulated to the Advisory 
Board in due course. 
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ANNEXURE I. 

COPT or LETTEB nOM TUE SECBETABY TO THE GOVERNMENT or HIs HIGHNESS 
THE MAHARAJA 01' MYSOBE, DEVELOPMENT DEPARTMENT, BANGALORE, 
TO THE SECBETABY, IMPERIAL COUNCIL 01' AGRICULTURAL RESEABCH, 
BUlI.A, No. D.-379/A.K.-153-33-11, DATED THE 20TH JULY 1934. 

With reference to your letter No. F.6 (l)/34jG., dated 11th :May 1934, 
regarding the tenth meeting of the Advisory Board of the Imperial Council of 
Agricultural Research, I am directed to forward herewith a scheme fo,- fruit 
cultivation in the Mysore State with one .hundred printed spare copies and 
to request that the acheme may kindly be placed before the Advisory Board 
lor consideration. 

ANNEXURE II. 

Sv.mfTIMY oj WlvutigatloN em ,""its az"eady included ift e:r:istmg ,cheme, and pro­
gramme" 

Name of 
fruit. 

Mango 

Citrua 

Deta.iJa of inveetigationa. 

Experiments in stocks 

Varietal teets 

Manurial experiments 

Experiments in irrigatioD 

Experiments in pruning and thinning 

Pollination atudiee •• 

Breeding of new varieties 

Experiments in stocks 

Varletal teets 

Manurial uperiments 

~g new Tarietiee 

Namee of provineee 
concerned. 

Madras and Bihar and Orissa. 

Madras and Bihar and 
Orissa. 

Madras and Bihar and 
Orissa. 

Madras and Bihar and 
Orissa. 

Bihar and Orissa. 

lJihar and Orissa. 

United Provinces (PIaina). 

Madras, United Provincee 
(Plains), Punjab and 
Central Provinces. 

Madras. United Provinces 
(Plains) and Central 
Provinces. 

Madras. United ProvinCXIII 
(Plains). Central Pro­
vinCXIII and Assam. 

Nil. 



Name of Detaila of investigatioll8. \ 
fruit. 

Citrua-c:ontd. Pollination 8tudies •• 

Apples 

Experiments in irrigation 

. 
Experiments in pruning and thinning 

Varietal tests of other Citrus kinde 

Introduction of new varieties •• 

Experiments in 8tooke 

Varietal Tests 

Pollination studies 

Grape vines •.. Experiments in stocke 

Varietal tests 

Pests and diseaBee 

Grading, Packing and Marketing 

Names of provinces 
oonoarued. 

.Aaaam. Central Provinoel 
and Punjab. 

Mad:ru. .Auam and Central 
Provin_ • 

United Prbvin_. 

United Provin_ (Hi1Ia). 

United Provinoee (Hi1Ia). 

United Provinoee (Hi1Ia). 

Punjab. 

Punjab. 

.AU Provinoee. 

(a) Mangou.-United Pro­
vinoee and Bombay. 

HiU frviU.-United Pr0-
vinces, North· W est Front­
ier Province and 
Baluchistan. 

(b) Progreea must largely 
depend on the marketing 
lIUlVey. 

ENCLOSlJ'RE TO ANNEXURE I. 

DEP ARnfENT ·OF HORTICULTURE. 
MYI.:)ORE STATE. 

A SCHEME FOB RESEARCH IN FRUIT CULTIV..lTlON DI THE STATJII. 

PART I. 
b,,-aoDUCTlON. 

The following introductory. note explains the conditiona in the 
lfysore State which have to be considered in connection with the Scheme 
for Research in Fruit Cultivation which is dealt with in Part II of the 
note. 

NATURAL CONV~ON~ 
1. Situation . ..:....The Mysore State is situated in Sonth India between 

the eastern and western ghats. It is a platean lying between 1.36' and 
15.2' North latitude and 74.38' and 78.36' EaiR longitude. The sea is at 
a distance of about eight miles f.~om_ the .. farthest point from the State 
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on tlie west, about 120 mile!! on the ea.st and about 250 miles on the 
south. 

2. Area.-Mysore has an area of nearly 19,000,000 acres or 30,000 
square I mites. There are over 7,000,000 acres under cultivation out of 
which over 1,100,000 of acres are under irrigation (Canal irrigation. 
165,307 tlCl'('S, tltnk irrigation, 577,364 acres; well irrigation, 92,681 
acres; and other sourcfB, 296,590 acres). 

3. Natural Divisions.-The country is naturally divided into two 
repjons of unequal area. The smaller part consists of the hill country 
0; thc west and is called " Malnad " meaning the oountry of the hills, 
and the larger area on the east is called " Maidan " or the plains. The 
former covers the major portion of Hassan, Kadur, and Shimoga districts. 
and contains magnificent hills and forests and receives heavy rainfall in. 
the south·west monsoon. The latter covers Bangalore, Kolar, Tumkur, 
Chituldrug and Mysore districts. This division of l\Iysore into 
" lIIalnad " and" Maidan " by district units is not however quite correct. 
Pllrts of Mysore District are just as much MaJnad as the rainy tracts 
of the three districts described by that name; and in these three districts, 
tlu'D1selves II. considerable area is really Maidan, sharing neither the rain 
nor the forest and hill of the Malnad area. In the true ~lalnad a very 
small part of the whole area is cultivable. The Maidan country receives 
only 1\ small fraction of the rain of the south·west momoon supplemented 
by a still smaller fraction of the north· east monsoon. There is no high 
forest here fwd a great part of the land is cultivated. The soil is 
g'('I\£'rlllIy fertile and except in Oil£' belt of the conntry in the north'east, 
the rainfall, though not heavy, is still sufficient to support crops on 
fields and trees in the open country. The water received in the rains 
is stored in tanks in valleys in the plains to support wet and garden 
cultivation. 

4. Elevation.-The general elevation of the country above the sea 
leH~1 iii from 2,000 to 3,000 feet, the lowest point being in Chitaldrug 
district and the highest in Kadur district. 

5. Climate.-The climate of Mysore is mild and equable. The year 
is clividedinto three seasons, namely Rainy season (from June to 
November), Cold season (from December to February), and Hot season 
(from March to May). The mean temperature in the warmest month 
rungl'S from 83°F to 87°F and in the coldest mooth from 62°F to 67°F. 
The tt'mperature during the day rarely exceeds 100°F during the hottest 
part of the year and it has fallen below 50°F in very few winter nights. 
The atmosphere is neither very humid nor very dry, the mean value 
of the relative humidity in the wettest and the driest months being 86 and 
6a per cent. respectively. 

6. Rain/all.-Mysore enjoys the benefits of both the monsoons, the 
south-west and the north-east the first opening usually in June and the 
8P.(~ond in October. - , 

In the Maidan region the mean annual rainfall is 24 to 31 inches 
sprelld over 49 to 58 days and over half of the annual average falls 
in the months of August, September and October; from December to' 
Marc.h little or no rain is gauged, the total for these months being only 
onll lOch. 

'fhe Malnad is the we-ttest part of the State- having an annual 
llormal rainfall of 73 to 100 inches falling on an average on 89 days, 
1 92ICAR 
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though in portions of Koppa and Mudigere the annual rainfall is as mucb' 
as 300 inches. Heavy and practically continuous rainfalls fl'om .June to 
September and nearly one-third of the annual rainfall is recorded in 
July. The districts stand in ·the following order according to their rain­
fall. (1) Kadur 78 inches, (2) Shimoga 64 inches, (3) Hassan 48 inches, 
(4) Kolar 31 inches, (5) Bangalore 30 inches, (6) l\Iysore 29 inches, (1) 
Tumkur 27 inches, (8) Chitaldrug 26 inches. 

7. Soil.-Th~ soils of MYBOre vary from black cotton clay to light 
sandy loam, the main type of soil being deep red loam which is well 
snited for the cultivation of many kinds of fruit trees. 

'l'lte ideal (lliUllitic conditions favourable for ~ener:ll fruit culture 
arc :·-(1) Freedom from extremes of low and high temperature, (2) 
an abundance of sunshine aud (3) Summer atmosphere with a low 
percentage of humidity. These conditions exist in many parts of the 
Maidan districts where fruit plants like Apples, Peaches, Grape vines, 
Mangoes, GuavlU'l, Pomegranates and Figs grow well. In the Malnad 
districts where there is heavy rainfall and humidity in the air Citrus 
fruits, Ban~nas and Pineapples grow. 

Fruits a.nd vegetables, both indigenous ana foreign, generally do 
better on the Mysorc plateau than in most othei' parts of India. 

ARTIFICIAL CONDmON8. 

'rh(' following facilities for the development of Fruit Culture are 
available :-

1. A Gov('rnment Department which has dealt with Fruit Culture 
for over a century and which gives help and advice to 
orchardists. 

2. Government help with Fruit Loans. 
3. Cheap Electric Power for pumping installation and .ervice by 

the Government Electric Department. . 
4. Transport facility. Important centres are connected by rail and 

road with other parts in and outside the State. 
5. Marketing facilities. 
6. Skilled Labour. 
7. Private enterprise, as can be seen from the large number of 

orchards opened in recent years. 
As early as in 1856, Hugh Cleghorn, Conservator of Forests, Madras 

Presidency, recommended Bangalore as the most suitable place for Horti­
cultural experiments. In his report dated 30th August 1856 to the 
)Iadras Government, he states as follows:-

II There can be no doubt that the climate is highly favourable and 
the soil capable of producing the best description of many 
ve"'etable products. Bangalore is much· better suited for 
A;ricultural and IIorticultural experiments than either 
Ootacamund or Madras and ·from ita central position and 
intermediate elention the finer kinds of vegetables and lIetter 
sorts of graft trees may be disseminated with great success to 
the neighbouring ranges of hills such as Bababudans, Raman­
malai. Shevarai and Palnis." 
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Tht climate of Bangalore which is most centrally situat~d is sub­
trClpicsl as comparf'd with the tropical climate of :\Iadras and the distinct­
ly tf'mperate condition of the Nilgiris, and practically all kinds of fruit 
plants growing in temperate climates can be grown here, besides almost 
all the sub-tropical and tropical fruit.c;. 

BRIEl" HISTORY OF DEPARTMEXTAL 'YORK. 

TTorticultnre received much impetus after the establishment of the 
Agri.IIortiruItural Society at Bangalore in 1836, nearly a century ago, 
but we,re E'specially after the formation of the Lal-Bagh as Horticultural 
and Botanical gardens in 1856 after the Society ceased to exist. A profit­
able Inf'ans of Ih·elihood was opened to local gardeners some of whom have 
lIet up as Florists and Seedsmen and have been doing good business for 
mauy years. 

With the limit~d funds at the disposal of the Department, it has 
done work in the trial of fruit plants, their propagation and distribution 
in Dlany plaees. 

A list of fruit trees introduced by this Department since 1860 is 
attnched to the Note. In 1897, the outbreak of the American Blight or 
Woolly Aphis caused cbnsiderable loss to apple growers and many 
'·flril'ties which were under trial and cultivation ,,:ere destroyed by this 
pe~t. The Department revived the cultivation of apples since the year 
In4 by the importation of new varieties grafted on disease resisting 
stock from Australia. About 100,000 of Australian fruit plants were 
distributE'd during the past seven years. Altogether over 200,000 of 
plants han been supplied to private orchardists. A Fumigatorium was 
construeted at Lal-Bagh to fumigate the ineoming and outgoing plants, 
and the GOYernment of India have exempted the Superintendent of Gov­
ernmE'nt Gardens, from getting imported plants fumigated at the ports of 
entry. The Government of His Highness the Maharaja of l\Iysore have 
sanctioned the free supply of fruit plants raised by the Hortieultural 
Department to raiyats for being planted in their backyards and a Spray­
ing Staff to demonstrate the methods of treating various plant dise~es 
and pests. Many private growers are now adopting iinproved methods of 
cultivutioll and attend to the systematic spraying of plants. 

Further impetus was given to Fruit Culture by the Mysore Economic 
CClnferenee find a survey of Fruit Cultivation in the Mysore State was 
done thr~ugh the a~ncy of this Department whieh suggested the opening 
of an Experimental Orchard, a Fruit Nursery and an Hortieultural 
Sehool and the appointment of Horticultural lnspeetors. The Sehool was 
open I'd and the Horticultural Inspectors worked for some years, but later 
the School had to be closed and the number of Inspectors reduced from 
eight to three on account of financial strin~ncy. 

In rE'Cent years electric power is being supplied at eheap. rates and 
pumping installations are put up for raiyats by the Electric Department, 
tile cnst being recovered in small instalments. A Scheme for the grant 
of Fruit Culture loans, . somewhat on the lines of Takavi Loans has also 
been under operation for many years. With these facilities and with 
the help and advice given by this Department a number of gardens are 
springing up. 

Exports and Imports.-The ~tistics available are not very. accurate 
but tIle following figures give an Idea of the extent of the mdust17. 
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There are about 200,000 acres under fruit and vegetables. There is a 
fairly large export trade to Madras, Bombay and Hyderabad. The total 
exporta of Mangoes, Gr~es, Oranges, ete., in the year 193(}"31, amount I'd 
to 4,96,506, maunds valued at Rs. 52,34,313 while the imports amounted to 
2,57,4]2 maunds valued at Rs. 27,02,826. 

FRUIT CULTURE IN llYSORE AND SCOPE !'OR ITS EXTENSION. 

The Mysore ~tate is well-known for ita .ApplelJ, Citrus Fruit.&, 
llllngoes, Figs, Plaintains, Pomegranates, Guavas, and Papayaa. 

1 . .J.pples.-This is one of the important fruita grown commercially 
at Bangalore and there is great scope for ita extension. Rome Beauty, 
Cox's Orange Pippin,. Jonatha,u and Clf'opatra varieties have been found 
to do well here. There is hardly any crop which is as profitable here 
8S the Home Beauty Apple. The Horticultural Department alone hus 
distributed 100,000 of Apple plants to growers. Besides these private 
DUl'sp.!'ies have sold a large number. The growers have also raised gra.ft. 
in their orchards. The average net income- is Rs. 1,000 per acre from two 
crops in the year. Some crops have fetched TIs. 4,000 to Ra. 6,000 per 
acre. The Horticultural Department has imported five varieties of 
vigorous growing Apple Stoc:ks (vegetatively propagated) from East 
}1alling Research Station, England. These will be tried under Stock 
experiments. 

2. Citrtt.S }'ru#s,-Citrus fruita are grown in Kadur, Hassan and 
Hangalore Districts. The famous .. Loose Jacket" oranges grown at 
Yemmai Doodi in Kadur District are exported outside the State. Lime LI 
}ll;"!!,ely grown in Bangalore District and each tree produces about 1,000 
fmih-l yearly on the awrage, giving an income of Rs. 5 per tree. The 
Pumelo I!au he grown easily but the delicious variety is almost a rarity. 
TIle. finest fruits are grown in Devanhalli in Bangalore District, a trt'e 
producing ahout 200 fruits and each fruit being sold at As. 8 to Re. 1. 
Our m&rkets import large quantities of Citrus fruits such u Mozam· 
l,i(IUe :oranges from Bombay, Nagpur oranges from Nagpur and Gra~ 
fruits, IAemoils, and Washington Navel Oranges from South Africa, 
California and Australia. 

Imported v,arieties of . Oranges such as Washington Navel and 
Vtllencia .Late are grown by some enterprising orchardists successfully 
around Bangalore. These plants were first imported from AUBtralia and. 
tried by this Department and then plants were supplied to fruit growen 
to whom the methods of growing were demonstrated. There ia a great 
scope for their extension and a good export trade can be built, and the 
dumping of the South African, Australian and American fruita inta. the 
Indian market can be checked. 

3. Grapes."-At present this fruit, a black variety, is grown in 
smnllpatches chiefly round about Bangalore. Though the quality i8 
inf~ior to that of imported Grapes, a considerable quantity of this fruit 
is t'xported. The income derived fl'om each Tine is from -Ra. 10 to n.. ~O 
frolR two crops in the year. Superior varieties such e .• Mu.'J~at of 
A]cxan~ria; Black Hamburg', Dodrelabi, ete., are grown chiefty in the 
Government and Palace gardens. There ill a great scope for the intra--

• duction .of new. varieties in many parts of the State. In certain aeasons 
KaIml· ~ap~ are l~gely imported now. 
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4. Jlangne.,.-Particular area!! in certain districts are well-knoWll fJr 
tho !;lIperiorquBlity of mangoes, for example, Seringapatam for Badami, 
lind TUIIlJHlr and Bangalore for R!U!puri fruits. Neelum from Chittoor, 
?lIn12oll from Alllem and Alphanso from Bombay and Jehangir from 
.Andhra Distrirts in Madras Presidency are imported. The area u"d~r 
nJllngo is over 15,000 /I(:res in the Stllte. Abollt 100 varieties of Mango 
plallts haye bren importf'd from different parts of India and are being 
gro\m in flangalore. 

5. Figs.-The rultivation of Figs is confined to some parts of Banga­
lore Ilud Sering-apatam. 'l'here is scope for its extension in other dry 
districts. 

6. Plantains.-'fhe State imports large quantity of plantains valued 
to the extent of over ten lakhs of rupees. Tbough the Nanjangud 
II llasabah " and the Bangalore II Rajabale " are famous, yet the quantity 
grown is very limited. Banana is one of the ea:siest grown fruits and 
the area under it should be increased, so that even the poor people may 
have fruit in their diet. 

7. Pomegranates.-Though this fruit can be grown in many places, 
the cultivation of good varieties is confined to few localities such as 
Chintamani in Kolar District, Madhugiri in Tumkur District, and Jara­
gllnahalli in Bangalore District. Each tree yields 100 to 200 fruits, large 
in size and beautiful in colour, and the fruits sell at four to eight annas 
each. 

8. Gllu'lJos.-This fruit plant thrives in almost any soil and requires 
no great care in its c.ultivation. Local varieties are grown all over. A 
superior vuricty from Allahabad has been introduced and its cultivation 
around Bllngalore is spreading widely. 

9. Custard Apple.-This plant which can be grown even in arid and 
rocky areas where few other fruit trees would thrive, is a useful one. 
'I'he Cherimoyer (Anona Cherimolia) which grows on higher elevations 
has yet to be tried. Five varieties are being grown in the Governmenll 
Botanic Gardens at BangaIore. 

10. Papayas.-There is a good deal of scope for its cultivation all 
oyer the State. Sef'ds of superior varieties are being distributed by this 
Departmf'nt. Papaya flourishes almost anywhere excf'pt in water-logged 
areas and yields fruit within a year. Largf' areas may be planted for 
extracting juice for the preparation of papain. 

11. Pineapple.-Though this fruit could be successfully grown all 
oyer the State, Yf't fruits are being imported from Travancore and 
Singapore. Some growers are Sllccf'ssfully cultivating the Queen Pine­
apple which has the finest flavour . in Bangalore district. Five new 
varieties are under trial in the Government Botanic Gardens, Bangalore. 
Pineapple is found to be a good source of iron, copper and manganese 
lind it is eonsiderf'd to be a cure against Pyorrhcpa, dental decay and 
Beri-beri disease. 

]2. Jok.-The Jak is abundant in Malnad and the cultintion of good 
types might be extended. There are good, bad and indifferent fruits, 
and seeds from only good fruits should be selected for propagation. This 
'is being donf' on a small scale in the Government Botanic Garde~ 
Bangalore. 



13. Sapot~ or Sapodilla.-Though this is one of the tropical fruita, 
it is ollr(Uy lnlOll'n to the public in the State. Thia tree is aueeessfuJ,q 
grown in the Government Botanic Gardens and in the Palace Gardens in 
Bangalore. It is popular in Bengal and in Telugu districts of the 
Madras Presidency. It is easy to grow. Good varieties hal"C to be 
imported' and thl'ir cuJtintion populariBed. 

H. Other fruit plants which are grown in the Botanic Gardl'ns and 
which are hl'ing sprl'ad into the districts are Loquot, Butter fruit, Rasp­
berry, Strawhl'rry, Bruilian cherry and Litchi. 

PART II. 

FRL"IT nD>EARCH SCJIF.ME. 

The natural and artificial conditions favourable for fruit cultintion 
in lIysore State, the present position of indigenous and imported fruit 
trees and the scope for the extl'nsion of their cultivation and the progress 
of work in the introduction and development of fruit plants in the lIorti­
cultural Dl'partment of the State hue been dealt with in the introductory 
note. Whil~ a good dl'aI of work has been done in fruit culture in the 
past, it is a painful faet that the work could not be done in a systematic 
manner for want of an experimental orchard equipped with necessary ml'n 
and materials for conducting experiments and noting the results. The 
scheme could not be taken up on account of financial strin~ncy during 
reCl'nt yl'ars. It is admittl'd that both natural and artificial conditiona 
f(lr-fruit cultivation are a\"ailable in the State; it is admitted that fruit 
cultil"8tion is a \"ery profitable industry, prorided the groWl'r has ~t 
~rrt'ct knowledge of the work ; and it is further admitted that fruit is 
au important article of dif"t and that adequate quantity is not ~nsumed 
in 0111' daily food. Taking all these facts into consideration, the logical 
eonclusion would be that e\"cry possible attention to the dl"'elopment of 
t1Ie fruit industry on sound and systematic linea should be paid. This 
howeycr cannot be done unless there is an experimental orchard equipped 
with the necessary buildings and machinery and suitable staff. as the 
problems to be tackled, in connection with fruit cultivation, are numl'rous. 
.Although much spade · ... ork has been done in the past, yet it has so rar not 
bet"n possible to take up the work seriously on a large seale on a perma­
Itl'nt basis. The time has now come for undertaking it on systematic 
lines in ri~ht earuest with the financial assistance of the Imperial Council 
of .A~icultur81 Resea.rc.h. As it has alrt'ady ~n said that lIysore has 
lIJOitable soil and climatic conditions for cultivation of fruits. both 
u.digenous and fort'ign. it is proposed to be~n researeb work on Apples, 
Orangl's, Grapes and lIan~s, fruit crops of All-India importance in the 
first instanct'. The contribution from the Imperial Council of Agricul­
tural Research for the de\"elopml'nt of fruit culti\"ation would, therefore, 
be useful not only to ~Iysore but to the "'hole of India, while the \"&]ue 

\ of thf' work done will be of world-wide importance. 

The main object'l of the orchard would be :--

1. To introduce superior varieties. 
~. To l'ondllct \"arious expt'rimmts connected with Fruit Culture 

as l'Xplained in detail later on. 
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3. To sprl'ad knowled~e of names and characters of various kinds 
Ilnd "arietil'S sui table for different Iocill conditions. 

4, To sen'e liS a training ground for students of Horticulture and 
also for arranging Short Courses kl private people in plant­
ing, pruning, spraying, grafting, etc. 

8m'ATJON 0,. TIlE EXPERIlIE.,,'rAL ORCHARD. 

Th~ experimental orchard should be lo~ated in an easily acceS6ible 
~pot in II district wh('rl' fruit growing is already in I'xistence so that the 
bl'nefits of the station be rl'odily taken IIdnntagl' of by fruit growers. 
Blln~al!'l'e "hid} is ('onvenit'ntly situated in South India is undoubtedly 
t.hl' bt'st piat'l'. It is already 8 large fruit growing district and the 
numher of kinds of fruit trf't'S, both tropical and sub-tropical, which can 
be succl'ssfully grown is larger here than in other districts. It is the 
emly centre wht're there are pril'ate commercial nurseries and orchards. 
'I'h('re is scopp for the cultivation of different kinds of fruit plants requir­
ing different situations and soil conditions. There is trained labour 
avaihtblc. It is the headquarters of the Horticultural Department which 
hilS dt'alt with frnit work for a century and which has already opened a 
timall fmit nursery. It is also the headquarters of other DepartU1cnt~ 
su<"h as Alrricultural. Co-operative, Industrial and Porest, while the 
Indian '(nstitnte of Science is also situated here. 

TECHNICAL ASPECT. 

The f"remnst necessity is an intensive study of the fruits, such as 
Apples. Grapes. Orang-es and Manf!O('s which are of All-India import.an<"e 
lind whil'h lire largely exported. It is. therefore. pro{XlSed to begin work 
on these fruit crops. There is also a vast field for the introduction of 
nt'w varieties of fruit~ sueh as Butter fruit. Allahahad GU1.Ya~, Pine­
apple. Litchi. SapodiI1a. etc., which may bt' grown to demonstrate the 
I'ossibilit~· of easy cultivation of theSf' fruits. Again a grl'at number 
(If plants are imported from Australia. but the eosf ii; high and the 
storks art' nnt suitah'l' in all caSt's. whilt' plants locally raised are often 
ir·t'prior. So the supply lit 10'" ('ost of fruit trN'S suitable to different 
kf'alitit's is 8 pressing need. To att.ain th~e objel'f". the following 
import:mt. probl('ms ha.ve to hf' t.aken up for in'\'t'sti~atinn : (1) &>lection 
of suitahle stocks and stud~'in~ their infiuenee on different seions. (2) 
Intrn(lnc·tion of new varieties, (3) Experiments in the different me-thods of 
propal!ation, (-1) )Ianllrial experiments, (5) 8tud~' of plant pests lind 
di~ra~rs and findinll out effective rf'medies (t.his problt'm would he !>tudi,'d 
in the t'xpt'rimental as well as local orchards. the immediate problems for 
cn l'<iilrrRti0n hf'ina- im'{'!:tigoa,tinn ;nto the ('nllllr-rot di~t'M;e of "ppl~. 
and the Yellowin!! lind Die-hll<"k dist'ases of Citrus plants), (6) Experi­
ments in planting distances, irrigation. and prunin!!, (7) Sturly of flo\wr­
ill!!' (of plants in 1'I.'llltion to elimatic conditions. (8) ~rarkptin~ problt'ms. 
(9) PtilisIlti0n of sllt"plus fruits. and (10) MaintenllnC't' of proper erop 
r,·C'orrls. The problems to be taken up for inn·st.i!!ation in the- Fruit 
F.~pt'rimt'llt St'\tion are dealt with below in detail :--

1. Storh.-This is a very important section in the work conrerninlr 
the development of fruit C'ulture. Most of the budded or graftffi trees 
are lit preSf'nt hf'in!! raised in Bllr'!!''1lnro .-ound about the Bohmic Gardens. 
ptlrtieuJar1y- in Siddllpur vill!lge. - The Nurserymen h!lve not studil'd tbe 
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suitability of the various stocks. The Gardens Department hu im ported 
fivc varieties of Apple stocks, propagated vegetatively, from East llalling 
Heseal'ch Station. Similarly, other stock plants should be importt'd, and 
also local stocks which, ~ some cases, are very good should be collected 
and studied, keeping in view their powers of resisting disea.'!es and their 
suitability for different kinds of soils. 

2. (a) Introduction of New Varieties lor trial.-The average private 
gorower cannot obviously undertake this work. A large number of 
varieties have to be introduced from different partill of the world and 
tried under local conditions and those that prove succe8Sful should be pro­
pagated and distributed. There is a great scope for the introduction of 
]Jew varieties of Oranges, ApplE's, Grllpe vines. Pine-apples, etc., and 
this work is very important in the development of fruit culture. Correct 
records of the yields and the quality and other characters of each indi­
vidual plant will, of course, be maintained which ought to prove of great 
nlue not only in assessing the nature of each plant and variety but also 
for purposc of deciding which to propagate with advantage. 

(b) PolUnation and Fertilisation.-It is not generally understood 
that certain varieties of fruit plants such as Apples yield larger crops 
when fertilised by other varieties. This is a problem about which very 
little is known in India, and it is of great importance that very careful 
experiments should be conducted with a view to obtain knowledge on the 
subject. 

a. Propagation 01 plants.-To obtain reliable plants true to type 
vegetative propagation is nec~ary. Though grafting and budding is 
practised locally, budding is not being largely adopted. The best method 
of vegctlltiye propagation required for each kind of tree has to be investi­
gntpd. Ii has to he n!lcertained whether or not the System practised in 
Europe of dwarfing the trees, by grafting on stocks of different allied 
species, might not answer well here. The advantages are that the plants 
Lear enrly and they take little room. It is necessary that fruit rrrowers 
should plant recognised varieties to get profitable crops. Mixing varietie. 
i!ll not desirable in a commercial orchard except to the extent that it i" 
necessary for pollination. 

'York on the vegetative propagation of several indigenoUlJ fruit tree'i 
which are now generally raised by seed has also to be undertaken. 

4. Breeding of New Varieties.-In addition to the above, breeding 
work on a few of the important fruits like Apples, Oranges, and Mangoes 
wjJ} be undertaken by the raising of the seedling plants and by croll~ 
fertilisation. Trial and selection work on these seedlings will follow and 
will be blllled on the performance record of these se!'dlings in respt'Ct to 
all desira.ble charaeteristics including disease resistance. Propagation by 
the best strains will next be undertaken both for the Station and for the 
supply of plants to private growers. Vt'ry important and strikingly 
superior varieties of several fruits have thus been originated in westpm 
countries and results of a similar character may be expected from this 
work on thi'J Station also. The main object of seedling trial would be to 
raise a numbpr of seedlings quickly and to select varieties which would 
show outstanding characters or would show thpir suitability for use aa 
pnr!'nts. The breeding work will also give clue for the selection of stocks 
and scions useful for vegetative _propagation. 
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5. lIIanuring.-Sheep manur~ is chiefly applied to most or the iruit 
tre('~. It is difficult to obtain it in la.rge quantities and tlhe little that 
cun be had i'i !;Old at prohibitive prices. Experiments should b,' 1'01ll1Ul:teJ 
to set> what manures and in what quantities they are most effective and 
economical. 

G. In!Jut Pests alld Fungus Disl'ases.-Insect Pests are responsible 
fur hl'a\"y 10s.<;cs in orchards in all parts of the world and the ~lysore 
plateau is Dot an l'xception to this. Among the common pests mt'ntion 
JOay be maut> of Stem bort>rs. Leaf-E'ating Catt>rpillars and lieetles. Scales, 
(Jrt'l'n bug. l\1t'aly bug, Plant lice, White ants and Fruit flit's. Though 
tlh' Government Gllrdens Departnlf'nt is paying special attention to the 
trt'utment of these pest" with the help of a permanent Spra.ying' Staff, 
yet a .;l'eat dt'al of investigation has to be carried on to find suitable 
insecticides, sprayers and dusting machines worked by hand an,1 power. 
Correct data reg'lIl'cling t.he cost of spraying pconomically hilS to be found 
out. 

(b) Fltng".~ Diseases.-=---The following are the important Fungus 
di"rast.'s thnt cause damage to fruit trees in the State. (1) :'IIildew, (2) 
Canker, (3) Root rot, (4) Collar-rot, (5) IJeaf curls, (6) Fruit rot, (7) 
Die·bark and (8) Crown gall. Work on the lines indicated in connection 
with the trl'lItment of insect pests has to be carried on and the results 
madp known to fruit growers. 

The above mentioned six problems will be chiefly taken up for investi­
gation in the Experimental Orchard. The following ones would be 
attended to as circumstances arise. 

Planting Distanct's.-Relillble data of the di.stances required for each 
kiud of plllnts to prodnc!" the maximum yield per acre without affecting 
tile helllth of the plnnt hilS to be gathered, though certain knowledge 
obtaincd from observation of local orchards is already available. 

l,,"gation.-In localities whf"re fruits grow well, water is not found 
in too large a quantity so that the right quantity of water required for 
('ach kind of fruit tree has to be found out. Over-irrigation is often the 
preYailing practict' lind it is one of the causes of the failure of orchards. 

PI'IOIi'lg.-The method of pruning varies with t'ach kind of fruit 
trt't' ond often with each v8I'iety of a particular kind of tret'. Thl' Grape 
"ine is the only fruit plant which receivt's a certain amount of pruning 
here. Other fruit trees are not systematically pruned. Investigations 
hll\,c to be done to spe whether artificial wintering and whether de­
foliation of Apple plants as are practised in Bang-alore influence the life 
of the plant. 

Thillning of FrllitS.-Fruits are not thinned by local growers. 
Thinninll is necessary to !ret good sized fruits. Tht' extl'nt to which 
thinning is to be practised under local conditions hilS to b& investigatpd 
and riemonstl':lted. 

Flowering in re!ati,m to Rainfall.-Tht' flowering period of the same 
fnlit plant varies nccordin<7 to the rainfall of a localitr. Detailt'd observa­
tions have to be made abolrt the- periods of flowering of '\'arious fruit treps 
in ('.rder to !!h'e ad"ice to the- gTOwt'rs to ralst' early and late crops aCl'orn­
in!,! to the reqllirt'ments of the varions markets. 
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G"adi"u, PfU"l.-i"(1 uti .Vark,ti"(1 of Frvit •. -In ~ountrit'tl liu\:h as th& .. 
rllitffi 8tatt's. Australia. and South Afri~a wht'fe fruit ~ulti'-ation tat' 
ad"snl'e<i, fruits 8re ,raded into urious silt'S and sl'it'ntitkally pllekeod 
and plaet'd on tht' markt't in an attradh'e manner. I'nl(>fi18 Indian fruita 
ne tN.'att'd in this manner. it is impossible to compt'Uo suet't'fiSfuU,. with 
the importf'd fruits. Mt'thods of packing and ,rading suitable to l()('al 
conditions han' to ht' t'voh-f'd Ilnd dt'monstrated to fruit P01rt'fS. Just 
J'E«ntly. the ~Iysore Fruit Growers' A!IIIOCiation haa bt't'n formt'd and it 
is hoped that Ol"t'I!IU'ltist'l will lit' grt'l\tly benefited by tbeir t»e>perati,.. 
('Worts. 

Ke,pi"(1 Prop,rtit', of Fn"t,.-Suitable fruita which will bt able to 
trow-I lonll distanl't'S lind at the SlIme time JI088f'tI8 good mu. l'Oloir and 
flavour have to he ('volved. In the l'OnsiMration of finding s,utabl. 
markets this ,,,ork is of I!'rt'at value to fruit ,ro1rf'1'S. 

Pr(s(n-a/io" of Frvih.-Tholl$rh the problem of preservation of fruita 
on a commt'reial sl'ale is not an immediate one, as we are neitht'r in a 
position to ('.(lmpt'te with fOM'i~ stuff nor to find a lar,re marktt for them 
on a('count of ct'rtain disabilities about which it is not nt't't'5!W'Y to dt'al 
with hert'. yrt a time will l'Omt' wht'n thi" haa' to be studied. For the 
present tht'rt' is 8('ope to study this qut'Stion from a domt'Stje point of nt'w. 
A good dt'al of work in bottlinsr of various kinds of fruits and fruit jui('t'8 
hall ht't-n done by this Dt'partment. It is Vt'ry Ull('ful to preservf' fruits 
in their season for home consumption. The work already t'arrif'd out 
should bt' t'lttt'nded and short COUI'See arrangt'd for the ht'rH'fit of thOlle who 
grow fruits. 

Or01M"(1 0/ ht,r-(Topl in Tong OrrAard •. -Orehards p.'f'nerally ('Ome 
to bearing in thrt'e to five yl"ars aftt'r planting trt'f'8. Till tht'n. in many 
a l"aSt'. tht' Ilrower has to p.'f't an in('Ome to maintain himSt'1f and his 
orehard. Thf'ft'fore. it. would be nt't'f'!lS8ry to ,row intt'N·J'Op8. III1('h a", 
'Vt'1t'tablt's which ' .. iIl not intnft're with the growth of thf' fruit tn'H. 
Inn'stigation has to be twn up to find out th~ most Ruitable l"ropa to 
grow among the nrious kinds of fruit tl't'E6. 

Crop R,('ord!.-Dt'finitf' knowlMf.!t" is IRt'kinJr rt'j.!arding th~ fruitinlf 
l"apol'ity of difft'rent varif'tirs of fmits both indilrl"nouR and forf'i~. It 
is tht'refore rt'ry nt'Cf's ... <i8ry to maintain prorl'r ('rop rt'l'Ords (If f'acb t~ 
to nott' thf' quantity and thl' qlllllity (If thl' yif'ltI and al~ M'Cords of the 
pri('("s obtain ... d for tht' fruit!> ror a p("riod \,f ,-I'll MI. Th~ rt'<'Ords to­
gl'thf'r "'ith thc"c;e of tht' kel'pinll' quality will f'nllhlf' U!1 to pick (lut j.!OOtt 
nrif'tit'S and thl'n f!'Ood tf('(''1 from ",hil'h to prol,aj.!ftte p!ants tor distri· 
bution to fruit ~rowt'rs. 

Thf' details of th(' Expt'riml'nts are stated bt'low ~ 
DETAn.s or AREA. 

I. AI-,p7" ~(15 acre5)-
1. Exnt'l'iml'nts in Stocks (10 stocks paftt'\l on two important 

YRrif'ties) . 
2. Yarit'tal tf'Sts (100 nrietil"s). 
3. llanurial Eltp('rimt'nts. 
-t. EXpt'riments in Irril"\tion. 
5. Experiments in Pruning aDd Thinning. 
6. Pollination Experiments. 
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II. GrOJH ri,u, ~(S acn-s)-

1. l"'arietal tests (25 nrieties). 

2. l[anurial upt'rimt'nt&. 

3. Expt'riments in Training, Pruning and Thinning. 

4. Expt>riments in Stocks.. 

Ill. Citr ... Fntits :-130 acn-s)-

1. Expt'rimt'nts in Stocks (10 stocks grafted on 5 important 
Tarit'ties) . 

2. l"' arietal tt'Sts (25 varieties). 

3. Manurial Expt>riments. 

4. Seedling trials. 

5. ~rimt'nts in Irrigation. 

6. l"' aril'tal tt'sts of other Citrus kinds (30 varieries). 

IT. JliJlIgou :-(30 acn-s)-

1. Expt>rimt'nts in Stocks (5 stocks graftt'd on t"w"o important 
Tarit'ties) • 

i l"'arit'tal te.-ts (150 varit'ties). 

3. St'edling trials. 

1". JIiMtUOJItQIIS Fnti/ Plot :-(11 ac~)-

Thus 100 acrt'S will bt- taken up by the Experimental plots and an 
a~ of 50 aen'S will bt- requirt'd for pastures, roads.. ete., 0.0 

that the total extt'nt of the Research Station lrill k 150 
aeres. 

Tht' value of the ('(\ntrihution of tlli> GVWrnDlfnt of )I"\""SO~ for the 
Re.('drei:. Schemt' would bt- Us. 9;),000 on aceount of lands.. buildin",oos. 
pamps, fen.:ing. e..1nstrudiun of !>tora~ td.n.ks, t'te_ under non-r<>eurring 
it<'n~ and maintt'nan.:t' of roads and buildings and tht' supply of electrie 
powt'r l<IId;>r recurring itt'ms as pt'r details giwn in A.ppendu A.. 

The Imperial Council of A;rri.:ultural R<'St'areh is reque,,"ted to sane­
tion a S,lm of R,>. SS.SSO in in.'.taIments db"tributed oyt'r fiyt' Tears. It is 
hor~ that after fi\"e years tht' Orchard would bt- self-suppOrting. The 
inl'1>lUt' deri\"e,J from the crops would k utili..-<ed for :he dewlopm~nt of 
the fru.t industry. 

Th~ d~tai)s of ~p"nditur? a~ giwn in Appendi.:t'S A. Band C. 

II. C. JA l"' ARA. Y A. 

S./Hn·"tnadt"t, 

Got·n-ftmtRl Gardeu i" JlysOrt. 
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APPENDIX A. 

Estimate of Cost to he met b!l tltt Government 0/ MII.ore. 

NON-RECURRING CHARGES. 

No. Particulars. 

1 Land .. 
2 Buildings-

Farm Manager's Quarters (1) 
Assistant Farm Manager's Quarters (1) 
Quarters for Other Officials •• . . 
Block for Menial Staff 
Cattle Shed 
Potting and Grafting Shed 
Implements and Cart Shed 
Office and Stores 
Laboratory 
Laboratory equipment 

3 Other Items-
1. Fencing 
2. Formation of Drains, Roads, etc. 
3. Storage tanks . 
4. Pumps with pipe oonneotions 
5. Bullocks four pairs 

RECURRJNG ClIA.BGEB. 

AmoUDt 
in 

rupeM. 

RI. 
115.000 

5.000 
3.000 
8.000 
8.000 
1,000 
1,000 
1.000 
8.000 

10.000 
6,000 

6,000 
3.000 
'.000 
e.ooo 
1,000 

Total 85,000 

Amount in rupeM. 

No. Particulars. TotaL 

1st 2nd 3rd 4th 5th 
year. year. year. year. year. 

Ra. Rs. Ra. Re. Re. Ra. 

I Maintenance of Roads .. .. .. 1,000 1.000 2,000 
and Buildings. 

1.000 '.000 2 Electric Power .. 500 750 750 1.000 
3 Unforseen Charges .. 1,000 1,000 1,000 500 500 4,000 

Total .. 1,500 1,750 1,750 2,500 2,500 10.000 

Grand Total .. .. .. .. .. .. 95,000 
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A}>PENDIX R 

Estimate of Cost to be met by the Imperial (Jollncil of Agricultural 
Rellearck. 

RECURRING CHARGES. 

AmoUDt in rupees. 

No. Particulars. TotaI. 
let. 2nd 3rd 4th 5th 

year. yea.r. year. year. year. 

Ba. Rs. Rs. Rs. Rs. Rs. 
I Btalf-

Fa.rm Manager I (100- 1,200 1,320 1,440 1,560 1,680 7,200 
10-150). 

Assistant Farm :Mana. .. .. .. 600 660 1,260 
ger I (50-5-75). 

Foreman .. .. 480 480 900 1,260 1,560 4,680 
(One (One (Two (Three (Four 
Fore· Fore· Fore· Fore· Fore· 
man.) man.) men.) men.) men.) 

Plant Propagator 1 600 660 720 780 840 3,600 
(50-5-75). 

Assistant Entomologist 1,200 1,200 1,200 1,200 1,200 6,000 
1 (100). 

Assistant Myoologist 1 1,200 1,200 1,200 1,200 1,200 6,000 
(100). 

Laboratory Attendanta 480 480 480 480 480 2,400 
2(20.) . 

Aocounts Clerk 1 (35- 420 480 540 600 660 2,700 
5-60). 

Typist and Record· 360 360 360 360 360 1,800 
keeper 1 : 30. 

Store· keeper 1 : 30 .. 360 360 360, 360 360 1,800 
Peons 2 : 12 •• .. 288 288 288 288 288 1,440 

6,588 6,828 7,488 8,688 9,288 38,880 

2 Maintenall_ 

Labour .. .. 3,000 (,000 5,000 6,000 7,000 25,000 
Manure .. .. .. 1,000 3,000 3,000 3,000 10,000 
Plants and Seeds 1,000 2,000 1,000 1,000 1,000 6,000 
Tools and Implements 1,000 1,000 500 500 1,000 4,000 
Contingenoies .. 1,000 1,000 1,000 1,000 1,000 5,000 

To" .. 6,000 9,000 10,500 11,500 13,000 50,000 

Grand Total •• .. .. .. .. .. 88,880 

" 
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APPENDIX C. 

AB~TRACT or EXPENDITUB& 

Amowa'in rut-

ParticuJan. 
In 2nd 3rd 

year. year. 7'*. 

Bs. Ba. Be. 
Government of Mysore-

Total Non-Recurring .. 85,000 .. . . 
Total Becurring .. 1,500 1,750 1,750 

.. .. .. 
Imperial Council of .Agricultural 

Beeearch-

Total Beourring .. 12,588 15,828 17,988 

Grand Total •• .. .. .. 

ToW. 
4th 5th 
yew. 7'*. 

Ba. Be. Be. 

.. .. 86,000 

2,liOO 2,liOO 10,000 

. . .. 95,000 

20,188 22,288 88,880 

.. . . 183,880 

List of Frltit trees introdlu:ed by the Garden& Department ftllC. 1860. 
APPLES. 20. Rokewood. 

1. Rome Beauty . • 2. Cox's Orange Pippin. 

3. Jonathan. 
4. Reinette du Canada. 
5. Cleopatra_ 

6. Allington Pippin. 

7. King David. 

8. Devonshirf! Quarrenden.. 

9. Rihston Pippin. 
10. Worcester Pearmain. 
11. K.entish Fill Basket.. 

12. Glengyle Red. 
13. London Pippin. 
14. Wilson Red June. 

"15. Munro's Favourite. 

16. Emperor Alexander. 

17. Granny Smith. 
18. Delicious. 
19. Albermarale Pippin. 

2L Sturmer Pippin. 
22. Lord Wolu,ley. 

23. Pomme de Neige. 

2-1. lIarjorie Hay. 
25. Stayman Wmesap. 

26. Gravenstein. 
'Zl. Statesman. 
28. Red Statesman. 
29. Williams' Favourite. 
30. Dougherty. 

3L Crofton Pearmain. 
32. Lord Nelson. 

33.Lady~arrington. 

M.. Henry Clay. 
35. Loy. 
36. Irish Peach. 

37. Demoerat.. 
38. Yates. 

39. JdeInu.h Red.· -



40. Black Ben Davies. 

41. General Carrington. 

42. Cole. 

43. Foster. 

44. Commerce. 

45. Elsie Grant. 

46. Senator. 

47. Liveland Raspberry. 

48. Beauty of Bath. 

49. Hoover. 

50. Northern Spy. 

51. Peasgood'8 Nonsuch. 

52. Newton Pippin, 

53. Springdale. 

54. E~OPllM Spitzenberg. 

GRAPES. 

1. Dodrelabi. 

2. Muscat of Alexandria. 

3. Black Hamburg. 

4. Gordo Blanco. 

5. Doradilla. 

6. Muscat Hamburg. 

7. Black Prince. 

CITRUS. 
(a) Orange.-

l. Wu~hington Navel. 

2. Thompson's Improved navel. 
3. Valencia Late. 

4. Joppa. 

5. Navelencia. 

6. St. Michall. 

7. Parametta. 
8. Jaffa. 

9. Queen. 

10. Seville. 

11. Mediterranean Sweet. 
12. Nagapur. 

13. Emperor (Mandarian). 

14. Thorny (Mandarian). 
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(b) Lemon.-
1. Eureka. 
2. Lisbon. 
3. Villa franca. 
4. Sweet Rind. 

(el Grape Fruit.-
1. Marsh Seedless. 
2. Triumph. 
3. Shaddock Blood. 

(d) Limes.--
1. Darjeeling Lime. 
2. Tahitian. 
3. Dominion Spineless. 

STRAWBERRY. 
1. Royal Sovereign. 
2. Melba. 
3. Illawarra. 

APRICOT. 
1. Moor Park. 
2. Blenheim. 
3. Early Moor Park. 

PEACHES. 
1. Early Rivers. 
2. Elberta. 
3. Triumph. 

PLUM. 
1. Diamond .. 
2. Greengage. 
3. Jefferson. 
4. Coe'8 Golden Drop. 
5. Monarch. 
6. Magnum Bonum Yellow. 
7. Rivel's Ear!y Prolific. 
8. Washington. 
9. Burbank. 

10. Kelsey. 
n. Wickson. 

PEARS. 
1. William's bon Chretien. 
2. Jorgonelle. 
3. Keiffer's Hybrid. 
4. Howell. 
5. Wilder. 
6. Packham's Triumph. 
7. Clal'P '" Favourite. 
8. Doyenne du Comice. 

15. Beauty of Glen. Retreat. 
(Mandarian). 

9. Vicar of Winkfield. 
10. Winter Bartlett. 



PAPAYA. 

1. Washington. 
2. Ceylon. 
3. Honey Dew. 
4. Singapore. 
5. Mammoth Java. 

ANONAS. 
1. Anona squam08&. 
2. Anona raticulata. 
3. Anona muricata. 
4. Anona cherimolia. 

PJ.ANTAINS. 
1. RlIsabale. 
2. Chandrabale. 
3. Havubale. 
4. Raja bale. 
5. Yelakkibale. 
6. Puttabale. 
7. Karibale. 
8. Madurangabale. 
9. Kassadia. 

10. Payan. 
11. Savargundi. 
12. l\IRdura Annun. 
13. Sabasrapalli. 
14. Suganda. 
15. Sohnaai. 
16. Pacha Veil an. 
17. Rastali. 
18. Sonari. 
19. Kumbica Annan. 
20. Red. 
21. Rageli. 
22. Mutheli. 
23. Lal-Velchi. 
24. Banke!. 
25. Salet Velehi. 
26. Karanjeli. 
27. Mhosket. 
28. Govajiri. 
29. Kanher. 
30. Ruswell. 
31. Meghone. 
32. Noire. 
33. Gaban. 
34. Blane. 
35. St. Paequp.s. 
36. Malgache. 

PINE APPLE. 

1. Smooth Cayenne. 

2. Mauritius. 

3. Queen. 
4. Kew Giant Pin •• 

5. West Indian. 

6. RipHy QueeD. 
7. Singapore. 

MANGO. 

1. Banganapalli. 

2. Jehangir. 

3. Strawberry. 

4 . .Bhurdaa. 

5. Kakaria. 

6. Gopnlblwg. 

7. Khrishnabhog. 

8. Langra. 

9. Punia. 

10. Kistapal. 

11. Baramashi. 

12. Fagri Round. 

13. Sharbathi Brown. 

14. Sharbathi Black. 

15. Salaida. 

16. Najibadi AmiD-
17. Sundarshaw. 

18. Nureka. 

19. Nayab. 

20. Surkha. 

21. Sunahra. 

22. Khajya. 

23. Bulbaleehasm. 

24. Tamaraneha. 

25. Romani. 

22. Lord Wolseley. 

27. Kaehmahua. 

28. Khapariah. 

29. Katna. 

30. PyU88. 

·31. tAlDgra Hardoi. 

32. Subbunda. 



33. ArbuthnotL 

34. Calamia. 
35. Kala. 
36. Naspati 

37. Madras. 
38. Sunnerbahish. 
39. Mossiroto. 

40. Calaeco. 

41. Tonquie. 
42. Carrier&. 

43. Costa. 
44. Fermandario. 
45. Madam. 
46. Swango Hasipoor LoDgra. 
47. Startskorts, No. L 

48. Ferroghabonne. 
49. F..nmrrha. 

50. Golerb Bhas. 

51. Bombay. 

52. Soeiety, No. L 

53. Soeiety, No. 2. 

M. Borumnrhi. 

55. :F\I~ri. 

56. Batiyal. 

57. nhol"(a Bumbay. 

58: Stalkorta. 

59. Bombay, No. 2. 

60. Tamaneha. 
61. Deeruse. 

62. Kaehee Meelat. 
63. Dilpasand. 

64. Mis. Horwood&. 
65. Dewhallia. 

66. Bealkhns. 

67. Golarb Khas. 

68. Maldah. 

69. Kaeha Meetarh. 

70. Momberra. 

71. Goa. 

72. Khortohab Bema. 

73. Augrahalli 

7-1. Amargola. 

75. Peters. 

76. Nashati. 
77. Bengal, No. L 

78. Bengal, No. 2. 

79. Pyonee. 

80. Superintendent Lahore. 

81. Brumd:, Bron~. 

82. BOOrdea. 
83. Huma Bhuda. 



APPENDIX XLV-A. 

SUPPLEMENTARY k<>'1'E. DATED THE 22m> AUGUST 1934, O!( SUBJECT :\0. 40 : 
APPLICATION FROM THE GOVERNMENT OF 1\1 YSORli. FOR A. GRA.NT OJ' 
Rs. 88,880 SPREAD OVER A PERlOD OF FIVE YEARS FOR £ SCHEME roa 
FRUIT CULTIVATION IN THE Ah-SORE ::;TAT~ 

In continuation of the note, dated the 18th .August 1934, on the above 
subject, (Appendix XLV), a copy of the undermentiollfd correspondence 
'With the Govl'rl1ment of :r.rysore containing further particula1'8 relatiJ;lg 
to the scheme, is circulated for the information of the Advisory 
Board :-

(1) Letter to the Government of 1\1ysore, No. F. 241134IAgri., 
dated the. 8th August 1934. 

(2) Letter from the Government of 1\1ysore, No. D.-1254IA. & E.-90-
32-48, dated the 17th August 1934. 

COpy OF LETTER FROM mE SECRE'l'ART, IMPl!:R.UL COUNCIL OJ' AORICUL­
TURAL RESEARCH, TO THE SECRETARY TO THE GOVERNMENT OP lIlS 
HIGHNESS THE MAHARAJA OF MYSORE, DEVELOPMENT DEPUTMENT, 
No. F. 241134IAGRI., DATED THE 8TH AUGUST 1934. 

SU'BJECT :-Fruit Research Scheme, Myaore. 
I am directed to refer to your letter No. D.-379IAK.-153-33-11, dated 

the 20th July 1934, forwarding a scheme for fruit cultivation in the 
1\1ysore State. 

2. I am to say that the Scheme will first be placed before the Fruit 
Committee of the Iinperial Council of Agricultural Research at the time 
(If the meeting of the Advisory Board of the Council to be held from 3rd 
to Bth September 1934 and thereafter submitted to the Advisory Board 
together with the report of the Committee. In the meantime, I am to 
request that information on the following points may kindly be furnished 
to this Department for the use of the Committee and the Advisory 
Board :-

(i) Whether all the charges shown in Appendix A of the Scheme 
represent new expenditure, which the 1\1ysore Government 
is prepared to undertake, if the scheme is sanctioned ; 

(ii) An estimate of the anticipated receipts during the pendency 
ofilie Scheme may please be furnished ; 

(iii) Whether any part of the 100 acres of land to be rellen"ed for 
the Scheme will be established orchard or whether it will 
all be for newly planted; 

(ill) Wliat qualifications are proposed for the Farm Manager and 
the Assistant Farm Manager ; and 

(II) What officer will be responsible for the technical coilfroTol 
the work and who will carry out the somewhat difficult 
breeding work. referred to in paragraph 4 (page 12 of the 
printed Scheme). 

A very early reply is requested. 
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COpy 0 .. LETTER FROM THE SECRETARY TO THE GOVERNMENT OF llIS HIGH­
NESS THE MAHARAJA 01' MYSORE, TO THE SECRETARY, IMPERIAL COUNCn. 
OF AGRICULTURAL RESEARCH, No. D.-1254JA. & E.-90-32-48, DATED THE 
17TH AUGUST 1934. 

With re~erence to y.our letter No. F. 241134IAgri., dated 8th August 
1934, regardlDg the FruIt Research Scheme in Mysore, I am directed to 
furnish you the following information :-

(i) Appendix A includes two estimates-olle for recurring alld the 
other for non-recurring charges. The whole of the recurring charges 
amounting to Rs. 10,000 is obviously new expenditure. 

The non-recurring charges of Rs. 85,000 include three items, viz., 
Lauu, Buildings ano Miscellaneous. 

Lands required for the orchard are being provided by Govern­
ment, but some portions may have to be acquired. The estimated value 
of all the lands is Rs. 15,000. In regard to buildings, it is proposed to 
use the building now available with necessary alterations and additions 
which i~ eX]le<~1cd to cost Rs. 5,000. These huildings with the land on 
wldch thcy stand aTC conveniently situated for a factol'y, more especialiy 
as it js 80 close to Bangalore and water and power are easily available. 
In fact, a proposal to use the site and the buildings for locating a factory 
was under the consideration of Government but they are making them 
availahle for these: inve<;tigations. Other items ~uch as fcncing, roads, 
tanks, etc., cost Rs. 20,000 and have to be newly provided. 

In these circumstances, practically all the charges shown in Appen­
dix A may be treated as new expenditure to be incurred by the Mysore 
Government. 

(ii) The anticipated receipts during the pendency of the scheme 
would be about Rs. 3,000 a!! shown below :-

Rs. 

First YE'ar Nil. 
Second year . . 500 
Third year .. 500 
Fourth year . . 1,000 
Fifth year .. 1,000 

(iii) No part of the land to be acquired for the scheme is established 
orchard; the area will have to be planted anew. 

(ill) The qualifications for the Farm Manager will be a Degre~ in 
A/!riculture with Horticulture as a special subject, of any recogmsed 
Agricultural CoUegll in India and experience of about five years jn 
Horticultural work and those for the Assistant Farm Manager, a Diploma 
from the II ortil'ultural School attached to the (}overlllllcnt Botanic 
Gardens at Bangalore with experience in Horticultural work for about 
five years. 

Candidates of the specified qualifications are readily available in the 
State. 

(tI) The Officer responsible for the technica~ control of the work 
will be the Superintendent, Government Gardens In Mysore, Bangalore, 
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who is the head of the Horticultural Department. The present incumbent 
of the office holds '& Diploma in Agriculture passing out creditably from 
the Agricultur~l College at Coim~atore. He haa had training in the 
Kew Gardena x:eceivjpg an excellent certificate from the Director of 
that Jnstitution. He is a Fellow of the Linnean Society and the Royal 
Horticultural Society and has visited the Experimental Stations at 
East Malling. Kent and at Long Ashton', Bristol and has practical ex­
perience in Fruit Culture. He has to his credit an approved se"ice of 
21 years in the Mysore Government. 

-The work of breeding will be carried out by the Farm Manager 
under the guidance of the Superintendent. 

I trust that all the information required for a consideration of the 
Icheme has been furnished but I shall be glad to furnish any further 
information that may be required. 
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NOT£, DATm 1"HE 7m AUG'CS'l' 1934, ON SuB.n:cT No. 41: PBoPos.u. ro 
APPOINt' TlIB.EE AsSIST.o."TS ON Rs.. 120-10-150 EACH IN THE PuCB 
or THE PHYSIOLOGICAL BoT.u."I.ST L"NDEB THE ScBEllE or FlUITT 
R£SIaBCH IN BIBAB Alo"D Omss.&.. 

At its meeting held in July 1932, the AdYisory Board ~ommrnded a 
&chrme of fruit research in Bihar and Orissa as revised by the Fruit Sub­
Committee of the Board, at a cost of Rs. 89,990 spread owr a period of 
five yrars. Details of the original scheme and the ~ommrndations of the 
Fruit Sub-Committee thereon which were accepted by the Adyisory Board. 
will be found on pages 389·390 and 420-423 of the printed proceedings 
()f the meetings of the Board. The scheme as revised was sanctioned by 
the Goyerning Body in October 1932. 

2. It will be observed from the report of the Fruit Committee (page 
390 of the printed proceedings) that One of the changes in the staff of the 
scheme effected as a result of its ~ommendation was the creation of a post 
of Botanist in the provincial Service scale (Rs. 200-20-750) in the place 
of a Botanical .A.s.<;istant on Us. 80--5-100 provided for by the Govern­
ment. (.f Bihar and Orissa. The Committee also desired that the Public 
Sen'ice Commission through whom the recruitment to this post would be 
mllde, should hne discretion to offer such suitable salary within the scale as 
they might consider necessary to get a good Plant Physiologist.. 

3. The Government of Bihar and Orissa have now suggested (t'l(U 

their letter N'o. 42!-D.R., dated the 13th June 193·1. copy attachE'd-Enl'lo. 
I) that as the post of Botanist was advertised by the Puhlil' Servic~ 
Commission without success and as the Director of Agriculture. Bihar and 
O .. i~ is ('cTtain that there is no Fruit Physiologist of the J"('quisitE' qu .. li­
fil'ations ayailable in Bihar and Ori~<:a or perhap« anywh.'re in India. tIley 
should be anthorisffi to ~ruit, in the place of the Botanist. three Assistants 
(One Botanical, one Physiological and one Bio-chemical) on the scale of 
Rs. 1~10-150 each. As, however, the post of Botanist (Plant 
Physioll'l!i"t) '~·II.c; ir,cJuded in the scheme spE'l"ifically at tJI~ in~t/lnce of tbe 
Fruit Sub-C~mmittee of the Adyisorv Board. the Vice-Chairman to the 
Council ~nsidl'rs that the proposal Sh~l1ld first bE' e::taminE'd by thE' same 
Cltmmittee. namely, 

(l) The Vice-Chairman. Imperial Council of Agricultural Re­
search, Chairman (tz-UjJitio) ; 

(2) The A~ricultural Expert, Imperial Council o[ Agricultural 
Research; 

(3) The Di~tor of Agriculture, ?Iadras : 
(4) The Director of Agriculture, Bombay ; 
(5) The Di~t.or of Agriculture, Bengal ; 
(6) The Director of Agriculture, rnited Provinres ; 
(7) The Director of Agriculture, Punjab; 

(~) The Dl:wtor of Agriculture, Bihar and Ori'lSo'l ; 
(9) Tl.l' lliJ"('('tor of Agriculture, CE'ntr31 Pro,-inees ; 
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(10) The Director of Agriculture, Assam i 

(11) The Director of Agriculture, Hyderabad i 
(12) The Director of Agriculture, MJ'sore ; 
(13) The Director of Agriculture, Baroda i 
(14) The representative of the North-Welit Frontier Province i 
(15) The Chief Publicity Officer, Indian State Railway. ; 
(16) The Agricultural Officer, Baluchistan; 

The Secretary, Imperial Council of Agricultural Researcb, Secre­
tary (ez..oJ/lcio). 

This Committee will meet on an aIternoon between the 3rd and 8th 
Septen:ber 1 !l34 Bnd its vieWB on the proposal will bE' placed before the 
Advisory Board in due course. 

4. As the Committee may desire to consider other alternativeA to that 
8uggested by the Bihar and Orissa Government the rele\"8nt extract from 
the information supplied to intending candidates by the Public Se"ice 
Commission is attached (Enclosure II). 

ENCLOSURE I. 
COpy 0)' LETTEH I'ROAI THB SKCRETDY '1'0 GOVEaNJaH'l, Buua A)lO' Olllll8A, 

EDUCATION AND DEVELOPKJ:NT DuAR'l'llKNT, No. 424-D.R., DATED TIll: 13TH 
JUNB 1934-

I am directed by the Government of Bihar and OriSll& (Ministry of Educa­
tiou) to If!fcr to YOUi' letter No. F. 59-8\33-Agri., dated the 27th Mlmlh 19J.l, 
conveying tho approval of the Imperial Council of Agriculturd Research to the 
propuseu rt'(')citm ... n~ of a Physiulogical Botanist, through the l'rovlDcial 
Sclcdion HUllr.l, /ll\(l to say that on a rec-onsider.ltion or the ('ase the 10(a1 
Govt'rnment al'e iu('liI1ed to think that no useful pUri)()be would be serv .. d by 
read\-crlisillg tLc po~t. The post has already been advcrtised once by the 
Publie Sc)'\iec C(.mmission without success and the Director of .\grieulture, 
Bihar llud Ol-i_-SII. H'p.rts that to his certain knowlcJ.;e there itt no Fruit 
Physiol,'gi"t oC the requisite qualifications available in Bihar and Oriau or 
perhaps anywhere in India, 

2. The Horticultural O1II.eer who haa recently joined his post alao ",porta 
that the purpose of the scheme would be better served if instead of a ph"no­
logi"al Botanist, thrl't! suitably qualified assistanta are giwn to him Sll propo..ed 
below. The Dil'f'etor of Agriculture, Bihar and Ori88&, lIUppurta this l'rol)()W 
with which the Director of Aarrieulture. United Provinces. alao agrt't'S (~ 
eopies of letters enclosed). 

(1) A Botanist Assistant on Rs. 120-10-150. 
(2) A PhysiolO/rieal Assistant on Rs. 126-10-150. 
(3) A Biochemical Assistant on Rs. 120-10-150. 

~. In the cmumstane.s th., Ioeal Government ftt"Ommend the propo!lal to 
appoint thnoe qualified assistants in place of the Physiological Botanist tor 
al'Ct'ptance. The three assistants will he J?t'T1Jited thJ'O~h the provint'ial 
Relp.ction Roard and e1forls will be made to ftt'nIit seience lTBdua+es with lOme 
poste-radnabt traininl! in botany, physiology and bio-ehf'lllistry. 

A. The proposal dOl'S not invoJn any extra n-peose to the Imperial CoUDCiL 
On the other hand it will mean a aaTin~ which i" estimated by the Dil'l'f'tor of 
A,ncmltnJ"P. at Rs. 5.001\ 
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COpy or LETTEB J'ROH 'l'R& DIBECTOB or AGRICUl/l'uB.E. BUUB AND ORISSA, TO 
THE DIRECTOR 01' AGRICUlIl'URE, UNITED PROVINCES, LUCXNOW, No. 3973, 
DATED PATNA, THE l~H APRIL 1934. 

I have the honour to inVite a reference to the combined Fruit Research 
Scheme sanctioned by the Imperial Council of Agricultural Research for the 
l:nited Provinces and Bihar and Orissa which is to be carried out at the Agri­
cultural Research Institute, Sabour, in this province. In this scheme provision 
was lIIadc for I wu officer~ne Horticulturist and another a Physiological 
Botanist. Both the posts were advertised through the Public Service Commi.&­
sion, India. The Commission have recruited a suitably qualified Horticultural 
officer, . who joined on the Brd instant. 

'1. TWlJuty-ulle appJit'ations were received by the Public Service Commis­
sioll, India, for tht' post of Physiological Botanist and four candidates 
posse.sing' I'h. D. degree of the London University were interviewed. The Com­
luissilill, "f \\'I,'JIII 1\11'. Burt was the co-opted expert member, came to the deci­
siou thut lJu olle of the candidates was qualified for the post allll they have 
thc,l'l'fore be'ch ullltbJ .. tu select a suitable candidate. 

3. The Physiological Botanist was intended for work mainly on the 
periodicity of the fruiting of Mangoes. The Horticultural Officer recruited has 
already done a fair amount of work on this subject and he has represented to 
me if given suitable assistance he will be able to carry on the investigation pro­
perly. I do I!ot liefI'll with him that a Statistical Assi~t>lllt is at all necessary 
tor the work and I am inclined to think that if the following three assistants 
are provided the object for whieh the scheme has been sanctioned will be 
achip.veel. 

(i) A Botanical Assistant on Rs. 120-10-150. 

(ii) A Physiological Assistant on Rs. 120-10-150. 

(iii) A Bio-chemical Assistant on Rs. 120-10-150. 

If a Botanist had been appointed the total cost to the Imperial Council 
'l'l'ould have been about Rs. 30,000 for five years as the Council had agreed lo 
givll n I'lly lIot eX(Jt'ecling Rs. 500 per mensem to' 11 suitably qualified ml,ln 
throughout the period for which the scheme has been sanctioned. If the sug­
gestion now put forward is accepted it will mean a saving of about Rs. 5,000 to 
the Council which sum could be very profitably utilised in carrying the investiga­
tions. The proposal will therefore not cost the Imperial Council anything more 
than wbat has already been sanctioned. 

4. I have the honour to request you to let me know if you can see your way 
to agree with the present proposal of appointing 3 assistants in place of one 
Botuni~t. On 1'(!lIring from you I shall approach the Council through my 
Government for nccessary alterations in the scheme. 

COpy OF LETTER FROM THE DIRECTOR OF AGRICul/l'URE, UNITED PROVINCBS, TO 
THE DIRECTOR OF AGRICULTURE, BIHAR AND ORISSA, PATNA, No. 16850, DATED 
LUCXNOW, THE 2ND MAY 1934. 

I have the honour to acknowledge the receipt of your letter without number 
and date regarding your proposal to appoint B assistants in place of one 
Botanist in the Imperial Council of Agricultural Research's Fruit Research 
Scheme, and to say that I accept them as likely to be more productive of results 
than a single Phy~inlo2ieal Botanist of eo-equal value with- the Horticulturist. 
I do not think that a Statistical OfficeT is a pressing necessity though in course of 
time lit! might he. In the early stages on layout, etc., the Imperial Conneil of 
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lined in the Dote attached appears to be much &00 uteDaive for eVeJl thia ItaL! to 
tackle. 

ENCLOSURE IL 

ABSmAOr 01' '1'lIB INJ'OBKATlON SUl'PLIED TO INTZlfnIll'G caHJ)Jl)ATU 1'0. na 
POS'l' OP A. BoTANIST .(PLANT PHYSIOLOGIST) BANOl'lOUD BY '1'lIB ~ 
COUNCIL 01' AGBJCULTU&AL R.l:SUBCH III OONNEC'l'10J1' WITH '1'lIB BllLU UD 
OmaSA. FaUlT R.I:sEABOR Samna. 

L Candidates should be statutl1ry native; of lodi&. 

2. Persons already in Government service are eligible. 

S. Candidates Dot 8Iready in Government service should preferably be no& 
more than 25 years of age (approximately). 

4. Essential qualifications for the post are :-­

«(I) An M. Se. degree in Botany; 
(b) At least two years' post-graduate training in Plant PhyUology ; 

(0) A knowledge of diseases of tropical and Bub-tropical fruit tree. it a1Jo 
desirable. 

5. Pay of the post will be on the seale of Re. 250--25-750. Initial pay OIl 

this scale will be fixed according to qna1i.1i.cations. (Applicanta to .tate the 
lowest initial pay which they will accept.) "-

6. Rent free residential aeeommodation will not be provided. The holden of 
the post will Dot be eligible to subscribe to any Contributory Provident FuncL 

7. Leave will be admissible in accordance with the rules applicable to per­
manent Government servants in Bihar and OriSSL 

8. The pay of the post will be subject to 5 per cent. emergency cut 80 long 
8. it lasts and the holder of the post will be liable to any reductlon of pay 
applicable from time to time to other classes of Government servanta of aimi1ar 
lltanding. 



APPEXDIX XL nL 

Xon:, [.&Tl:O Tffi:. 3BO ACGt:ST 19M. os Snnrr Xo. 12 : l!El'OBT os THB 
UPllU~"'AL CO~'-SIGN~"TS GP l\lAxooES FItOV IlolfD.\Y T~") GBUT 
B&lTADf Dt'lUNO 1933. 

At its m~ting held in February 1933, tile Ad\"isQry Board considered 
• sch .. rue for the upon of DlangOt'S from Bvrubay to Great Britain for 
e~rinlt'Iltlll purposes. The s.:heme was e;ancti,med by the GOTt'ruing 
Body in April 1933. 

2.. Shipments were accordingly made during the 193:3 s.>ason and the 
following papers in res~t thereof are circulated for the c(lnsideration 
of the Ad\"isory Board :-

-(a) A note nn the t'xpo)rt l.r m;Hl!?· .. ·, h E 'r,p" ill l~I:B and a 
further report by Dr. O. S. Ch~a, IIvrticnlturist to the 
Go\"ernment of Bombay. 

-(b) Report on 193:1 shipru~'nt:; hy l::-:.!'"r.· ~.r;!r~;,··ill;! B,)arJ. 

-(d Letter fmru the ~.:al'[.'ry. lial"'ri:d ("'\llh'il of Agricultural 
Re6t'areh to the Di~tor of Agriculture. Bomba"T, Xo. F. 
59::! 33-.\ .. dated th" l:.'th ~JlIY 1~n.-l. 

-(d) Letter from the- nir"l'~,'r ..r .\!!ri"lIiturt'. B •• mbay. to the See­
retary. Imperial Council of A(l'ri('u1tural R .. search Xo. 493-
A .. R:60iS, of 193!, daW the 27th JUDe 193-1. 

3. In this ~onneetion a refe-ren,'e is ill\'itt'd to the remarb 
made by a Sub-Committe-t' of the Ad\"isory Board on the report of the 
Empire ~Iarke-ting Board on similar cOD."ignm"Ilts of mangoes shippe-j 
during the 193!! season, which was dreu1ateod to t'he Board at its 
m~ting he-IJ in August 1933. Th~ remarks which were apprond by thf' 
Ad\;~ory Board WE're communicated to the Gowrnmt'nt of Bombay and the 
en('ll).St>() I .. ttl'r fr()1D the D~tor of Agriculturt'. Bombay. which hag bt>en 
.~i\"E'<.i through thE' loea} Go\"E'l'DDlent is now ('mulated for the informa· 
tion of the Board. 

4.. It may be noted that pending the conclusion of cold storage expt'ri­
me-nts. the D~tor of Agriculturt', Bombay, has sus~nd~ the shipping 
of erperimt'Dtal t'On~<rJlmt'nts to Great Britain. SiDre with th.. Tt'ry 
limited ('OM &foragE' facilities availablt' betwt'en Bombay and London at 
pres.>nt there is no P1'{lf:pet't of gettin~ pueist> jnfonnation as to the tem­
~rature under which the fruit trnelled. 
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APPENDIX XLVIII. 

NOTE, DA'fLO 'rnE 8m .AUGUST, 1934, ON SUBJECT No. n : AruuNOEMENTI.. 
MADE FOB THB EXAMINATION OJ!' EXPCRIMENTAL FRUIT CONSIGNMENTS 
t"ROM INDIA TO THE UNITED KINGDOM, BY TRl!l eCIENTU'IO AND b"DVS­
TRIAL RESEARCH DEPARTMENT 01' HlS l\luESTr's GOn:RNMENT IN TnB 
UNITED KINGDOM. 

Attention is invited to the attached copy of a letter (Enclosure I) 
from the Deputy Indian Trade CommiRsioner, London, No. T.-81939, 
dated the 15th March 1934 and that of a note recorded by Sir Harry 
Lindsay on the 8th March 1934 (Annexure I) received therewith on 
the subject of experimental consignmP.Ilts of fruit from India to the 
United Kingdom. As )1ropo~ed in paraA'raph 8 (e) of Annexure I, 
the Scientific and Industrial Researt!h Department of His Majesty'. 
Government in the United Kingdom was approached with the result 
stated in. letter, datcd the Hth March 1934, No. D.F.I.119J5!1 from the 
DepartnH'nt of Scientific and Industrial Rel'earch and the IIigh Com­
missioner for India's letter of the 16th 1\Iardl 1934 (En(·loHure Ill. The 
proposals Dllld£' in Annexure II have been accepted all> far lUI experi­
ments a.rranged or authorised by the Imperial Council of Agricultural 
Research are concerned. In caRes where facilitit's are providt'd at the 
direct request of a Provincial Government the High CommisHiont'r for 
India has been requested to pa~s on the charges to the local GOVt'rn­
ment concerned. All tht' local Governments and COnRtitllent States of 
the Council were informed of these arrangements. 

It IS gratifying to note that through the kind co-operation of the 
Department of Scientific and Industrial Research of Ilia Majesty'. 
Government it has been possible to avoid the inconvenience which the 
discontinuance of the !lourcefl hitherto provided by the Empire Market­
ing Board would have caused. 

As facilities for proper technical examination now exist it ill most 
desirable as pointed out by the Indian 'I'rade Commissioner that all ex­
periment.al consignmprits should be properly advilled and arrangement. 
made for inspection. The Ad"isory Board hill' already accepted the 
principle that in order to make the best use, in the interests of the whole 
country, of available facilities for teRting and reporting on the quality 
of Agricultural produce, the Imperial Council of Agt'illu1tural Reseal'cb 
should co-ordinate experimental Rhipments. 

E:NCLOSURE I. 

COpy 0)' A U:l TER FROM THE DEPUTY INDIAN TRADE COlIMll'I~IONY.R, LOllo-OON, 
TO THE SECRETARY, IMPERIAL COUNCIL OJ' AGBICULTUlUL RESEARCH, 
NEW DU,HJ. INDIA, No. T.-81939, DATED TRl!l 15Tn M.lBCR 1934. 

I am desired to enclose herewith, Cor the information of the Imperial Council 
of Agricultural Research, copy of a note recorded by Sir Harry Lindsay on tb. 
8th March 1934, on the subject of experimental consignments of fruit from India 
tl' the United Kingdom. I am to add that copies of this note "ave been lorwar.led 
to the Directors of Agriculture, United Provinces, Burma and Bombay, who have 
been asked to Bend early intimation to this Office of their programmes for experi­
mental fruit consignments during the coming season. The above Directors of 
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,Agriculture have also been asked. to send copies of their programmes to you for 
ipiormation, as we shall be reporting to you the results of any experimental 
eonsignments that may be received. 

ANNEXURE I. 

Thill tile relates to an experiment undertaken by the Director of Agriculture 
of the United Provincea last year for the shipment of five small consignments ot 
mangoes to England. 

~. 1'he United Provinces mango ripens later than the Bombav IUlilWO ulld 
thl'sl~ tOllslgnments \\t'rt' not despatched until JulYlAugnst of last ;·car. Never­
thdess there was some on'rlap with the Bombay mango consignments and more­
o"er the London market had been so ·flooded from Bombay that remunerative 
priCl'S were impossible. In any case, however, the United Provinces mangOl'8 
did not arrive in good condition. The rl'ports from COVEnant Garden and from 
the Dirl'ctor of Agriculture himself (serials 7, 8, 9 lO-A and l~A) are confusing, 
The gl'neral impression obtained from reading these reports is that some of the 
consignments arrivcd under-ripe, some over-ripe and practically nonl' were sale­
able in good condition. 

3. The question is what are we to do next' It seems to me that the chiet 
defect in last year's arrangements, so far as India House is concerned, is that we 
were nnable to arrange for expert examination and report. In the past we have 
receh·etl, c.!I., frolU DI·. Cheema on the Bombay side and from the Director of 
Agriculture in Burma, carefully detailed summaries of the contents and history of 
the various boxes making up the consignments, of mangoes from Bombay and of 
mHIl;: ... ·' lind lIwng('I',tt'ens from Burma. These analyses were sent to us by air­
mail in acivanee. We arranged for the E, M. B. expert to board the ship on 
arrival, take samples and examine the samples at leisure in the E. ~I. B. Store ; 
and as a result of these examinations we were able to send carl'ful technical re­
ports to the authorities concerned in Inuia. 

4. In the present instance the consignments were addressed to Messrs. George 
Monro & Co. of Covent Garden and copies of the covering letters were sent to us 
for information (see serials 4 and 6 and enclosures). No detailed descriptions 
of the consignments were sent to us and as the Dit'ector of Agriculture appeared 
to rely entirely on Messrs, George Monro, we naturally did not interfere. 

S. That procedure, was, I think, a mistake. It is quite impossible for a busy 
Cownt Garden dealer to analyse carefully box by box experimental consignments 
of fresh frnit as they are received. The quantities which he handles are far too 
great, and be can only rely on his SalesmllO to give him a rough idea of each 
consignment as a whole. The result is that the sale accounts despacbed from 
Covent Garden to the Direetor of Agriculture are merely accompanied by ~ rou?h 
indieation of the general condition of the consignment which is usually (ID qUite 
non-technical language) "hard and under-ripe" or .. over ripe and rotten" or 
"in sound condition". 

Cll'lIl'iy it is of the greatest imprtance to get really expert opinion on these 
experilllt'lital eUll~il!I"lment!' of fresh fmits arriving from officiaL! sources in Jndia. 
Nl'jther Deputy Trade Commu.sion('r llor I can furnish the expert knowledge 
required. An agricultural adviser to the High Commi!<Sioner (as originally pro­
posed to the Government of India) would hll"e heen able to do this work better 
than anybody; but unfortunately Lhe proposal for such an appointment had 
10 be turnl'd down from tlnandal eonsiderati?ns. 

fl. Fortunotely nlth(lu!!"h the Empire Marketin~ Board no lonln'r exists, it 
seems that exnert assi~tRnee would be forthl'Oming from the Department of 
~delltitlc ond IlIrluslrinJ Research, if a request to this effect were made by Agri­

"1I1tural De!>artments in India. In this ('onnPt·tion please see the letter flf 22nd 
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December 1933. from Mr. Knox in File No. T.-84481. We do not know whether 
the Department of Bcientille and Indu!.triel RNMlarch would charge feee for 
these services. That would h,,,,c to be asel.'rtained and an attempt ahould also 
be made to find out what DeportmclltM of Agri/lultbre in India are anxious to send 
ezperimental consi~ments of fresh fruit to Loudon for expert examination and 
report during the forthcolJl,mg Reason (llay to July. 1934). 

7. In the linked file, on whirh H. C.'II orde1'8 are alllO Bolieitl.'d, will be found 
a valuable report by Mr. Furlon~, then of the Empire Marketing Board and 
DOW of the Di'partwent of Scientifio and Industrial lUBearoh, on two experi­
mental consignments Clf nlang-oes frol~ Burma. In those two consignments, the 
Director of ARTicultu1'e, Burma, followed the procedure which waa not adopted 
by the Director of Agriculture, United Provinces, and which we may now re­
commend. That is to say the Rangoon Director lent WI in advance full detailed 
descriptions of the casp.s making up each consignment We arranged for the 
expert to visit thl.' ship, takl.' !!8mples and eXIIDIine tbem at hia leisure; he eent 
bis final report to 11S Rnd WP. pn!lSold eopies to the Department of Agriculture in 
Burma. 

fl. If H. C. approvp.s I ,mggc!,It the following action :-
(0) To send a copy of thill note to th., Director of Agriculture in the 

Uniterl ProvinP.f's tl1~ether lI·ith a copy of tbe report of the E. 11. B. 
expert on thr hvo man!!(l eonRilrnments from Burma, 88 a Bpeeimen 
of the kind of repeort which is likely to be of value to Agricultural 
llepnrtment.s ill India. 

(b) '1'0 senrl R eopy o'f this note also to the Departrnents of Agriculture, 
Burma and Bomhay for information, and also to the I. C. A. It.; 
if any of thpsll lIuthoritit's Lavp. llOt yet received a eopy of the report 
'.0 Burma, the, will doubtlcs!l be able to get one OD application to 
the Director of Agriculture, Rangoon. 

(e) We will now approach the Departnlent of Baientifle and Industrial 
Research and find out eIScU, on what tenna they are prepared to 
carry out thelle services. 

(Ill The result of our negotiation!! "ith the D. S. I. R. will then be "' 
ported to the I. C. A. R. and copy to the Directon of .A~iculture 
con.:emel1, Damely, Bombay, the United Province. and Bunna. 

(e) Directo1'S of. Agriculture should be .. ked to give us earl, information 
of their programme for cxI'erimental fruit consignment. during the 
eoming Beason And copy to the I. C. A. R., to whom we may wiah 
to report results. . 

(f) We shollld a]so keep the D. O. C. I. in touch with these development&. 

(Bd.) H. A. F. LIND SA Y. 
TA, BtA MarcA 19.'14. 

ENCLOSURE II. 
Con O. J..ETTJI!R I'ROJI 'l'JIJl HIGH CO¥Jlll1!1JONER roR IlfDU, TIlAD. DuAJrl'o 

KENT, LoNDON, TO THE SECRETARY, IJlPJ:RLlL COUJrCJL O. AORlCUlJl'UB,u, 
RESEARCH, DATED Tn 16TH MAR('H 1934. 

I am direc-ted by the Hi~h Commi'!.crioner for India to forward herewith, for 
the information of the Im,perial Council of Agnl'1lltural ReRt'arch, eopy of a letter 
No. D. F.-I.-191511, datt'd 14th inatant, llbich bas been noecived from the Depart­
ment of Scientific and Industrial ReOOflrcla of His Majesty. Govl.'rnment in the 
United Kingdom. 

2. It will be realised by. the Imperial Conncil of Agricultural Research that 
on the disbandment of tlJt' Empire Marketing Board the arrangements which have 
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hitherto beal JDade an.ilahJe to the High Commissioner for the drawing of 
Samples" aerutiny and re?O~ on the eondi~ of. experimental fruit eonsign­
menta recleived from Pl"OVlllelal Goven1Jlll!l!lts m India have unfortunately lApsed. 
These serviees were formerly rendo!red free of eharge. As you Yill see from the 
enelosed letter, the Department of Seientifie and Industrial Research is willing to 
UDdertake these duties in future on payment of & fee of £5 for eaeh small ex­
perimental eonsignment. This fee Yill ClOver the east of meeting the eonsignment 
on the &hip on arrival; drawing samples if only part of the eonsignment has to 
be examined; examining the eonsignment in the Covent Garden lAboratory; 
and preparing and sn~tting a full report on the eondition, packing, keeping 
qualities, etc. If, as will normally be the ease., the eonsignment will be of in­
terest from the point of vieW' of Empire food supplies for the L"nited Kingdom, 
then half this fee will be mo!t by the Committee of the Privy Council for 
Seientifie anel Industrial R-eseareh and only half will be charged to the Pronncial 
Government eoneemed. 

3. I am desired to enquire whether this proeedure eommends itself to the 
Imperial Council of Agrienltural Research· and, if so, whether the High Com­
missioner may be authorised to SAnction an expenditure not exceeding £5 C.·hieh 
would in nomvJ eireumstanl"eS amount to only .£2..10-0) ou each of such eonsign­
ments on the understanding that thp expenditlIn> would be passM to the Imper:al 
Council of Agrirultnral ReSl'areh for realllX'Jl.tion to the Pro\.meial Government 
eoD«"eml'd.. It will also of eourse be arra.n~ that a spare copy of the expert's 
report will be forwarded to the Imperial Council of Agrieultural Research for 
information in paeh ea.<oe.. 

~T}..'EXL'RE n. 
COpy OJ' L£TJ'ER f'IIOll THE DEPA.RnaNT (oJ' l:kIE!>"TIFIC AKD b1>t:"STRUL RESEARCH, 

16, OLD QcrDT STREET, WESTl(INSTEB, S. W.-l, No. D. F. 1~19[511, DATED 
THE 14TH MARcH 1934. 

I am direded by the Committee of the Privy Council for Seientifie and 
Indm:trial Research to state that thPy UDderstand that the Hi.,ah Commissioner for 
India would be glad to ll':lrTl whether they are in a position to examine and re­
port upon experimentJl.! eonsib"Ilments of mangoes and other £mit arriving in this 
eountry from India and Bunn&. The Co=ittee of Couneil ha~e recently 
augmented the sta1f of their Co"ent Garden Laboratory (ZS, Endell Street, 
w. C.-2) by a full-tim", officer, .Yr. C. R. Furlong, wbo has had considerable 
experipnee of work of this type wbile in the sen-iee of the Empire Marketing 
Board, and they will be glad to undertake such ex:uninations. 

It is the Committee of C()UJleil's practiee to eharge a fee for examining and 
rt'porting upon a eonsignment; the amount of the fee depends on tb time 
~t'11pied by the work. but on the basis of ~«t experienee of consignments of 
man~ it is estimated that £5, exelu;;ivp, of tle east of any special travelling 
whieh may be involved, IIlIIV II<! takl'n as the normal fee for examining and 
rt'po~~ upon a small . expe:imental I.'Onsignment. Where, however, B;D 
examlDahon was of in~l to the Committee of Council thansel~es.. and this 
no doubt. 1I'Ould normallv be the elL""', the amount of the fee would be reduced 
by onp-half. • 

Fhould tLe High Commissioner wish the Committee of C'()l1neil to undertake 
~e ex~ination of a eonsi1!DJI"pnt, it wonld be eonvenient if the fullest possible 
in!orm&:ti0ll regarding it, ineiuding, if possible. parlit'111ars of the ~nt of 
the ~rult before shipment, eourd be smt &." far in advanee of the arnval of the 
eonSl/!Dment as possible to thl' Diredor of Food Investigation at this address. 
The ~r of Food Invec;tigation would theft state whether he was able to 
UDdertake the examinaticm, &lid would, whp~ posslDle. quote a definite fee 
for the work. 
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APPENDL~ XLIX. 

NOTe, D.\UJ"I TH& 22ND AUGUST 1934, ON SUBJIlCT No. 44 : ArPLICAnOM 
FROM TH1!I OoVElL'iM£..'iT 0 .. lIADIUS roa A GRANT or Rs. 74,000 SPItE.t.D 

OVER rIVE TEARS FOa A S('IIElIE AlIo" RESE.UlCR WORK or BA."'ANAS. 

Attention is invited to the attached letter from the Government or 
Madras No. 846-M. S., dated the 28th June 1934 (Annexure I) ronrarding 
a scheme of research work on banan&8 in the Madraa Presidenoy. The acheme 
involves, 80 far as the Council is concerned, recurring expenditure of Ra. 68,000 
and non-recurring expenditure of about Ra. 6,000 or a total of about Ra. 14,000 
spread over five years. 

2. It will be remembered that the Council has alreadYl&Ilotioned a acheme 
for a fruit research station on the plains in the Madraa Pr8idenoy, at a oost 
of Rs. 66,064 spread over five years which includes irtln alw, work on pIau­
tains. The attached correspondence (Annexure n) with the Government 
of Madras will show the connection between the fruit scheme and the propoaed 
research work on bananas. 

3. The Vice-Chairman to the Council considers that the acbeme sbould 
first be examined by the Fruit Sub-Committee of the Advisory Board consist­
ingof:-

The Vice-Chairman, Imperial Council of Agricultural Res8rch­
Chairman ex~tficio. 

- The Agricultural Expert, Imperial Council of Agricultural Research. 

The Director of Agriculture, Madras. 

The Director of Agriculture, Bombay. 

The Director of Agriculture, Bengal. 

The Director of Agriculture, United Provinces. 

The Director of Agricultw:e, Punjab. 

The Director of Agriculture, Bihar and Orissa. 
The Director of Agriculture, Central Provinces. 

The Director of Agriculture, Assam. 

The D~tor of Agriculture, Hyderabad. 

The Director of Agriculture, llysore. 

The Director of Agriculture, Baroda. 

The Agricultural Officer, North-West Frontier Province. 

The Agricultural Officer, Baluchistan. 

The Chief Publicity Officer, Indian State Railways. 
Raj Sahib Malik Charan Das, Secretary, Imperial Council or Agri­

cultural Researcb--&cretary n-otficio. 

This Sub-Committee-Will meet on an afternoon betweell the 3rd and 8th 
Septemeber 1934. and its report will be submitted to the AdvisOry Board In 
due courae. 



440 

ANNEXURE I. 

Cot'Y OF LETTER No. 846·M. S., DATED THE 28TH JUNE 1934, FROM THE SECRE­
TARY TO THE GOVElWMENT OF MADRAS, DEVELOPMENT DEPARTMENT, 
T{I THE SECRETARY, IMPERIAL COUNCIL OJ! AGRlOULTlJ1IAL RESEAlICH. 

SU1IJEOT.-Schemc of research on Banana ••. 
I aru directed to enclose II scheme of research on Bananas proposed by 

the Director of Agriculture, Madras, for consideration of the Council. As 
regalds the pay of the staff, though the average of the different scales for the 
non-gazetted staff has been adopted for purposes of the estimates the actua.l 
pay drawn from time to time by the incumbents will alone be (lebited to the 
grant. . 

2. The Provinoial Research Committee by a majority recommend the 
soheme. 

SCHEME FOR RESEARcH ON THE BANANA. 

I.-b!TRODUCTORY. 

Position of the Banana, the problem and its value. 
That the banana is one of t.he oldest. the most popular and the 

most consumed of fruits in Tndia is too well known to need any elaborate 
explanatio:p.. Besides, it supplies the cheapest and one of the most easily 
digestible form of carbo·hyc1rate~ availahle, Mnd in the nlO8t agreeable 
form one would wish fOl', and with the addition of a small quantity of 
milk it would make a complete and balanced food. Moreovcr, thc culti­
vation of the plant is easy and profitable. A record profit of Rs. 950 
nett per acre was obtained at the Agricultural Research Station, Sama 1-
kata. Iri spite of all the good qualities about the banana aud in spite of 
t.he interest evinced by most p(;ople, it is one of the f.rops that has not 
r!'ceived as much attention as it ought to have in the history of Scientific 
Agriculture in India . 

• The value of the fruit and how far researcll eoulr\ develop the 
national n"'l)nl'[:~" of a' country could ea,qily he ,judged frOID the Cxal111l1e 
of .Jarroa iCil. 'flwugh a small island with an area ()f only 4,207 square 
miles, JI,1I1aiell lull' become an important ~upplier of bananas in the 
world IU"l'kets. AR early AS 1912, the island exported 2!l; mIllions of 
bunches. lJ'lpol'tant disease and eyalone resistant varieties have been 
evoh-cd, side industrieH as ' fig , making for the utilization of llnmarKet-

. able produce ha,'e \J(>en develOped, methoQs of cultiw,tion, ripening, 
, storage, packing for export have been standardized. 

But in India the banana has been long neglected. Though every 
one is acquainted with the crop, no definite and accurate informat·joJl 
as to the nature and quality of the various so-called lac!).! varieties is 
on record. No serious attempts have been made to utilize the fruit 
t~ the fullest extent, either for consumption or for export. There is 
no organized internal trade or foreign export. Faciliti~!s for transport 
Ilre lacking. The question of side industries is untouched. The aren 
under banana and the supply of bananas are llUr.'I~' limited to local 
demand. 



..Analysing the present position of the banana in India, the problema 
of investigation resolve themselves to the following items :-

(1) Survey of plantains in and outside Presidency: To take 
stock of the material available and its geographical distri­
bution. This fundamental knowledge il a necessar, 
preliminary to breeding or trade. While the lurvey il 
~eing made attempts should be made to study cultivation 
practices and local demand for particular varietiel. 

(2) A correct classification and nomenclature of all available 
varieties as also their descriptions 10 &I to avoid confusion 
due to the . innumerable local names, in handling the 
material either for breeding, selection or cultural work. 
This work naturally includes an inve!ttigation of the 
variation in the morphological characters. The importance 
of the work consists in removing the confusion consequent 
on the number of misleading local names for one and the 
same variety. 

(3) Study of the biology of the banana plant in general and the 
anatomy of the fruit in all the varieties with Ipecial refer­
ence to the keeping quality. 

(4) Study of the habitat as also the season affecting quality 
(taste and keeping) and to standardize the best methodl of 
cultivation. The habitat is studied during the lurvey. The 
season affecting the produce can be tried at Coimbatore 
itself by manipulating the time of planting. 

(5) Selection of pure lines. 
(6) Evolving of Jlew and desirable types by hybridization and 

selection for quality, quantity. disease resistimce, leaf 
production, short duration, etc. Hybridization in the 
banana though' not generally known is possible. In 
Trinidad a new type was evolved by hybridization which 
has all the desirable qualities of Grol Michel without ita 
susceptibility to Panama disease-a very lerious devastating 
fungus disease of the West Indies. The difficulty of the 
work consists in. starting with a seedless variety, then 
producing viable seed and finally obtaining a seedless type. 
A wild variety which has normal seeds is made use of al 
one of the . p.!.rents in the beginning. The proce81 is 
extremely laborious and may extend to a period of over 
ten years. 

, Chakkarakeli' and I VirupakBhi' are two famous varieties 
of bananas in South India. The former has poor keeping 
qualities but strong fruit stalk while the latter lias good 
keeping quality but very weak fruit stalk. . By hybridiza­
tion it may be possible to evolve a new variety with the 
good qualities of botli. Such a variety would be almost 
ideal. 

(1) Methods of packing fresh bananas, their products and 
suckers for· short arid long distance markets and trials of 
the different methods. . . . 



(8) Study of the diseases brought about by fungus, affecting the 
ban~na in the field and during storage. 

(9) Conducting of manurial experiments with a view to find out 
the bet;t and the cheapest manure as also to know the effect 
of manuring on the quality of the fruit. 

(10) Rotation experiments to check the value of existing practices 
followed by ryots as opposed to the system of perennial 
cropping. 

Carrying on trials in banana • fig,' jam, preserve making, etc. It 
does not pay to put small bunches in the market. 'rhese side industries 
would serve as a means of disposing of unmarketable produce. The 
economics of these industries have to be worked out, for sooner or later 
the Decessity for such side lines would arise as the main industry deve­
lo{>s. 

The value of the scheme when successfully worked out consists in 
its supply of fundamental knowledge of the banana and ultimately 
adding to the material wealth of the country and in relieving to some 
extent, the great unemployment now existing by way of creating new 
industries, some of which could be worked. with profit as cottage 
industries. 

H.-DURATION OJ' THE SCHEME. 

Considering the vastness of the problem a period of ten years 
cannot be considered too long to achieve useful results. But it may in 
the first instance be granted to run for a period of five years and facilities 
provided to extend it, if necessary. The question cif large scale produc­
tion and the commercial and industrial utilization of banana products 
would arise only after sufficient preliminary work is gone through and 
correct knowledge of available material is gained. ' 

llI.-WORK IN MADRAS. 

The importance of research on banana has been re~ognized by the 
Department of Agriculture, Madras. Experiments were started as early 
as 1912 at the Agricultural Research Station, Samalkot. Varietal trials 
and manurial experiments were conducted. The economics of banana 
planting were worked out. Similar experiments were conducted at 
other Agricultural Research Stations at Anakapalle, Maruter, Palur, 
Aduturai, Kallar, Taliparamba and Central Farm, Coimbatore. Experi­
ments on material for planting, water requirements and season of plant­
ing WE're condueted and the economics of ' fig' making were 'Worked 
out. The figures obtained from Aduturai in this connexion show a net 
profit of morp. than 50 per-.cent. and are encouraging. When the 
qUE'stion of disposlll of surplus stock or unmarketable 1'rod11ce crops 
up the importance of the side line like • fig' making will become 
obvious. 

The various experiments at the different Agricultural Research 
Stlltiollfl could 110t lit> carried on an elaborate scale for want of staff and 
funds. In spite of these handicaps useful results have been obtained. 
It was found that the plants treated with fish ~ano yieliled the largest 
quantity of produce; but plants treated with a!;hes had better keeping 



Clu8~tie!Hmd! ,h"dsweeter taste., Plant. raised from the • eye~buds ' of 
the rhizome were as vigorous and healthy as those raised from normal 
l!Iuckers. Poo:t:, drainage retarded the growth and delayed the harvest. 
The water7supply when reduced from 114-acre inches to 51-acre inches 
the flotvel'in:gwasret&rded but the fruit ripened quicker in storage. Thtt 
older the age of the sucker l>lanted~ the earlier was the time of harvest. 
The results obtained will have to be verified with all the important vari&­
ties of the Presidency. 

In addition to the work of the mofussil stations, two years ago a 
beginning was made at the Agricultural Research Institute, Coimbatore, 
in the direction of Banana Research on a thorough, systematic wa.,. 
One experienced officer of the Research Institute was entrusted with 
the work. A few important places in the Presidency were surveyed 
thoronghly, 600 suckers including seeding bannnns of the Wynaa<l 
forests were gathered; a small experimental area was started and the­
v;arieties pf the Presidency were planted. Character stud., of the 37 
mOl'phologiclI1 vari~tic.'l covering the lHH:&l.led 400 local varieties 80 far 
obtained has been in progress. These varieties have been tentativel,y 
~lassified into 10 groups of 37 varieties with ten sub-varieties or types. 
The work is incomplete and its usefulness limited inasmuch as it has. 
}jeen carried on a provincial basis and the sooner it is co-ordinated 
4nd incorporated with the ~aterial of the rest of India the better. 

Again, due to limited staff and funds the work could not b" ex· 
panded. Yet, Since starting _ work at Coimbatore there have been 
various enquiries on banana from different parts of India. The new ... 
papers say. that recently the traders of Trichinopoly have been consider. 
ing the possibilities of reviving export trade in banana with Northem 
India and are going to depute two men to study the market there. 

Thus the time is opportune to push on the research on the linea 
chalked out and expand the work already started. 

IV.-LoCATION. 

Madras of all the Provinces in India, claims the largest acreage 
of 144,000 acres and has a variety of suitable soils. Also, the worll 
done so far has revealed a wide range of rich material that can be made 
use of for various experiments. Considerable amount of preliIniDar1 
work has been gone through. Experienced staff working under expert 
direction is available. Thus, Madras is better fitted to undertake the 
research on banana than any other province in India. 

In the Madras Presidency, Coimbatore is the ideal place for locating 
the centre of research for the folloWing reasons _ 

(1) Coimbatore is a banana-growing' area. 
(2) Climate is equitable, frost and cyclones ·injurioWl to banana 

are absent. 
(3) Suitable wet and garden lands at the Central Farm, Coimba­

tore, would be available. 
(4) There is alread., a banana experimental area at Coimbatore 

where almost all the varieties of the Presidency are being-­
Iluccessfully grown. 



(5) No time need be wasted in starting the work or arranging 
the preliminarie~, 

(6) The' Nilgiri Hilla up to 7,000 feet above the sea level and 
the Malabar plains with high rainfall (80-120 inches) per 
annum where special varieties could be tried are in easy 
reach of one or two hours of journey by rail. The porno­
logical stations at Kallar and Burliar and Coonoor in the 
Nilgiris and the Agricultural Research Station, Pattambi, 
would come in handy for trying special varieties as neces­
sity arises. 

(7) Money could be saved on the purchase of books of reference 
and laboratory equipment and buildings, etc. 

Contribution by the Department of Agriculture, Madras. 
Lease of land. 

Two acres of land at Central Farm .. 
One acrc at each of the following mofussil 

stations, AnakapaIle, Samalkot, Maruteru, 
Palur, Aduturai and i acre at Taliparamba 
and Kallar 

Cost of cultivation of (1) Central Farm 
MofuSIIil stations 

Books of reference 
Laboratory 
Equipment 
One Assistant and Sub·Asliistant at Rs. 120 and 

Rs.75 
Artist 

Total 

Rs. 
500 

1,500 

1.500 
4,500 

260 
2,000 
3,000 

11,700 

3,240 

28,200 

The value of the contribution of the Government of Madras is esti­
mated roughly at Rs. 28,200. 

1. Banana Spedaliat 

I. One aooiatant 

I. One aooiatant 

,. One 6eldman 

II. Oneclerk 

Staff and cost of tAe seAem,. 
Scale of pay. Allotment of work. 

Ra. 

.. 200-30:2-!6().....40/2-600 Ban .... a lurvooy. claooilioa. 
-60.'2-700 (will be started _ tion, marketing, anpenieioa. 
on Ra. 260). direction, etc. 

. • 10:)-15;2-150 Breeding work. 

7~7l/2-105 Pnoparation of banana pro-
ducta. 

3().....3f2-'8 • • To work under the aooia~ta. 

•• Offirework. 

tI. One laboratory attender •• 19-2;'2--33 • • Laboratory work. 

.. om"" . ,. Two peon. .. 12-17 .. 
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The total expenditure for the working of t\\e scheme for five yearl 
excluding the contributions of the Madralt Agricultural department is 
Rs. 73,955 or in';round figures Ra. 74,000. In calculating the cost of staff, 
an estimate based on the average pay of each non-gazetted post instead 
of pay drawn frQm year to year during the period of five years has been 
D!ade. Hence the cost appears to be higher than what it actually would 
be. 

The statements of recurring and non-recul'ring expenditure for the 
tive years are appended. 

Area covered, by til.. Bcheme and financ •. 
The banana is an important fruit not in one particular province a8 

some crops are, but throughout India. Though by virtue of special 
advantages mentioned already, Madras has initiated the research on 
banana; when sufficient work· has been done and experience gained it 
could be made available to other provinces, and the cultivation extended 
there in suitable places. Therefore it is but proper that the Imperial 
Council of Agricultural Research finance the . scheme and help in n­
panding the work already in progress. 

The importance of researcn on fruits has been recognized by the 
Royal Commission on Agriculture in India. Considering. the various 
aspects, banana is the most consumed and the most profitable fruit to 
grow and any,-I"esearch done on it would benefit the whole of India. 

Statement of recurring expenditure. 
Particulars. Average I n m IV V Total 

pay. year. year. year. year. year. 
Re. Re. Re. Re. Re. Re. Re. 

Banana Specialist· Re. 200-
30/2-260-40/2-600-50/2 
-700 3,120 3,120 3,600 8,600 4,080 17,1520 

Leave con~bution at 121 per 
390 390 cent. 4150 4150 1510 2,190 

Total Provincial Service (a) 8,510 8,510 4,050 4,050 4,590 19,710 
One assistant at Re, 10~15/2 

-150 134 1,608 1,608 1,608 1,608 1,608 8,040 

On. &88istant on Re. 7fj-71/2 
-105 932/3 1,124 1,124 1,124 1,124 1,124. 11,620 

One fieldman on Re. 30-3/2 
-48 ~O 215 485 485 485 485 485 2,4211 

One clerk on Re, 30-3/2-45 
-2/2-55 42 1/12 505 505 5015 5015 6015 2,525 

One laboratory attendant on 
Re.I9--2/2-33 .. 267/9 321 321 321 321 321 1,6011 

Tota~ Pay of subordinate service 4,043 4,043 4,043 4,043 4,043 20,215 
Leave contribution at 121 per 505 505 505 505 605 2,1125 

cent. 
Total, Pay (6) 4,548 4,548 4,548 4,548 4,548 22,740 

Two peons on Re.12 to 17 14·7 352 352 352 352 352 1,760 
Leave contribution and pension 

at 1/12 29 29 29 29 29 145 
Total (e) 881 881 881 881 881 1,9OIi 

Total (a), (6) and (e) 8,439 3,439 8,979 8,979 9,51. 44,351 
• The specialist will be started at Re. 260 from the first year itself. 
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Statement 0/ recurring expenditure-~ntd. 

Partioulan. I II III IV V Total. 
year. year. year. 

R •• 

year. year. 

Re. Re. Re. Re. Re. 

Travelling allowance 1.000 1.000 1.000 750 750 4.500 

L6boratory oharge. inoluding 008t of 
IOIJlng bags for oros.ing work. eto. 250 250 250 250 250 1.250 

Purcbase of books and periodioale 60 60 50 50 110 250 

Service postage and telegrams 150 150 150 150 150 760 

Tour oharge. including freight on Gov-
ernment articl .... ooolies. labour. por-
terage .. 300 300 250 200 200 1,250 

Seetl. and plants (suckers) 70 70 70 70 70 360 

Manures and ohemicale 330 330 330 330 330 1,650 

Repairs and upkeep 100 100 100 100 400 

Cultivation npensea inoluding coolie. 
labour. wag ... of maiatri. watohman 1.600 1.600 1.600 1.600 1.600 8.000 

Photo plates. ohemicala. printing paper. 
artist', materiala. eto. .• •• 100 100 100 100 100 600 

For oonduoting nperiments in traD8port-
ing bananas to distant place. • • 200 200 200 200 200 1.000 

Misoollan80u8 ohargea 250 250 250 250 250 1.250 

Leaee of land. 10 aoree at Rs. 600 500 600 600 600 20500 

60 per aore . • Total Reourriog •• 13.239 13.339 13.829 13.629 14.069 68.005 

Non-recurring. 

Partloulars. First year. 

Re. 

Buildinga-

(I) Store shed and drying enolosure 750 

Deadstock-

(2) Racks (10) ;.!,;) 

(3) Refrigerator(l) 1,.(10 

(4) Furniture .uch as table •• chairs. type-writer table. eto. 200 

(5) Purchase of implements •• 100 

(6) Drying ovon. slioing maohine. grinder. jam making applianoea 2.600 

(7) Botti .... jars. ohemioals •• 650 

Total. Non-recurring npenditure 

Total. Recurring npenditure 

Grand Total 

6,950 

Re. 

5.950 

68.005 

73.955 
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ANNEXURE n. 
Copy OF LETl'ERNo. F. 242/1934/AGBI., DA.TED THE 'lTH AUGUST 1934. JBOII 

THE SECRETARY, IMPERIAL COUNCIL 011' AGBICULTURAL RESBARCH. TO 

THE SECRETARY TO THE GoVEIDt"MENT 011' MADBA.S, DBVELOPMENT 
DEPARTMENT. . 

Sckme of research on Bananas. 

With reference to your letter No. 846-1.1. S., dated. the 28th .Tune 1934. 
forwarding a scheme of research on bananas in the Madras Presidency, I am 
directed to invite your attention to the Madras Government'. letter No. 3273-
lII/30-1, dated the 5th November 1930, forwarding proposals for the estab­
lishment of two fruit research stations--one on the plains and the other on the 
Nilgiris. The fruit research station on the plains included, inter alia, research 
work on Plantain, such as identification and classification of local varieties; 
selection of planting material; problems of tillage, irrigation and manurial 
treatment with reference to yield and quality of fruit. This scheme of fruit 
research (on the plains) was sanctioned by the Imperial Council of Agricultu­
ral Research at a cost not exceeding Rs. 66,064 spread over a period of 6 years, 
vide this Department letter No. 491/Agri., dated the 24th February 1933, and 
work on it has been started by the Government of Madras recently. 

2. I am to request, therefore, that before the scheme of research on 
Bananas now forwarded with your letter dated the 28th June 1934, referred 
to[above, is placed before the Advisory Board of the Imperial Council of 
Agricultural Research, this Department may kindly be informed in detail 
of the connection between this and the previous scheme. 

3. I am also to request that, as the dates olthe next meeting of the Advi­
sory Board are 3rd to 8th September 1934, this letter may kindly be treated. 
as very urgent and that the information asked for in the preceding paragraph 
may be furnished in time to enable the present scheme being c:irc:ulated. to the 
members of the Board before the meeting. 

== 
COpy OF LETTER No. 3545"111/3472, DA.TED THE 16TH AUGUST 1934, J'BOII TIIB 

SECRETARY TO GOVERNMENT, DEVELOPMENT DEPARTMENT, MADBA.S. 
TO THE SECRETARY, lMPEBIAL CoUNCIL OJ' AGRICULTUBAL RESEABOH, 
SIMLA. 

Srlumts olreseMcA on Bananas. 

With reference to your letter No. F. 242/34/Agri., dated. the 7th August 
1934, I am directed to explain the relation of the above mentioned scheme to 
the Plains Fruit e<:heme .~orwarded in 1930, anci recently sanc:tioned by the 
Council:- . 

(a) The type of land n~ed for mango and citrus on the one hand and 
for plantain· on the other is different. The former requires 
more or lesa dry land while the latter requires more or 1888 wet 
land. It is hardly possible to select one small farm whic:h ' 
c:ontains land of both types. The land that baa been selected. 



for a fruit f'arm. ; in Cuddap~ is quite 8uitable for mango and 
oitru8. Work on plantain is, however, possible on the f'arm 
only with diffioulty and to a limited extent and oan.be tr.eat'ed 
only a8 a side line ot purely looal value. 

(b) Sinoe the submission ot the Fruit Soheme1in 11930, the need tor 
stimulating the plantain orop as a rotation orop on wet land has 
become urgent owing to the tall in the value ot paddy. Work 
on plantain has, therefore, been begun on a fairly intensive 
soale at Coimbatore in the last 3 years and it has outgrown the 
narrow limits within whioh alone work ~on plantain is possible 
on the sanotioned fruit farm. ' 

(c) Plantain now requires a farm to itself where the whole attention of 
the staff oan be devoted to that orop alone. Under the present 
soheme, work on all aspects of the orop (inoluding systematio 
olassifioation of all Indian material, oytologioal study and 
hybridisation) is proposed to be done on a scale whioh will 
benefit not only this Provinoe but other plantain growing Pro­
vinoes too. No other Provinoe in India has got the rioh 
material available in Madras for oomprehensive work on plan­
tain. This has been reoognised by the Imperial College at 
Trinidad whioh recently obtained tor study at the College 
suokers of many varieties of plantain from Madras. 

2. I am to add that work on the Fruit station has not yet started owing 
. to the delay in the acquisition ot land. 
L192lCAR 
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APPENDIX L. 

NOTlII, DATED tuB 5TH JULY 1934, ON BUBJE<lT No. 45. PBOGB.Uf)(JD or wou 
ON THE BOMBAY COLD SToRAGE RES&ABCB Seman: I'OB TBJD YEABS 1934, 
1935 AND 1936. 

At its meeting held in July 1932. the Advisory Board recommended the 
Bombay Cold Storage Research Scheme at a cost not exceeding Re. 90,154 
spread over a period of three years (pH/!es 43, 38~O] and 433-435 of the 
Printed Proceedings of that meeting). This recommendation of the Board 
was accepted by the Governing Body at its meeting beld in October 1932. 

Attention is now invited to the at,taehed !totter (Enclosure) from the Direct­
or of Agriculture, Bombay, No. 833. dated the 13th April 1934, forwarding 
a programme of worl, to be done on the "bo"e td.eme during the years 1934, 
1935 and 1936. The programme is for t.lle consideration of the Advisor,\" Board. 

ENCLOSURE. 
((}oPT OJ' A LB'l"l'BB J'BOIII TB:B DmBaroB OJ' AGBICULTUB" BoD.n PsBSID.lfoY , Poo ... 

TO TB:B SBCRETARY, ht:PBBIAL CoUNCIL 01' AGBW11LTUBAL RuJU.BOB, No. 833 01' 
1934 DATBD TB:B 13TH APBIL 1934. 

SUBJBar.-Oold Storage RuearcA 8~. 

Programme of work during the mango 1e&80Dl of 1934, 1935 aDd 1938. 

I haVe the honour to forward herewith, ill duplicate, the programme 01 the Cold 
Storage Research Scheme for the ye&rl 193', 1935 and 1936, and have the honour to r. 
quest that it may be discussed and Buggestioll.8 made thereon at the Dext meeting of the 
Advisory Board. 

CoLD STORAG. RZSBABCB ScBO •• 

Programme 0/ RuearcA Wor. during eM Mango 8_ 0/1934. 
During the Beason of 1934, the first year of these investigatioDl, attention will be 

ooncentrated on finding out the optimum temperaturee required in the 0001 ohambeN fOl 
the longest " Commercial Storage Life " of certaiu known varieties of mangoes, received 
from the various Provinces. 

The Cold Storage chambers will be ready for experimental work by the 15th April 
1934 and the work will be commenced from that date. (This Station will be called •• The 
Cold Storage Research Station, Kirkee. Poona. ") 

The investigations will be confined to tlie following varieties to be received from tU 
di1ferent provinces as noted against them :-

1. Alphonso Bombay. 

2. SUWarnarekha} 

3. Peter ,. 
5. 

6. 

} United Provinces. 

Bihar and on-. 
• These varieties are selected because they are popularly kllOWll to ~ the longed 
.torage life in the particular localities, and are prhape the bed kDOWD v~ from tU 
Dommercial point of view. 



Main 8:rl'wimm':-
To Jind ou' IJ\e optimum temperaruru in 1M O~l Ohamber lor _ring IJ\e iortgell 

II Oommercial Storage li/e .. of lruit picked a' different 8tagu of maturity. 

(NoTB.-ThiB is Experiment No.1 of the Original Scheme.) 

Statemenu to be 'worked ou'.:-

1. The relatima of tempera'ure eo maturity anti- 8tora.ge lile o/Irui,. 
2. The effect o/temperature on the development 0/ blU8h on the lruit. 
3. 'J'he relation of temperature eo anyinjurrJ or breakdown o/Iruit during at!Jrage, 

including identifica'ion o/any organisms that may develop. 
4. The relation 01 temperature eo chemical change8 in the Alphon8o lruit only durin~ 

,torage. 
S. The relation 01 temperature eo the rate 0/ re8pwalion 0/ the Alphonso fruit only during 

morage. 
Deiaila 0/ oblJen:ali0n8.-To find out the optimum temperature for the longest storage 

life of the fruit, the cold chambers will be regulated to a series of different graded tempe­
ratures varying from 30°F to 67° F, each chamber being controlled to only one temperature. 
The following temperatures will be used :-

30°F 
35°F 
40°F 
45°F 
52°F 
60°F 
67°F 

An 8th set will be kept at ordinary room temperature. About 400 fruits-IOO fruits of 
each stage of maturity (A. B. C. and D) of each variety will be stored in separate trays in. 
each chamber. The fruits will be first examined after three weeks from storing and thence­
forth they will be examined once a week, for purposes of working out the percentage of 
loss of weight and spoilage. Each time every tray will be examined and the description. 
of the fruit will be recorded. The maximum percenbge of spoilage permissible will not 
exceed 15%. The temperature under which the lea.st percentage of spoilage occurs after­
the longest period of storage will be the optimum temperature for that variety. 

Daily observations will be recorded regarding spoilage due to pitting, rotting, mold- . 
growth, or other faotors. Weekly observations will also be recorded on the development 
of blush, stage of ripening, etc. These observations will be recorded as shown in the attaohed 
table. 

. The amount of CO. in the atmosphere of each chamber will also be determined from 
tllne to time during the course of these investigations, and an attempt will be made to· 
oontrol the percentage of CO. by admitting fresh air from outside, as may be found neCeB­
lary. 

Daily observations will also be recorded on the humidity in the different chambers 
which factor also will be suitably oontrolled. The Engineer's Log will be properly main· 
tained. . 

.,a-
In oase sufficient number of fruit is not a,vailable, the available number will be adjusted' 

for each tray in this experiment. 

. Ooofirmatory e:rperiment.-After the optimum temperatu~ for the longest. storage­
life of the fruits is determined by the main experiment, as detailed above, a cO~lgnment 
III fruits will be stored for confirmation of reswts obtained at each of the follOWIng tem­
peratures :-

1. Optimum temperature ...•..•..• control. 
2. 5 degrees above the optimum temperature. 
3. 5 degrees below the optimum temperature. 



~l 

In thia cue obeervatiou will he reoordecI only with regUd to the at-- Iif. 01 \be 6uita. --ev 

l'robalJk elate 0/ GfTitIaZ 0/ frui,. :-
Madras Presidenoy 

Bombay Presidenoy 

United Provinoee and Bihar 

16th AprU 193'-

25th May 193'­

btJwy 193'-

Qvanluiu o//rui' u.ac may b4 _ilabk.-Basing our oalowatioDi regarding the number 
-of fruits which may be available for experimental purpoee on the available grant and the 
c::st of fruit, transport oharges. eto., it is found that the following quantitiel of fruit will 
be available from different BOuroeII : 

No. of Money 
Name of Provinoe. Variety. fruit allotted. Remarb. 

expected. 

Re. 

Madras Presidency .. Suwamarekha 11,600 1,200 A.pproximately 900 
and Peter. each of A.. B. uad 

C.ltap. 

United Provinoel .. I and II variety .. 2,400 600 400 each of A.. B. 
and C. ltap. 

ihar .. .. .. The oaae wiU be decided later on. 

mbay Preaidency .. J.lphonso .. 
1i,600 I 1,180 11.400 each of A.. 

B. aDd C .• tap. 

NOTB.-In the oaae of Madraa, United Provinoea and Bihar it ia not D-.ry to aend 
-fruit of D. stage 88 the fruit at this stage will be aorted out from B. uad C. ltapa. Belidee 
probably fruit of D. stage might rot during traneit 88 the diatanoe to be oovered ia nryloog. 

Programma 8Ubjet:l1o aleraIioM.-It may be made clear at thllatage that the above 
-.programme is tentative and is "subject to a1teratioDl neoesaitated by any wo_n diJJi· 
oulties. 

This programnie of work has been drafted in oonsultation with Dr. D. V. Karmarkar, 
-the Senior Research Assistant, and Mr. C. L. Barye, the Senior Mechanic. -

Any important change in the programme will be duly oommunicated to the anthon. 
.ties oonoerned. 

Programme of Research work during the Orange Seuon of 193'-

Effort will be made to work out the •• Commeroial Storage Life" of Nagpur and Poonl 
:Orangea (Santras). This experiment is designed on aimiIar linea as in the cue of the main 
-Mango Experiment with the exception that only two diff~nt stages of maturity-green 
-and yellow-will be taken into oonsideration. H time permits, the ohemical ohangel wiD 
be worked out, 

These experiments will be repeated in the year 1935 and 1938 if found -.rJ' OD 

·.onaideration of the results obtained in 193'-



Variety .•••••••••••.•••••.•.• 

Grade .•.•••.••••.•.•••.•• Chamber No •••••••••• Temperature Regulated at ••••••.•• 

General Condition No. of 
Date of No. of day I appearance Colour of Injury if Probabl .. of fruit good No. of Percentage 

hapeotloD. of Storage. &. oondition the fruit. any. oauBe of after it fruits. waste of waste Rem&rka. 
of fruit. injury. is cut. fruits. fruit. 

.-

.. 
~ 

I 

------------
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CoLD fho .... o. R--.uca SaBalL 

Progrma_ 0/ &.-cA Wori/or 1M JltMgO B"'" 0/1131. 
During this BNIIOn the following two experiment., problema U ancl m 01 Ule original 

eoheme will be conducted :--

I. WAiel ~ pu jrwil pS'III'"", 1M '-fM' •• C~ BIonJp Lif • .. , 

2. WhiM locGlitiu produce jrwit pour.Millf 1M longue .. C~ BIonJp Lif • .. , 

AB regards experiment No. I, it it propoeed to CMrY out .tudiee oa a number 01 cllif .. 
rent varieties drawn from varioue Provinces. Two varitiee from the lIadru .Preeidency 
are to be used for the work of 1934, and hence two fresh varietiee from the l&IIle Province 
will be dealt with during the 1935 aeasoD. thue lnClMlling the total number 01 varietiee 
under trial. The case of dealing with more varieties from the United Provinoet and Bihv 
will also be considered in the like manner. 

AB reganls the Bombay Presidency, the varietiee nndeP coll8ideratioll will be chiefly 
Pam, Malgese. Cowasjee Patel. Shendrya, Bhoplya, and other good -rung Tarietiee. 

AB reganls Experiment iI, the investigatione will be conductecl on AlphODlO only 
for 1935. The fruit will be obtained from I18verallocalitiea, known for AlphoDlll\, including 
Ratnagiri, Thana, Poona, Dharwar, and Surat. Thie investigation it expected to throw 
light upon the influence of the environments of production on the commercial .torage life 
of the Mango. It it proposed. if possible, to CMrY out in~tigatioDi on the chemical 
CIOmposition of the fruit belonging to difiarent looaliti-. &Dd to find out whether the 
chemical composition bears any relation to the 8torage life 01 the fruit. The main chemical 
determinations will be thOll8 of moitture acidity, 8ugan and total nitrogon u in 111M 
aeason. 

AB regards the quantity of fruit required f~ th_ experiment., a statement will be 
prepared in the light of the experience gained in 1934. and eubmitted to the authoriti ... 
In case it it found essential to ask for more grants in order to obtain larger quantity 01 
fruit for experimental purpoees. a case will be duly eubmitted to the authoritiee for eon· 
Bideration. 

CoLD Sro .... o. RBSUBCII ScHUL 

Progra_ 0/ RueareA Wori tlwillf 1M JlGIIfO B_ 0/1936. 

The experiments propoaed for the 1936 -.on relate to the problema Noe. IV and V 
of the Original Scheme. 

PBoBLBII IV.-To toMI ~ i& U&e .. ComfM.rCilll Blaroge LiJ. !" 0/ jrwiJ aJlecU4 bj 
t.:I:JlOIII"fl 10 tliJlt!l'mI tJImo.9pMric 1emperrJIvru' 

PBoBLBII V.r-To toAal uIe7Il i& 1M .. COfMII6Cial Blaroge Li/t. .. oJ 1M /rwil aJ!ede/J 
bglM _ 0/ tliJ!t!I'mI tDr'Gppt!T' and padi,., ~ , 

AB regards problem IV. the investigatioDl will be conducted to ucertain the effect 
upon the subaequent commercial 8torage life of a variety. of mango eepecially Alphonso 
and other finally selected varietiee from :Madras, United Provincee and Bihv of with· 
drawing the fruit from the cool chambers, after 8torage for a certain number of days and 
8IpOIling it to the atmospheric temperatures for varying perioda of time. 

The optimum temperature for the variety will be maintaiDed in the chamber&. Ex· 
periments will be conducted with eIpo8ureB to the outside varying temperaturee that 
is, from the ueual temperatures of cold conntriee like England to the temperatures 
8Iperienced in hot countriee like India. The frui' will be put back into the cold Itore and 
the storage life will be found and compared with the lots which haft not been thue expoeed. 
The idea it to find ou' the period. of exposure which can safely be given to fruit upt iD 
oold store without any fear of damage. 

Regarding problem V experiments will be developed to 1t1ldy the effect of different 
wrappen and packing materials with a view to find out the molt suitable material for th.­
purposes. ObsenatiODl will be recorded on the aelected nrietieI of all Prorinces. The 



Optimum temperature for the variety ohosen .. determined in the previous ezperimente 
(1934) will be maintained in the chambers. 

During the season of 1936, the experiment on the in1luence of looality (pro blew 1II 
1935) will be repeated in the case of only the best variety from Madras, United Provinces 
and other Provinces. 

TA. final eut. on _mereial 8eaU. 

The optimum temperature will be maintained in all the chambers. The best vanety 
from the most suitable locality packed in desirable wrappers will be stered. As much frui$ 
as is available will be kept and the storage life worked out. This is meant te confirm the 
results obtained from the experiment. carried out for the period of three years. 

The quantity of fruit required from each Province will be asoertained in the light of 
experience gained in 1934 and 1935 seasons. H extra expenses are found necessary to 
get the necessary quantity of fruit, an estimate will be submitted to the authorities for 
their consideration in 19~5., 

Che1T,lif;al AI etk0d8 to be 'U8ed lor tlle analytical work. 

" L08II in weighl o/Ille fruit during Cold Slorage.--:"Fruit placed in two or t,hree trays is 
to be weighed before putting inte the store and later weighed at intervals of Qne week during 
the storage period. The weights are to be noted down and the 1088 in weight calculated. 
The results will be expressed as 80 many grammes loSB of weight per thousand grammes of 
tl'\lit. 

Determinati<m 0/ moi8ture, acid, 8'UfJar8 and total nitrogen. 

Bampling.-To get the representative sample of the fruit it is 'necessary te use a f~ly 
large number, '.e .. at least from 15 to 25 fruits. Only the pulp is to be taken for analysis, 
the peelings and the stene being rejected. The pulp for sampling will be taken from the 
middle portion of the fruit. The pulp so obtained will be collect<ld tegether and mixed 
thoroughly. This will yield a representativ~ sample of the fruit. 

Moiature.-About 20 grammes of the sample will be weighed out accurately into 
a small flat bottomed China dish and kept in an electrically heated steam oven for about 
four days until it reaches eonstant weight. The pe1'osntage of moisture will then be cal­
oulated on the basis of fresh weight. 

Acidity.-It is neoessary to preserve the samples 'for the determination of acidity 
&8 it is not possible te carry out the determination immediately. The most suitable and 
reliable method for this purpose is to preserve thil sample of the pulp in alcohol (95%). 
About 20 grammes of the sample will be weighed out in a Kelly bottle (400 cc. capacity). 
100 0.0. of hot neutral aloohol added, the contents of the bottl& brought te boiling in a 
water bath, the bottle taken out and closed immediately with a waxed cork. The deter­
minations are to be carried out when convenient. The contents of the bottle are to be 
taken out in a beaker and the bottle wlI.8hed out with alcohol (95%). the washings being 
added to the contents of the beaker. The contents of the beaker are te be strained or 
decanted. The solid part is to be put in the Soxhlet and further extracted with alcohol 
and both the extracts oombined. After removal of the alcohol by distillation under re­
duced pr688ure and taking up with water, the acidity is te be estimated on aliquots of the 

extracts by titration with l! N .. OH using Phenolpthalein &8 indicator. The percentage 
10 

of acidity will be expressed as usual in terms of Malio acid. 

8ugarl/.-As in the oase of acidity, the sample is to be preserved in alcohol about 50 
~ammes of the material weighed accurately being used. A little Calcium Carbonate 
18 te be added to neutralise any acids that may be present and thus check any inversion 
taking place • 

. At t~e ~ime of determination, the pulp will be thoroughly extracted by using a Soxhlet. 
As III aOldity determination the eXCe88 of alcohol will be removed from the extract by 
distillation under reduced pre88ure on water bath. The oonceutrated extract will be taken 
out ~m the distilling flask. The extract is te be clarified by using dialysed Iron and 
Potassium Sulphate (method found useful in the Agrioultural College, Poona) aliquots 
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will be taken lor cleterminati~n 01 the red.naing 1lUgan. Lane and Eyon'. Methylene Blue 
method will be followed (Joum. of the Sooe. of Chem.lndua. Vol 42 page 32, 1923). For 
hydrolysiBlO% Citrio acid will be employed and the inverlllUg&r cletennined by the above 
method. 

Total N iIrogen.-About 20 grammes of the umple iI to be weighed out accurately 
and placed in a Kjeldahl Fluk and treated immediately with 30 0.0. of concentrated sul. 
phurio acid. 15 grammes of Potaaaium Sulpha" and a pinoh of cop~ Sulpha" wiD be 
r.dded and digested u usual.. The total nitrogen iI to be IlUbaequently determined by 
the Kjeldahl Gunning Arnold method. (" Methode of AnaIysiI ", A. O. A.. c., 1930-
Chap. n. page 21.) , 

EBlimalitm oJ 1M _'" oJ CO. u. 1M ad cAcItnbtr .. 
Orsat'. GuAnalysiB apparatus will be used for the determinatiolll. ThlMmI ap­

paratus will be employed for the Respiration studi .. 

Date •••••••••••••••••••••••• 

Variety •••••••••••••.•••••••••••••••••••••.•••••••••••••.••••••••••••••••• 

I.ooality •••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••• 

Condition of cultivation ..................................................... . 

Time of picking •••••••••••••••••••••••••••••••••••••••••••••••• -••••••••••••• 

Kind and duration of Journey ................................................ . 

Date of arrival ....••••••••••.•••••••••••••••••••••••••••••••••••••••••••••• 

No. of fruits on arrival :--Gracle A. B. C. D .................................. . 
Average weight of each fruit .................................. Total ........... . 

No. of fruit rejected ....................................................... .. 

No. of fruit put in &tore :--Grade A. B. C. D ................................. .. 

Total •••••••••• ~ •••••••••••••••••••••••••.••••••••••••••••••••••••••••••• 

Grade : No. of fruit&. 

Chamber No. Temperatunt 
&guIated. A. B. C. D. 



Colour of Skin. 

Oil Green. 

Pale Green. 

Greenish Yellow. 

Brownish Yellow. 

Greenish Reddish Yellow. 

Green with Limeaon flesh. 

Green with Reddish Yellow. 

CaJJary Yellow Orange. 

Oruge with bulk red flesh. 
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Nature of Damage. 

Blackening. 

Mould. 

Freesing. 

Skin ehrivelling or wiltiDg_ 

Spotting. 

Superfioial blemish •. 

Flesh ColIa:pae. 



Variety .......................... . 
Grade. • • • • • • • • • • • • • • • • • • • • • • • • • • • Cha.mber No ••••••• " Temperature regulated at ••.• " .• 
Date of putting into the Cold Store ••••••••.•••.•••••.•••••••••••..••••.•..••.••••••••.•.•• ................................. " ... 

First Week. 

I 
Tray No. 

Original 
weight of Weight Total 
the.fruit. of the Loss of 

fruit. Weight. 

----L-

Date of ObeervatiOD =-

Loss in weight during storage • 
.. A " Fruit in trays. 

Second Week. Third Week. 

Weight Total Weight Total 
of the Loss of of the Loss of 
fruit. Weight. fruit. Weight. 

I 

Fourth Week. Fifth Week. Sixth Week. 

Weight Total Weight Total Weight Total 
of the Loss of of the LOSB of of the LaM of 
fruit. Welght. fruit. Weight. fruit. Welsht. 

- -
, 



Variety •••••••••••••••••••••• 

Grade ••••••••••••• : •••• 

Date of putting into the Cold Store .•••••••.. 

First Week. 

Serial No. Original 
of fraits. weight of Weight Total 

the frait. of the Loss of 
frait. Weight. 

~ ---

ChamberNo ••••••• 

Loss in weight during stora.ge • 
.. B .. indi vidual fruit. 

Second Week. Third Week. 

Weight Total Weight Totai 
of the Loss of of th .. Loss of 
frait. Weight. frait. Weight. 

--- -

Temperature regulated at •• '" •.••••••• 

Fourth Week. Fifth Week. Sixth Week. 

Weight Toto.: Weight ToW Weight Total 
of the LoSllof of the Loss of of the Loss of 
fruit. Weight. fruit. Weight. frait. Weight. 

------
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T_psa*ue Date 01 1_ ........ Di ........ 
Chamber No. Begalatedat. ~ puta,.~ 

L 

I. 

3-

4-

s.. 

.. 
7. 

a-Temperatunt 

lla&. .•••••.••••••••••••••. 

Varia&iaa. 
TeDIJ*ao Kama_ ~ BlPIIidity 

a.-ber TilMoI tare T_pera- T_Jlfft •. ,._ .. 
No. O~ npIated tare'T. tare '7.-. 

aL 

I. 

I. 

3-

4-

.. 

.. 
7. , .... Telll.l,entunt. 
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APPENDIX l;A. 

Stl1'I'LElIENTABY NO'l'Et DATm THE 29TH Al'Gt:ST 1934, O~ SUBJECT No. 45, 
PIlOGR.!lUlE (lr WORK os THE BOllBAY CoLD STORAGE REsEABCH 
$CHI.:Yl: HJB THt. TEARS 1934, 1935 AND 1936. .. 

lD continuation of the Note, dated the 5th July 1934, already circu-
lated to the Ad~ry Board on. the above subject,. the attached copy of 
a letter from the D1l'eCtor of Agnculture, Bombay, No. 838-8537, dated the 
~Oth August 1934 (with enclosure) regarding certain changes suggest­
ed by the Horticult~ist to the Government of Bombay in the programme 
mentioned above for 1935-36 is now circulated for the consideration of 
the Advisory Board. 

Copy 01' LET'I'EB I'BOll THE DIBECTOB 01' AGRIC'ULTURE, BOllBAY PREsIDENCY, 
POOSA, TO THE SECRETABY,- bl!,EII.lA.L CoUNCIL OF AGRICCLrrJUL 
RESURCH, SDILA, No. 838-8537 OF 1934, Durn THE 10TH AUGUST 
1934. 

Programme of t('ork for f1le Bombay Cold Storagt- Rul4relt. Sc1teme fOf'c 
tlte seasOft$ of 1934, 1935 and 1936. 

With reference to your letter No. D.-1493;34-Agri., dated 7th July 
1934, on the subject mentioned above, I have the honour to forward 
herewith a copy ,of the letter No. 2398. dated 8th instant receind from 
the Horticulturist to Government. Bombay, Prena, for information. I 
have agreed to the alterations suggested. 

CoPy 01' LETTE1l FROll THE HORTICn.Tl!RIST TO GOVDL"'llENT, BoYBAY Paz.. 
SIDEXCY. POONA, TO THE DIRECTOR OF AGRICt;Tt.'RE, BOllBAT PRE­
SIDENCY, POOSA, No. 2398, DATED THE 8TH At:Gl'ST 1934. 

Be programme of V'ork for the Bombay Cold Storage Rest4rcl Btle".. 
for tl, "unlgo $f(J$Otl.t "f 1934, 1935 aM 1936. 

I have the honour to suggest in consultation with the Senior Research 
Assistant. Cold Storage Scheme that the following changes may be per­
mitted in the Cold Storage Research Programme for the year 1935-36. 

1. The tl'mpt'rature in the cbambt'rs will bt' maintainetl at 35°,40°, 
4!l°, 46°. 49°. 52°, and 68°F. 300F temperntur<? is not 
found to be suitable for man"fPO and hence it may be dropped. 

2. Maturity trials will be limited to 'B '\lld C stages. A and D 
stages of maturity are not found suitable and may therefor~' 
be dropped. 

3. The two United Provinces varieties which eould not be ineluded, 
in the experiment this year, will be included in next year's 
trials. 

4. Trials on Nagpur Santra will also be taken up in 1935. 

5. Permission also may be granted. if cireumstances ~rmit ~o mak~ 
preliminary storaae trials with other commercIal fnuts !Ouch 
RS Banana and g;aJX'S, etc. The work will not be allCIWed 
to interfere with our mango programme. 
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APPENDIX LI. -

Report of the Standing Committee. 

Present: 

Mr. B. C. Burt, Chairman. 

Dr. J. K. Basu, 

Mr. D. V. Bal, 

-Dr. W. Burns, 

l.Ir. A. P. Cliff, 

Professor J. C. Ghosh, 

Dr. P. G. Krishna, 

Mr. M. Vaidyanathan, 

Rao Bahadur B. Viswanath. 

Progre~ report on t~e sckeme 01 researck On tke mechan4cal -amalYN 
of lateritic soils and on tke nutrition of tke ric. plam' a' tke Dacc(J 
University. (Subject 46). (Appendix LII.) 

, The sub-committee desires tQ express its appreciation of the way in 
which this work has been carried out and the results reported. 

(1) Mec1tam'cal analysis.-The Sub-Committee eonsi(lers that this new 
method should now be tried on soils other than lateritic soils. Professor 
Ghosh agrees to this and will have this done at Dacca so far as possible; 
In addition Rao Bahadur Viswanath, Dr. Krishna and Dr. Basu have 
agreed to try the method on the soils available in their laboratories and 
to communicate th .. Iesults to Professor Ghosh. The snh-cornlDittce 
considers that' the method has been fully worked 80 far as lateritic soils 
are conl"!crncd !lni! that it should now be published in order tllat tLe agri­
cultural chemists ill general may have an opportunity of testing it. 

(2) Tke problem of nitrogen supPly t~ the ric. plant.-The sub­
committee considers' that the green film obtained from Faridpur soil 
(Progress Report pages 15-18) should be identified as soon &8 possible 
and that the necessary material should be sent to Rothamsted for the 
purpose. . It suggests that the Agricultural Expert should as the official 
correspondent of the Bureau, communicate with the Director of the 
Bothamsted Experimental Station on the subject and illat Professor 
Ghosh should al~o write and forward the necessary material in due 
course. 

A number of jmportant tentative conclusions are contained in items 
11 to 25 "Of the' summary. Practically all these experiments are being 
repeated during the I"!urrent year in order that the conclusions may be 
fully tested. It is suggested that the leaves of plants other than the 
rice plant shonld be examined for the or~anisrn whi('h has been. obtained 
from the rice leaf (progress report pages 20-21) and that specIal atten­
tion should be devoied to ascertaining that the two bacteria referred 



462 

to in item 24 of the summary are definitely nitrogen fixing organisms. 
'fhe experiments des~ribed at page 42 (table 27) of the progress report 
might lJe repeated usmg more plants. 

The field experiments described in this progress report are not con­
nected with the pot-cultunl and water-culture experiments but deal with 
the amelioration of the Dacca rice Boils; they are carried out on the 
Dacca !<'arm which provides the funds for them. The sub-committee con­
.siders that these experiments should continue up to a total period of five 
years. Apart from this, and excepting any special experiments required 
to confirm pc,t-euIture or water-culture experiments, it is suggested that 
fertilizer expl'rimentN on rice should be left to the Ag~icultural Depart­
ment's stilII' lit Dacca, in order that the Research ~'ellow and his small 
staff mlly concentrate 'on the important problem of the nutrition of the 
rice plant which is IlOW in a very promising stage. 'rhe sub-committee 
wishM to eJn)JhuE.ise the desirability of concentrating effort on bringing 
the important work on nitrogen fixation to a definite con<,lusion. 

II. Application from the Government of Bengal for an extension of 
the above scheme for a period of five years (.Appendix LII).-The sub­
committee notes with pleasure that the Dacca University has wgreed to 
continue to provide a research fellow for this scheme and to bear their 
share of the expenditure and to provide the necessary facilities as 
hitherto, if the scheme be extended. The soil portion of the scheme 
has now developed into a study of the physico-chemical properties of 
the clay fraction of lateritic soils-which differs from the corresponding 
fraction in ordinary soils in several important respects as shown in the 
progress report for 1933-34. The sub-committee considers that this work 
should be continued and that part 1 should now be described as " An 
investigation on the physico-chemical properties of the clay fraction of 
lateritic soils and of the Dacca mixed soils". The sub-committee con­
sidcrs that the w(,!'lc on the nutrition of rice with special reference to 
the nitrogen supply should also be continued as it promises to yield 
"aluable results. The sub-committee recommends that the whole scheme 
be extended for a period of three years from June 1935 subject to the 
modifications shown below :-

(1) It is agreed that the Scientific Assistants on this scheme s~ould 
now be brought on to suitable incremental scales of pa?" the actual1Dcr~­
ments to be settled by the Council in consultation WIth the Dacca Um­
nrsity. 

(2) The sub-committee is satisfied as to the necessity of a Typist­
Assistant and Laboratory Bearer. It is recommended that the annual 
grant for apparatus. chemicals, etc., should be reduced to Rs. 1,200 per 
annum (instead of Rs. 2,000) to provide for ordinary apparatus and 
('h~mjcals-for which annual lists need not be submitted in future. It 
also recommends a non-recurring grant of Rs. 3,000 to be made avai~able 
at any time during the three years, in such instalments as may be req~lred, 
for sp~cial apparatus purchased with the approval of the AdVISOry 
Board. 

The sub-Mmmittee does not recommend the Capital grant for equip­
ping an additional laboratory. 
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Progre" Report for 1933..a4 on th, .cheme for ruearc1J. info tA, proper­
tie. of colloid. .oil comtit"e.,.t, by Prof. J. N. MukAerji of tke Cal. 
Cutta Umversity. (Subject No. 47). (Appemliz LIII.) 

The progress report was approved. The sub-oommittee desires to 
.record ita opinion tllst first class work is being Ilone under this scheme 
·and is glad to note that the experimental difficulties have been overcome 
and reproducible results obtained in the electro-metric titrations. 

B. C. BURT. 
SIMLA., 

-The. 5111, September 1934. 



APPE~"DIX Lit 

Non:, DATED THE 21ST JlJLY 1934, ON SUBJECT Xo. 46, APPLICATIOS" FROX 
TilE (j(,n:);SllL.~T OF BESGAL FOB AN Ert1!:SSION OP TID:: SCHDlE 

or RESEARCH ON THE MEcHANICAL ANALYSIS OP Wn:Rmc Sou..s AXD 

0:-1 THE NUTRlTIO:-l or THE RICE PLANT, AT THE DACCA. Ll'oLVEBSITY. 

Attention is inrited to the attached note (Annexure I), dated the 20th 
January 1934, circulated to the Advisory Board at its meeting held in FEb­
ruary 1931. The Board approved of the proposals contained in paragraph 2 
of that note. 

2. The scheme (Annexure II) has now been received through the Govern­
ment of Bengal with the recommendations of the Provincial Agricultural 
Research Committee (..1nnexure III). It will be noted that a small variation 
has been proposed in the programme of research under. item (i). The p~ 
posals for staff include the following changes as compared to the grant origi­
nally sanctioned :-

(a) The posts of Research Assistant and Junior Assistant under the 
existing scheme which are on fixed rata of pay namely Rs. ~ 
and Rs. 150 per mensem respectively, are now proposed to be 
brought on to incremental scales, viz., Rs. 275-25-375 and 
Rs. 17~20-250 while the post of Laboratory Assistant sanc­
tioned under the existing scheme on the scale Rs. 60--4-80 is 
proposed to be brougI!.t on to the scale of Rs. 8().-....5..-100. 

(b) Additional appointments of a typist, assistant and a laboratory 
bearer have been proposed. 

(c) The continuation acheme includes provision for travelling allowance 
at Rs. 600 per annum. 

The total cost of the continuation scheme according to the proposals contained 
therein is Rs. 58,340 spread over a period of five years. including non-recur­
ring expenditure amounting to Rs. 3,000. 

3. In this connection the attached progress report (Not printed) on 
the work done under the existing scheme during the year 1933-34, which 
has been received through the (1()vernment of Bengal, is submitted for 
consideration. The reports for the previous years have already beel! 
emulated to the Board. 

4. Thp. Viee-Chairman to the Council considers that the subject 
Mould, in the first instance, be examined by the Standing Committee OD 

Soil Science problems appointed by the Council, consisting of :-

(l) The Viee-Cllairman, Imperial Council of Agricultural Be­
search-Chairman ~z-ofJkW. 

(2) The Agricultural Expert, Imperial Council of A.",crrieultural 
Research. 

(3) }lr. A. P. ·Cli1f. Deputy Director of Agriculture. ~ortb Bihar 
Rangt', lluz.aifarpur, Bihar and Orissa. 
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(4) Dr. J. K. Basu, Soil Physicist, Sugarcane Research Station, 
Bo~b8Y, Deccan-Padegaon. 

(5) Rao Bahadur B. Viswanath, Agricultural Chemist to Govern­
ment, Madras. 

(6) Dr. P. G. Krishna, Agricultural Chemist to the Government of 
Hrderabad. 

(7) Dr. E. Mackenzie-Taylor, Director, Irrigation Research, 
Punjab. 

(8) The Agricultural (,hemist to the Government of the Central 
Provinces. 

(9) Dr. J. C. Ghosh, Head of the Department of Chemistry, 
University of Dacca. 

Secretary, Imperial Council of Agricultural Research-
Secretary, ex-officio. 

'J'he exact date, time and place of the meeting of this Committee will be 
intimated in due course. The report of this Committee will be placed 
before the Advisory Board when ready. 

5. The subject is for the consideration of the Advisory Board. It is 
suggested that, having regard to the other claims on the funds of the 
Council and the precedence in the allotment of funds usuaJIy granted to 
continuation schemes, the Advisory Board will kindly consider whether 
the scheme should be renewed for a period of five years or if a renewal 
for three years would be sufficient for the present. 

ANNE,xURE I. 

NoTE, DATED THE 20TH JANUARY 1934, ON SUBJECT No.8. (ii), BEQ'UJ!J!T 
FROM THE DACCA UNIVERSITY, DACCA, FOB THE EXTENSION OJ' TUB 
TlmM OF-TH.E PRESENT SCHEME OF RESEA.BCH WORK (I) ON TBB 
MECHANICAL ANALYSIS OF LATERITIC SOILS AND (II) ON THE NUTRITION 
OF THE RICE PLANT. 

. .Attention is ;.nvited to the attached letter from the Registrar, Univer­
sity of DacC'n, Xo. 10439, dated the 21st December 1933 (Annexure) on 
the subject mentioned above. In this connection it will be remembered 
that at its· !irst meeting iheld in December 1929 the Board recommende_d 
~' that an immediate grant for a period of five years be given to cover 
the cost of one Junior Assistant for the proposed soil investigations in 
~rder that the method of approach may be worked out and of one Senior 
Assistant" to enable work to be started on the assimilation of nitrogen 
by the rice plant. The cost involved was Re. 24,000 spread over a period 
of ·five years. In addition a recurring grant on account of apparatus 
(estimated at Rs. 2,000 per annum) was to be IIBnctioJU'd from year ~ 
year during the pendency of the scheme. The scheme was started in 
June 1930 and is to terminate in June 1935. 

2. Subject to the approval of the Advisory Board, it is proposed 
that :-

(i) A copy of the present communication from the Registrar, 
Dacca University (Annexure) be forwarded to the Govern­
ment of Bengal with the request that the ·opinion of the 
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l'l'ovincial .Agricultural Research Committee and the Local 
Government's recommendation thereon be sent to the 
Council not later than the 30th June 1934 ; and 

(ii) that the future of the scheme be considered at the next 
meeting of the Board when the report on the work of the 
fourth year will also be up for discussion. 

ANNEXURE. 

CoPy'OF A LETTER No. 10439, DATED THE 21ST DECEMBER 1933, FROM KHAN 
BAHADUR NAZIRUDDIN AHMAD, M.A., REGISTRAR, UNIVERSITY OF DACCA, 
TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, 
NEW DELHI. 

I am directed to say that the Executive Council of this University 
adopted the following resolution at their meeting held on 6th December 
1933, regarding the extension of the scheme for Agricultural Research :-

" That the Imperial Council of Agricultural Research be requested 
to sanction the grants which they are at present making to 
the Dacca University for carrying on Agricultural Research, 
for a further period of five years with effect from July 1935, 
and that they be informed that the University, on their 
part, will, during the above period, continue to bear" their 
own share of expenditure and provide the necessary facilities 
fo~ agricultural research as communicated in Registrar's 
letter No. 7019, dated the 16th November 1929. (Not 
printed.) " 

I am to enclose herewith for ready reference a copy of this office 
letter No. 7019, dated the 16th November 1929 (not printed) referred 
to in the above resolution. 

I am to request that you will be so good as to move the Imperial 
Council of Agricultural Research, for the extension of the term of" the 
scheme for Agricultural Research in the University and communicate 
the decision of the Council in regard to this matter to the University 
at an early date. 

ANNEXURE II. 

FROM PROF. J. C. GHOSH, D.Sc., HEAD OF THE DEPARTMENT OF CHEMISTRY, 
UNIVERSITY OF DACCA, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRI­
CULTURAL RESEARCH (THROUGH THE SECRETARY, BENGAL PRoVINCIAL 
AGRICULTURAL RESEARl'H ,COMMITTEE), DATED DACCA, THE 21ST ApRIL 
1934.' . . 

I beg to enclose "herewith a scheme for the continuation of the 
researches ill the Dacca University on (1) l\Iechanical analy"is of 
lateritic s.)i1s and (2) Nutrition of the rice plant with special reference 
to the problem of nitrogen supply for another period of five years, with 
effect from the 1st of July 1935.' I" shall be glad i! this s~heme is 
plar"d before the Advisory Boa~d of the Imperial CouncIl of Agncultural 
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Research 'in its next meeting for favour of consideration. I m~y point 
out t}lat the grant sanctioned for this scheme for the first pel'iou 01 fhe 
years amounted to Re. 40,500 approximately. . 

A scheme for the continuation of the researche. in the Dacca University 
on the (1) Mechanical analysia of lateritic soils and soUs of 
lateritic origin associated with sUt ; and (2) Nutrition of the rice 
plant with special reference to the problem of nitrogen supply; for 
another period of five years, with effect from July 1935, 

The Advisory BoaJ,"d of the Imperial Council of Agricultural Re!!earch 
at its meeting atPusa in December 1929, approved the original scheme 
submitted by Prof. J, C, Ghosh in November 1929, and recommended 
that the work should be started in the first instance with the aid of n 
senior and a junior assistant for a period of five years to work' out the 
:methods of approach. This was finally approved by the Council, and 
the work was be~un from 1st June, 1930. Later on the Council sanc· 
tionedthe appointment of a Laboratory Assistant. The results obtained 
80 far were submitted to tbe Council in the form of progress reports for 
successive years. These reports were annually examined by a Sub· 
Committee of the Advisory Board and the work was modified from time 
to timc in the Jjght of the suggestions made by that Committee. The 
progress report for the fourth year which has just been submitted, will 
be availablc for ext.omination along with this application for the continua·· 
tion of the scheme. 

In pursuance to the wish of the Sub-Committee, referred to above 
(vide remark made in July 1932), a method for the mechanical analysis 

suitable for all types of lateritic soils has been developed. Thia part 
tlf the work, therefore, may be considered aa complete. Nevertheless. 
it was noticed. that 30 to 40 per cent. of the finest fraction was obtained 
in the mechanical analysis of a number of Indian lateritic soils, yet 
these soils could be cultivated in a high state of moiature. The texture 
of the soils would be completely ruined if they contained anything like 
luch high percentages of clay. A study of the colloidal behaviour of 
the finest fraction of these soils and of the mechaniam involved in their 
production "ppf'ar[ol to be of great importance both from the point of 
view of fundamental research and practical application. Further, the 
Royal Commission on Agriculture recommended the carrying out of 
field experiments 01'1 the amelioration of lateritic soils by treatment 
with lime and other fertilisers. Although in the original scheme sub­
mitted by the Dacca University .this type of work was not included, 
facilities being available in the Dacca Farm, field experiments to 
ameliorate lateritic soils by treatment with inorganic fertilisers were 
fltarted two years ago with financial aid from the Government of Bengal, 
De'P..artment o( Agriculture. Very interesting results have already been 
oht/lined and given in full in the proness report for the fourth year. 
'It is intpnd('d n(\t on1V' to continu" these experiments but to f'xtend 
them to include the treatment with organic fertilisers and (!TeeD 
manures. 

As r"!l'ards the nutrition I)f the rice plant. althon~h conRiderable 
prot!re!'s ),aA hP"n ma~p. on thp. 1»'Ohlem nf nitro~en fixation in paddy ROils 
and on the influence of various essential elements and boron on the 
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growth of paddy, our kno,,=1.edge on the subject is still inadequate, and 
much work remains to be done before it may be regarded as satis­
factorily solved. In agricultural problems, the laboratory experi­
lJlents are only preliminary to field trials and provide information, the 
translation of which in field practices constitutes the real problem. 
Sir J olm Russel has rightly remarked, " In academic science the hand­
ing over a discovery to the technical workers marks the end of a story. 
In agricultural science it simply opens a fresh chapter." 

The study of a prbblem under a particular set of conditions will yield 
results which become of little use when the condition changes. As an 
illustration, it may be mentioned that our results on the fixation of 
nitrogen in water-logged soil have no bearing on the nitrogen supply 
to the highland paddy (Aus), although it is the experience of the culti­
yators of Bengal that Aus paddy enriches the soil for succeeding crop. 
Evidently, the bio-chemical transformation occurring in the highland 
paddy soil is different from that in water-Io"gged soil. The evolution 
of gases and the rapid ammonification which are peculiar to water­
iog-ged soil will not be favoured under conditions prevailing in the 
highland. 

The programme of the work should, therefore, be wide enough so 
that the problem may be studied under a variety of conditions, for only 
in this form is the information really useful to farmers working under 
different conditions of soils and climate. 

It is hardly necessary at this stage to emphasise the importance of 
this work which was already appreciated by the Imperial Council of 
Agricultural Research. Neither it is considered necessary to give a 
detailed programme of the investigations which are already in progress 
and whose continuation is necessary for a proper understanding of the 
nutrition of the rice plant. 

It is requested, therefore, that the Imperial Council of Agricultural 
Research will be pleased to sanction the continuation of this scheme of 
research work on- . 

(1) Indian lateritic soils, and 
(2) Nutrition of the rice plant with special reference to the pro­

blem of nitrogen supply, 
for a further period of five years, from lst July 1935. 

The actual programme of work will be drawn up in consultation 
with the Agricultural Expert to the Imperial Council after the suggestions 
of the Sub-Committee of the Imperial Council of Agricultural Research 
appointed to examine the fourth year's progress report have been 
received. 

The staff already sanctioned on the old scheme consist of one 
Senior Assistant (a Bio-Chemist) on Rs. 250 a month, one ~sistant 
(8 Soil Chemist) on Rs. 150 a month and a third Junior ASSIstant (a 
Chemist) on Rs. 68. It is now suggested that they be placed in the fol-
lowing grades of salary :- . 

One Senior Assistant {Bio-Chemist)-Rs. 275-25--375. 

One Assistant (Soil Chemist)-Rs. 170-20-250. 
Onl' .Tunior Assistant Chemist-Rs. 80-5-100. 



The following additional staff is also considered absolutely neces­
sary:-

One Typist Assistant--Rs. 60--4-80. 

One Laboratory Bearer-Rs. 19-1-25. 

A capital grant of Rs. 3,000 is required to fit up, as a laboratory, 
an additional floor-space of 1,000 sq. ft. which the University of Dacca 
has kindly provided. In addition to the above.' the present recurring 
grant of Rs. 2,000 should be continued subject to details of chemicals 
and apparatus being approved by the Impe:ial Council of Agricultural 
Rellearch and a provision for Rs. 500 armually be made to cover the 
travelling expenses of the staff in connection with the work. 

Total Expenditure. 

First Second Third Fourth Fifth 
Recurring. year . year. year. . year. year. Total. 

. 
Rs. Rs. Rs. Rs. Re. RI. 

'I. One Senior Assistant (Bio. 
Chemist) on Rs. 275-25-
375) .. .. . . 3,300 3,600 3,900 4,200 4,500 19,500 

2. One Assistant (Soil Chemist) 
on Rs.17Q-2Q-250 .. 2,040 2,280 2,520 2,760 3,000 12,600 

3. One Junior Assistant 
(Chemist) on R8~ 80-5-100 960 1,C20 1,080 1,140 1,200 6,400 

4. One Typist Assistant -
(Soience Graduate) on 
Rs.60--4-80 .. ~ . 720 768 816 864 912 4,080 

5. One Laboratory Bearer on 
Rs.I9-1-25 .. .. 228 240 252 2M 276 1,260 

6. 'Grant for apparatus .and 
ohemicaJs, etc. .. .. ' 2,000 2,000 2,000 2,000 2,000 10,000 

7., Travelling a.Ilowance .. 500 500 500 500 500 2,500 

Total .. .. .. .. . . .. 55,340 

Capital grant. .. ," .. .. .. .. 3,000 

Grand Total .. .. .. .. . , .. 68,340 

.-
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ANNEXURE III. 

EXTRACT FROM A LE'l'TER FROM THE GOVERNMENT 01' BENGAL, AGRICULTURE 
AND INDUSTRIES DEPARTMENT, No. 123-TAI, DATED THE 12TH MAy 
1934. 

• • • • • • • • • • • • • · -
I am to forward herewith, for favour of inclusion in the agenda of the 

• • • •• meeting of the Advisorr Board to be held 
(2) Bchems by Prof. J. C. in July 1934, the margInally noted flchllmer 

Ghosh of the Dacco Unwerrity which have been approved by the Bengal 
for contin_tion of r8B8IJrche. Provincial Agricultural . Research Com- , 
on- mittee, together with relevant extracts 

<') MecoonictJJ onalYN of from the minutes of. the meeting of the 
loteritio BOils 000 ,oilB 
of lateritic ongwl Committee held on the 9th May 1934. I 
IJIIBooiated with Bill; am to say that the Government of Bengal 

(ii) Nutrition of the rioe (Ministry of Agriculture) recommend the 
pZant. scheme subject to the condition that no 

• • • •• 6nancialliability devollves on them. 150 spare 
eopies each of the scheme will be forwarded to you direct by the Director. 
of Agriculture, Bengal. . 

• • • • • • • • • • • • • • 

Extract froni Minlltes of the e·ighth meeting of the Bengal Promncial 
Agricultural Research Committee held on Wednesday the 9tA May 
.19.U. 

• • • • • • • • • • • • • • 
2. Scheme by Prof. J. C. Gho~ of Dacca University for continuation 

of researches on (1) Mechanical analysis of lateritic Boils and aoils of 
lateritic origin associated with silt ; and (2) nutrition of the rice plant :-

The application from Prof .• J. C. Ghosh for coniinua.tion of research 
on (1) mechanical analysis of lateritic soils and (2) nutrition of the rice' 
IJlant, was considered. 

:Mr. Carbery: proposed that as the work on lateritic aoil baa very con-
6idlll'ahly advanced, the effect of silt in admixture with the la.teritie aoils 
should be part 'of the. research. To this, Dr. Ghosh agreed and the pro­
posal was approved by the Committee with the proviso that item (1) 
should be altered to ' mechanical analysis of lateritic Boils and soila of 
la~eriti(! origin: associated :with silt '. 

• • • • • • • • • • • • • • 
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APPENDIX LIlI 

N01'I':, flATED TIlE 15TH AUGUST 1934, ON SUBJF.CT No. 47, PROGRESS UEPORT 
}o'on 1933·34 ON THE SCHEME FOR RESEMlCH INTO THE PRoPERTIES OF 
COLLOm SOIL CONSTITUENTS BY PaoJ'ESSOR J. N. MUKHERJI OF THE 
CAL(,ll'f'1'A llNIVERSITY. 

At its last meeting the Advisory Board recommended an extension of this 
scheme for three years with effect from the 1st October 1935, a copy of the 
report of the Soil Science Committee (Annexure I) and of the relevant portion 
of the AdvisofY Bor.rd Proceed.4lgs (Annexure II) on the subject is attached. 
For oonvenience in reference a copy of "a Bcheme of work on Soil Colloids " 
is also enclosed (Annexure III). 

2. The progress report for 1932-33 was considered by the Board in Augusl 
1933 (t'ide pages 40·41,381, and 586·587 of the printed proceedings). 

3. Professor J. N. Mukherji has now submitted a detailed progress 
report for the yeal; 1933-34 (not printed). The Vice-Chairman to the Council 
considers that the report should first be considered by the Standing Soil SciencE 
Committee of the Council which consists of the following gentlemen :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, ex-officio. 

2. The Agricultural Expert, Imperial Council of Agricultural Research. 

3. Mr. A. P. Cliff, Deputy Director of Agriculture, North Bihar Ra.ng~ 
Muzaffarpur, Bihar and Orissa. 

4. Dr. J. K. Basu, Soil Physicist, Sugarcane Researoh Scheme, Pade· 
gaon, Bombay-Decoan. 

5. Rao Bahadur B. Viswanath, F.I.C., Imperial Agricultural Chemist. 

6. Dr. Krishnan, Agrioultural Chemist to the Government of Hyder. 
abad. 

7. Dr. E. Mackenzie Taylor, M.B.E., Ph.D., D.Sc., F.I.C., Direct{)l, 
Irrigation Researoh, Punjab. 

8. The Agrioultural Chemist to the Government of the Central Pro-
~ '. VIDces: 

9. Dr. J. C. Ghosh, D.Sc., Head of the Department of Chemistry, 
Dacoa University, Dacoa. 

10. The Secretary, Imperial Council of Agricultural Research, Seoretary, 
ex-officio· 

The Committee will meet on some convenient afternoon between the 3rd 
and 8th September 1934 and its report will be submitted to the Advisory Board 
in due oourse. 

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

COpy OF AN EXTRACT FROM: THE REPORT OF THE FIRST MEETING OF THE STANDING 
Son. ScIENCE COMMITTEE. 

Subjed 27 (i).-Application from the Government of Bengal for a continuatw1& 
gra1ll of Rs. 18,800 spread Ot'er three years for rcsearch i1llo the properties of 
colloid soil constituents by Professor J. N. Mukherji, Calcutta University. 

Professor Mukherjee outlined the History of the scheme and said that in 
the original proposal two Research Assistants had been prop~d. The essential 
feature of the scheme was the comparative study of the colloidal acid complex 
in clays and of colloidal aluminium hydro:ride and colloidal silicic acid; also 
a study of the differences between the properties and behaviour of colloidal 
acid clays and the above pure substances and mixtures of them. 

2. The Committee are satisfied of the need for an experienced Research 
Assistant who can be retained for the full period of the scheme. They are 
convinced of the value and importance of this fundamental work on the 
colloid constituents of soils and recoIDILend the extens~on of the scheme for 
sanction. They consider that a suitable salazy for the Senior Reseaxch Assist­
ant should be Rs. 25{}-275-300 per mensem, a recommendation which Pr0-
fessor Mukherji accepts. The Committee consider that, even allowing for 
the fact that the full resources of the University physic()-chemicallaboratory 
have been placed at the disposal of the scheme, the annual provision for equip­
ment is too small and that a small sum may also be required for travelling allow­
ance for the assistants. It is therefore proposed that the saving of about Rs. 900 
effected by the change in the salary of the Senior Research Assistant should 
be devoted to this purpose. With this modification the Committee recommend 
the achtlrne for sanction. 

• • • • • • • • • • 

ANNEXURE II. 

COpy OF AN EXTRACT FROM THE PROCEEDINGS OF THE NINTH MEETING OF THE 

ADVISOR Y BOARD OF THE IMPERIAL COUNCn. OF AGRICULTURAL RESEARCH, 

HELD AT NEW DELHI ON THE 23RD FEBRUARY 1934. 

&port of Committee on Soil Science Schef1W>8--(i) Application from the Govern­
fI~1II of Bengal for a continuation grant of Rs. 18,800 spread ol't'r three years 
for research into properties of ooUoid soil consti1!umts by Professor J. N. 
Mukherji of the CalclItta Unit't'f'sity [SI/bjed No. 27 (i) of the Agenda]. 

Professor Mukherjee introduced the scheme which had been t"xamined by 
the Standing ~oil Science Committ~ and eommend('d it for approval su.bject 
to the n:odifications made therein by the Committee. Dr. Na.zir Ahmad 
x-eferred to Dr. Ehatnagar's scheme on the effect ofio:1S on plant growth which 
WIUI already in progress and enquired whether the pr.sent schcm.::. ,:o.:.!d in 
anr way amount t() duplication of work. Dr. Nehru was of the ()plnlOn that 
t.he two schemes were complementary to each other. Professor lrukherji 
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explained that h~ scheme did n.ot aim at, any 1'33ults on plant growth. lIe 
would when carrYIng out the present scheme, confine work to the soil side and 
W.o~d D.ot t.ouch the bo~anical side at all. Mr. Carpenter said that the work 
which Profess.or M~erJee ~r.oPo.>ed to d.o was purely chemical and not directly 
for the benefit of agnculturlsts but the work would be of grt'..at value to agri­
cultural resea~ch workers in the various branches of soil science and thus to the 
agriculturists. The report .of the Soil Science Committee relating to the Bchem" 
was then adopted.· . 

• • * * * * * * • • 

ANNEXURE III. 

A SCHEME OF WORK ON SOIL COLLOIDS. 

I nt'l'otluction. 
When I first approached the Imperial Council of Agricultural Researt.h for a 

vant for financing Researches on Soil Colloids. I pointed out that the services 
of two Research Assistants'-'()ne on Rs. 300 per month and the other on Re. 150 
pH month-would be necessary for the purpose. The person appointed at the 
higher salary would be able to take charge of the work which covers an exten· 
sive field of enquiry. The Council found it possible to sanction the appoint· 
ment of only one Research Assistant at Rs. 150 per month. In view of the· 
results obtained in connection with the work already done under the present 
scheme and the recent work of Mattson and others, extensive measurement. 
requiring the whole· time devotion of two men are necessary; so that the pre· 
liminary results can be followed up and definite conclusions may be arrived at· 
within a reasonable period. I regret that through an oversight a request 
was made for a second Research Assistant without particulars of the scheme 
and the AdVisory Board did not find it possible to recommend the apJl.Oint­
ment in the absence of necessary particulars (vide letter No. F.34/33/Agri •• 
dated the 13th October 1933). . 

·The work under the existing grant has, as will be evident fr.om the 
accompanying scheme, sufficiently advanced to warrant the services .of a really 
experienced and 'qualified man wh.o will be able to relieve me to a considerable 
extent in the m~tter .of gUidance. On second thought I have found it desirable 
to ask for the appointment of an assistan~ on Rs. 300 as stated in the first 
scheme aa against Rs. 150 as stated in the scheme recently considered by the. 
Advisory Board (vitleletter No.:V. 34/33/Agri., dated the 13th October 1933). 

Scheme; 

In connecti.on with the W.ork undertaken with the SUPP.ort of the Imperial 
Council .of Agricultural Research,. our first objective has been to aScertain the 
'points .of difference, if any, betwe~n the properties of the acid constituents 
of soil in a state of colloidal s.olution and those of acids in true soluti.on. Two 
papers have been published in the Indian Journal of Agricultural Science and 
a third paper has been communicated for publication. The results show that 
a treatment of colloidal solutions of acidic substances from the point of view 
.of classical electro-chemistry is not justifiable. The application 'of the usual 
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electro-chemical theories is limited by reactions involving interfaces in which 
the total quantities of the acid taking part in the reaction, are not defined by 
the amount of the acid substances present in the system. The forms on the 
titration curves show that the presence of an interface renders it necessary to 
consider such factors 88 determine the amount of the acidic constituents present­
in the interface which enters into reaction under any set of conditions. The 
equilibrium condition is thus determined by the ratio of the active interface 
to the volume of the solution, by the time of inte~action and by the adsorption 
of ions. The interaction with an alkali is perhaps not simply a neutralisation 
of existing hydrogen ions---either, in a free, or, in a "bound" condition­
but the adsorption of the hydroxyl ions by the surface·· with a consequent 
change in the acid neutralising capacity of the system, has to be considered. 
Dissociation constants and definitions of strength of acids on the basis of which 
the equilibrium conditions can be formulated have not the same significance 
as in usual electro-chemical systems. The experimental investigations have 
dealt with titration curves of some insoluble acidic substance and of colloidal 
solutions of silica and of aluminium oxide. The manner of variation of the 
hydrogen ion activity of silicic acid sols on dilution has also been studied. It 
has been found, contrary to the conclusions of previous authors, that silicic 
acid sols show apparently the characteristics both of a strong and a weak acid. 
There is also evidence indicating that it is difficult to reconcile the observed 
activities of the ions with their specific conductivities. !twill be seen that the 
factors which distinguished the properties of colloidal acid solutions from those 
of acids in true solution are of a complicated nature. So far it has been possible 
to deal with only a fringe of the problem and the enquiry may be profitably 
extended. In soil, however, we have to consider still more complicated re­
actions. The manner of association of the sesquioxides with the acidic con­
stituents, the extent to and the manner in which the sesqui,!>xides serve as acid 
reservoirs and retain other ions in a state of adsorptipn, are some of the 
questions on which definite information seems to be lacking. Moreover in 
order to obtain a clear conception of the properties of the colloidal complex, 
it is necessary to investigate the properties of those systems other than those 
dealing with their interaction with alkali. 

The main lines of work which maybe profitably undertaken are-

(1) The extension of the enquiry on the acidic properties of the individual 
soil constituents. 

(2) The manner in which the ~dividual properties of these substances 
are effected by their mutual admixture by the presence of ses-
quioxides and by electrolytes. . 

(3) Other characteristic. colloidal properties of the colloidal complex 
and other constituents of soil. 

In order to carry out the above programme it ~ necessaIJ: that a number 
of persons devote themselves to this work for a period extending over several 
years. I would have hesitated to undertake the work and still more to approa~ 
the Imperial Council for further grants were it not for the fact that the expen­
ence gathered by us in this laboratory enables me to hope that ~e shall be a~Ie 
to carry out a substantial portion of the programme. I would like to m:ention 
also that it will be possible for me to avail to some extent of the &erVlces of 
Ll92ICAR 
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persons whose continuity of service can be relied upon. The investigation 
oJ systems which are not constituents of soil but are allied in nature, is expected 
tp, yield useful information. I intend to allot such problems as also those 
~hich have reached a stage when they can be undertaken without too much 
oj guidance. to ordinary research students. 

I would therefore request the Imperial Council of Agricultural Research 
f9~ the appointment of a second Research Assistant and for a non-recurring 
~ant as detailed in the statement of cost given below. If a second Research 
Assistant be sanctioned, I propose to distribute the work as followa-

A. The existing Research Assistant would continue the work he is doing at 
present. The problems he woul~ take up are indicated. below:-

(1) Conductometric and Potentiometric titrations, measurements ot 
activities' of ions of the following sols prepared under different 
conditions, allowing d~erent times of interaction and in general 
in continuation of the present work :-

Silicic acid, humic acid, colloidal acid clay isolated from different soils 
of known history wherever possible; ferric oxide, aluminium 
oxide, and mixed suspensions of the' sesquioxides and the acidic 
constituents. 

(2) Work with the above systems in presence of such electrolytes as are 
often present in soil. 

I hop.e that information thus obtained will also be of help in understanding 
the.manner in which ions of aluminium, iron, chlorine, sulphate, RCOa, etc., 
a~ ass6ciated with the soil and the extent to which aluminium, iron, silica, 
humic acid, etc., enter into reactions under different conditions. 

B. The work to be undertaken by the other Research Assistant will be as 
follows:-

(1) The study of soil colloids in a gel state, the effect of the degree of 
dispersion, of Si02 to R20 8 ratio in relation to properties of 
colloidal clay. 

(2) The acid properties of soil colloids and their mixtures in a gel 
, condition, such as total acidity, ionic exchanges, electro 08-

, mosis.' 
(3) Properties of acid colloidal clay and its salts. 

Settling velocities, degree of dispersion and dilution, evidence of primary 
partiCles and their aggregation, cataphoretic speeds, coagulation, thixotropy, 
an ion association, evidence of the extent of reaction of the aluminia, silicon 
oxid~ and terric; constituents in such systems. 

It is perhaps not necessary to deal in details with the relationship of such 
i~vestigations' to practical problems of agriculture. The above enquiry is 
expected to yield useful information on the nature of the colloidal complex 
and its 'properties which are of fundamental interest to the physico-chemical 
intera.ctions in Boil responsible for soil acidity. base exchange. interaction with 
lime, leachlD.g, percolation and other properties c.f the colloidal clay compleL 

J. N. MUKHERJEE. 
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APPENDIX LIV. 
HEPORT OF' THE SUNN-HEMP COMMITTEE. 

P"esent : 
1. Diwl:ID Bahadur Sir T. Vijayaraghavacharya (Chnirman). 
2. Mr. ~1. Carbery. 
3. Mr. Hill. 
4. Mr. A. M. Livingstone. 
5. !lIr. S. V. Ramamurty. 
6. Mr. P. B. Richards. 
7. MI'. J. H. Ritchie. 
8. M1·. T. S. Sabnis. 
9. Mr. D. R. Sethi. 

2. N()te by Mr. Churchill, Dy. Director of Agricultut'e, Northern 
Circle Ce.nfral P"ot'inces, on sUn1~-hemp as a fibl'e crop in the Central 
Provinces (Subject No. 49, Appendix LV).-'fhe note put in by Mr. 
Churchill was passed without cllmments. . 

3. Applica.tion frm" the G()vernment of Madras for '1 Ol'ant of 
Rs. 1,500 ~lll'eQd Clver th"l!e years for !Z scheme of experiments on the iJ!t­
provement of sunn-ltemp fibre at the Agl'icttltural Research Statwn, Samal­
kota (Sulljeci No. 50, Appendix LVI).-Mr. Ramamurty introduccd the 
schenle. The Committee agreed that this was a useful scheme and recom­
mended it f01' ~anction. 

4. Appl;c(liion from the Government of Bombay for a grant of 
Rs. 1,500 spread over three years far research wor.k on S'!tnn-hemp in the 
Bomuo!f rl'c~idellcy (Subject No. 51, Appendix LVI).-The Committee 
reconurwuc!l'd thnt the scheme which was a useful one, be appr·oved. 

Mr. Si'lhi stated that in Bihar and Orissa the Botanist wi!ihed to do 
similar "Work on sunn-hemp. He therefore requested that a simillir 
IlDlOunt of Rs. 1,500 should.be provided for Bihar and Orissa. He would 
submit a scllt'Dle before the next meeting of the Advisory Board. Mr. 
RalUl\llIurty I;i!lted that if Bihar and Orissa would put up Ii scheme on 
exactly the samc lines as the other provinces and if the Agricultural Ex­
pert !lTld lite Vice-Chairman to the Council approved of it, then it might 
go straight beforE the Governing Body at its next meeting. If, howl'vcr, 
they did not flpprove of it, then it might be circulated to the Advisory 
Board in the usulil way. This was agrE'ed to. 

5. Applil'ation from the Govel'nment of the Central P"Qvinces for a 
grarlt of Rs. 2U,06'0 spI'ead over five years for a scheme of I'esearch 'Work on 
sltll1l-hemp in the Central Provillces (Subject No. 52, .1pPclIdix LVI).~ 
1\[r. Hitchie explained the scheme. It was pointed out in tli"cussion that 
the nOIHl'cnrring expenditure asked for, namely, Rs. 10,000 was for machi­
nery which was already provided for in the sanctioned. Unitl'd ProyiJlces 
sUllu~hernp scheme and that it was not necessary at the present Ntllge to 
duplicate work in respect of the testing of similar machinery. It was 
agreed .thllt the results of the approved United Proyine.es Scheme should 
~e awaited. Items 1 to 3 of the scheme which were the botanic-a! part 
were ~l'cOJumrnded for sanction, with the addition of Hupees 600 (non~ 
recurrlllg) for tbree retting tanks. 

611& September 19li4. 
T. VIJAYARAGHAVACllARYA. 
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APPE1'.1)IX LV. 

NOTE, D.~Tm THE 3BO AUGUST 1934, ON SUBJECT No. 49, NOTB: By?lla. 
CIIURCDlLl., DEPUTY DIlU!lCTO& or AGRICULTt1Bl!I, NORTnEBN CIRClJ!l, 
CF.NTBAL PnOVINCES, ON SANN-HmlP AS A FIB&I!I CHOP IN TllJiI CENTB.Al. 
PBOVIN("ES. 

Attention is invited to the attached copy ot & letter No. 117-Agri .. 
dated the 14th January 1933, to the Government ot the Central Provinces 
(Annexure I). The n~ on Sann hemp received in reply from the Gov­
ernment is submitted for the consideration of the Advisory Board 
(Annexure II). 

2. Reference is invited to the note dated the 26th July 1934, already 
circulated to thc Board, with applications from the Governments of 
:Madras, BGmbay and the Central Provinces for grants for research work 
on Sann hemp in those provinces. The present note (Annexure II) will 
first be placed before the Sub-Committee of the Board appointed to con­
sider the schemes referred to above, namety :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman ex-officio. : 

2. The Agricultural Expert, Imperial Council of Agricultural 
Research. 

3-8. The Directors of Agriculture, Madras, Bombay, Bengal, 
United Provinces, Bihar and Orissa and the Central Pro· 
vinces. 

9. Mr. T. S. Sabnis (subject to the appronl of the United Pro­
vinces Government). 

Rai Sahib lIalik Charan Das, Secretary, Imperial Council of 
Agricultural Researcli, Secretary, ex-officio. 

The report of the Committee will be submitted to the Advisory 
Board in due course. 

ANNEXURE I. 
COpy OF LETTER FROM THE SECRETARY, IMPERIAL COUNCIL OF AORICt:-LTURAL 

RESEARCH, TO THE SECRETARY -TO THE GOVER~n[n;T OF Tilt CL~TRAL 
PROVINCES, AORICULTURE DEPARTMENT, NAGPL"'R, No. 117IAoRI., DATED 

THE 14TH JAN\JARY IJ33. 
Recommendatio'1l$ contained in the report. on Hemp Marketing in India by 

Mr. T. S. Sahnis. 

I am directed to say that Mr. T. S. Sabnis who was appointt'd by 
the Imperial Council of Agricultural Rt'search to conduct an t'nquiry in­
to tht' problem of hemp markt'ting in India, has, in para. 85 of his re­
port, recommended that. the possibilities of breaking and scutching of 
green as well as rettt'd stems, by hand and power machines should be 
investigated. An ad; loc committee was appointed to consider the re­
commendations contained in Mr. Sabnis's report and it was stated in 
the course of discussion at the meeting of the Committee that a good 
deal of work in conneetion with breaking and scutching by hand 
machines had been going on for some considerable time under Mr. 
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Churchill, Deputy Director of Agriculture, Northern Circle, Central 
Provinces. The Committee accordingly recommended that a report on 
the subject might be obtained from the Director of Agriculture, Central 
Provinces, before it considered the possibility of arranging for a more 
intensive investigation of these problems at some central station. I am 
to request, therefore that if the Central Provinces Government ha,:e nO 
objection, the Director of Agriculture, Central Provinces, may k~ndly 
be instructed to furnish this Department, as early as possible WIth a 
report on the work. referred to above. 

ANNEXURE II. 

SANN IIEl\1P (CROTOLARIA JUNCIA) IN THE CENTRAL PRO­
VINCES AS A FIBRE CROP BY MR. CHURCHILL, DEPUTY 
DIRECTOR OF AGRICULTURE, NORTHERN CI~CLE, C. P. 

l"·t!liminat·y note.-This plant grows well in many districts in the 
Central Provinces and for a long time has been known as one of the 
most satisfactory forms of green manure. It is also one of the best 
known sources of fibre for rope and string making in Central India. 
It grows particularly well on well drained hill sides, and in lighter soils 
during the rains. It is sown at the beginnillg of the rains, the normal 
seed rate being about 100 lbs. per acre. For fibre production, the best 
crops are to be found in the Satpura Hills, in the upland districts of 
Mandla. Chhindwara (including Seoni-Chappara) and Betu!. It very 
quickly shows signs of water logging, and will not thrive in any soil, 
which is badly drained. It is harvested dead ripe in November. It 
is then made up into bundles and taken to the nearest suitable water, 
nulla, river or tank, for retting. The waJ:er is usually foul and dirty, 
and is still further polluted by the sann straw. The smell in the locality 
is also not very pll'asant. The industry thl'refore is not a very popular 
one in many areas. This is one reason for the caste prejudice against it. 
Most of those handling it are of the lower castes. This retting process 
takl's .about eight days. The bundles are then removed from the water. 
and are set out to dry. As soon as they are dried the scutching process 
begins. 

. The acreage outturn in dry retted straw varies enormously. Mukerji 
gIves the outturn in cleaned fibre as from 200 to 1,200 lbs. per acre. This 
would mean a dry retted straw outturn of 2,500 Ibs. to 15.000 Ibs. per 
acre. Mollison records a yield of 6,280 dry retted straw and 520 Ibs. 
finished fibre per acre. 'The present Extra Assistant Director of 
Agriculture, Juhbulpore, was Superintendent of Powarkhera Farm, when 
sann was a very popular crop, and the yields from the fertile lands of 
Powarkhl'ra were as hi/!h as 16--20 maunds per acre of clean fibre. This 
is l'quivalent to an outturn of 16,000 to 20,000 lbs. per acre in dry retted 
straw. 'Fhe Powarkhera fields in question are particularly well drained 
and ferhle. Although the mattl'r will be ml'ntioned later on, it should 
be noted h~l'e tl.&.t there is no claim made that the quality of fibre obtain­
ed from thIS type of crop, is at all desirable. 

. Th~ scutchfng process is carried out by hand, as a ' cottage • or 
'V!'llage mdustrv, In.the Central Provinces the ordinary way is to break 
smgle stalks and stnp them, some experis may break two. TIle inside 
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pith.or " shieve ;'i.., thrown aside and is known as .. sann kari n. .As 
~t'.ntlOn('d ebove a ;;,ood deal of this work is done by the lower castes, 
It IS frequently earned out also by Gonds and other semi-aboriginals. It 
is'a fair average, to obtain a ratio of 8 per cent. clean fibre to dry retted 
straw, .and from. a featly good type fibre crop, it is nece8l;ary to he satis­
fied Wlth, a clean fibre outt,urn of 500 lbs. to 600 lbs. per acre, if the 
ordinary " country" cultivation and process are used. 

A normal man from the Satpura IIills, used to band scutching, can 
produce about 5-6 seers (12 lbs. roughly) fibre per day. Ali far a!l the 
Central Provinces is or was concerned the qualities of fibre best known 
to the" trade ", were Seoni Fine and !tarsi Fine. The Seoni referred 
to is the Seoni-Chapara Sub-division of Chhindwara District. The name 
Jubbulpore was also mentioned, but .it is thought that this was only an­

. other grade of Seoni Fine. The better fibre was Itarsi Fine, which pro­
bably came from the Satpura Hills around Betul. Seoni Fine has a 
rather greenish immature look and a distinct smell. !tarsi Fine is 8 
better colour and more uniform. 

The hand scutched products are collected in various centres by 
merchants, bailed in rather crude presses and despatched by road and 
rail. 

Weare now in a position to study the situation, which arose 8ub­
sequently to a period around 1920, when India was faced with the pos­
sibility of finding through Sann hemp fibre, a fair export market for an­
other of her agricultural products. This was brought about by the 
demand for this class of fibre being in excess of the supply, on account 
of the partial failure of the former main source of production, Russia. 

Attempted improvements and other experimental work in the C. P. 
It was suggested in various quarters, that India might be ahle to 

establish herself firmly nn the market, before the recovery of UlUlsia. 
It was certain however, that various changes would have to take 

place in the Indian production processes, before this very desirable end 
could be attained. Looked at from a purely provincial point of view, 
a large increase in the area under this crop, offered no difficulties. There, 
were and are large tracts in the Satpura Hills and elsewhere in the Cell­
tral Provinces where Sann hemp as a fibre crop would flourish. 

. It therefore seemed that the first problem to be tackled, was the dis­
covery of an h:upro,'ed method of scutchirig. From the point of "jew 9f 
11 world iuurket, tlw hand scutching process, leaves much to be desired. 

The three main objections to it are :-
(1) It js .much too slow. The outturn per unit of 12 lbs. per day 

is hardly a commercial standard. It is somewhat eIpen­
sive. 

(2) It is very difficult to standardise the products. There is M 
gauge' or- standard. One man will do better work than 
another. 

(3) It is too gentle a process. Too much mnd, dust and gener~l 
rubbish are left on the iw:called finished fibre. Too many 
weak 'elements in the fibre are left in; -
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In 1925 owing to rumours of the falling off of Russian supplies of 
hemp, and the threatened rapid decline in the price of cotton, sann fi~re 
began to attract attention in Chhindwara and other hemp growmg 
districts. It was decided to make an effort to experiment with the 
scutching l\rrltn~eJUcnts.. It became desirable to attempt to introdu~e 
a suitable form of machine, which did the work more quickly, and also 

. more thoroughly. Accordingly a Marshalls' Automatic Scutc.her was 
scnt to Chhindwara Farm. This machine was originally designed for 
Hcutchiug Flax. Jt was of ,"ery simple constructioll, and was driven by 
a ;) nJII'. Kel'llbt'ne Engine. Details of its construction are not within 
the scope of this note. 

Attempts were made to scutch with this maCillDC. Good retted 
straw was lLSed, anu it soon became obvious that :i. grt!at deal more of ex­
perience and skill was necessary on the part of the operator delivering 
the straw to the machine. 'rue process was not purely a mechanical 
process. The" stricks" of straw had to be held by the operator, as 
is the ease with the Belgian, Flemish or Irish scutching wheels. Well 
dried unbroken retted straw was used, also broken straw. The lack 01' 
skilled labour lead to the machine being far too severe on the material. 
'I'he fibre was" finished" to such an extent, that there was very little 
of it left. Every bit of the dust and mud was cleaned out, as were all 
but the very strongest fibres, a fair quantity of fibre was collected. 

As the machine was run at the correct speed, Messrs. Marshall 
Sons and Company,-the makers, directed that the steel blades of the 
beaters should be removed leaving only the wooden ones. This did 
improve matters. Specimens of this and the previously produced fibres 
were sent for report. The reports were glowing, but accurate figures 
had been kept and the acreage outturns of this type of fibre worked out 
at 30 Ib~. per acre. This of course was not a ' commercial proposition " 
at IIll. Various attempts were made to improve the outturn. Speeds 
were altered, dry retted straw previously broken was tried, but the 
rl'sults were not satisfactory. Eventually locally made Swedish 1<'lax 
Breakers were used, made in the Swedish Mission, all to no purposc. 
It almost appeared that it was impossible to treat this fibre in any of the 
Dlachines used for most of the other fibres of the same type. At the 
Sflme time I ~trongly suspected that, the machine being only semi-auto­
matic, a great deal more skill was needed on the part of the operator. 

Whilst at home on leave in 1927, I happened to visit the works of 
:Mes~rs. Robert Boby, St. Andrews Works Bury, St. Edmunds, in con­
nectIOn with the inspection of some grain grading and cleaning machi­
nery. J WIHI vcry f'truck by some very fine scutchim~ that I saw being 
perfol'lUed at these works. ()n a Boby-Soenens Seutching machine, 

I mentioned the subject of Sann hemp, and was informed by the firm 
that they Wiuld be only too pleased to arrange for some of their staff 
very experienced in this work to experiment with sann hemp. On my 
return to India therefore. I ordered some bales of good retted straw, 
baled in a grass press, to be sent to Bury St. Edmunds, from Chhindwara. 

As another firm. Messrs. Marshall Sons and Company, Limited, of 
Gains~orough, . had also shown great interest in our work, and had 
supphed us wlth the first machine. bales of the same dry retted straw, 
were sent to them, with the request that they would try to deal with the 
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straw on their AutOmatic 8Cutcher! with the aid of a really able ex­
perienced operator. 

Reports were' duly received. Messrs. Boby's had ill fortune. The 
. bales arrived ill. very poor condition, in a semi-rotting state, and their 
machine could do nothing with the straw. It was indeed doubtful if the 
Boby-Soenens machine, would ever do for sann, being designed almost 
exclusively for flax, on which fibre it produced very remarkable result •. 

1\Ie'lsrs. Marshalls' fared better. This firm like Messrs. Boby's com­
plained of the very poor quality of the baled straw. They, however, 
were able to prodl!ce three very excellent samples, and some very valuablo 
figures. Cleaned high quality fibre was produced at 10 lbs. per hour, 
tow a little less. A third sample of a very passable quality of fibre, Wal 
produced by simply passing the straw through a Six Pair Breaker, and 
shaking it. This third sample was produced at about 114 ton per hour. 

The firm's own report is attached. A. 

It would appear therefore that -it is not impossible to treat sanD 
hemp successfully with modern machinery. 

The samples were sent from Gainsboroug~ 'without any comments as 
to their .. trade "value. This was only to be expected, as it was not 
part, of the arrangement. I then made an attempt to get the sample9 
valued from a trade point of view. It was not found possible to get the 
samples valued. The Industries Department, Bombay merchants, and 
all possible avenues were explored, without results. Finally the sample. 
were sent to Messrs. The Shalimar Rope Works, Limited, Calcutta. 
This firm were not able to get a valuation, and attempted to make rope 
of the best sample, which was destroyed in doing so, as the fibre was not 
that to which tllC firm were accustomed. The othl~r samples 'were re­
turned to me, an:! tht' matter had to be dropped for that .year. 

Later, in the next year, I made arrangements, and issued instructions 
for the supply of more baled dryretted straw to Messrs. Marshall, 
through their Bombay Branch, and arrangements were made for the 
fibre produced to be sent to the Imperial Institute for valuation. 

The report of the Imperial Institute is attached. B. 
On this' occasion' theftrm were not tied down to the type of machine 

to be used, and_have very' strongly advised us to use a .. Drum Dresser" 
in preference to any other type of scutching machine, in view of the 
lack of skilled labour. The cost of such a machine is Rs. 957 and it is 
not anticipated that a suitable oil engine to drive it would cost more 
thait Rs. 800. A" blue print ", of the machine is attached (not printed). 

Owing to the financial troubles of the Central Provinces, it has not 
been possible to give this machine a trial in this country, and therefore 
ar. regards scutehing, it has not been possible to proc~ed any.cl1rthllr. 

,stral.O.-Throughout the correspondence on this subject with home 
:firms, who have been good enough to try to deal 'with sann fibre, by 
machinery, one fact is outstanding, and that if( the very poor quality of 
the straw.' The firms always mentioned it. They attribute this to bad 
retting. Retting can be' bad in two ways only,' generally speaking. 
Sann can be over retted or under retted. that is the period of rettiD? 
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has to be studied. This has been done, and it has been found to vary 
with the temperature of the retting water, from about 6-8 days,-six 
Jays in the hot weather and 8 in the cold. The soil where the crop is 
grown also has sOble effect, the lighter soils producing the lighter 
coloured fibres. The general tendency is to over ret. 

The main criticism, however, was directed against the foul state of 
the straw. It was dirty and dusty. This is due to retting in dirty 
!:Itag-nant water, or little more than puddles. Mr. Sabnis, who visited 
this District in 1931, was able to see retting going on in muddy pools in 
the various tributaries of the Nerbudda River in Jubbulpore and Mandla 
Di.;tricts. 'l'he harvested sann is tied up in bundles rather like sheaves, 
and these are laid in the pools or river channel. If there is a small 
current Howing, these bundles are weighted down with stones. 

In 1931 I decided to make some trials to obta-in a better quality 
lItraw. Clean water was necessary, and as this had to be under depart­
mental control, it was considered that the Ratona Section of the Saugor 
F'arm would be most suitable. 'l'lle land is ,vell drained, and . .the. rainfall 
light, and the irrigation tank otters a large volume of clear water. The 
boom system or Hoat system was used, a system used in South Africa, 
and other countries, where retting is done in running water, in big 
rivers. The harvested sann was tied in bundles, and the bundles were 
tied together in booms, rafts or Hoats. These were sunk to just below 
the surface in If)' 01' clean water being anchored to prevent tl,em drifting. 
Daily registers of the temperature of the water were kept, and booms 
were retted for various periods. On the completion of the retting period 
ea~]l boom was towed ashore, and was landed, broken up, and stacked 
in the ordinary way for drying, on the stone· facing of the tank bund, 
tn keep it free from dust or mud. 

- The dried straw was then very carefully scutched by han.d. The fibre 
was collected in lot!!, each lot being produced for a retting period. The ex­
periments are still going on, and there are now a good many samples 
awaiting valuation. . 

I cannoftoo strongly urge the necessity for a readily available and com­
petent trade opinion on this type of fibre in India. It is only in the final 
stage, that the Imperial Institute need be called in. . 

At present matters are held up, for lack of such an opinion. Such 
results as I have are for general purposes a meaningless mass of figures, 
whilst the end in view is the" commercial value of the fibre and its comparison 
with that of other countries. ' 

Finally if India is to establish herself on the market as a source for the 
supply of good qUIlJity hemp fibre, it will be neceSS/lry to see that the 
grower /rcts a fail' share of the increase in the value of the crOll. The 
growel: i~ uSlIally responsible for the retting, and in manY' ca.~es the 
scute~m~ also. There is no indication that the fihre from :\. very heavy 
1~~urI~nt cro~ is any better than that from a normal Cl'Op. The proba­
bIlIty IS that It is weaker. Increasing the acreage outtum of grcensann 
or str~w for fibre, is fraught 'with danger. -The heavy luxuriant, succulent 
crop IS an- advantage as a green manure but not as a nrodilcer of !'!'ood 
quality fibre. ' 
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If map-hine 8cutching ean be introduced, the imprOYCIDcnt in retting 
will be the greetest necessity. For retting the culti\'utor is rcspollsible, 
and unless a fair share of the premium offered for better quality fibre can 
be guaranteed to ],im, he will do nothing, and the opportunity will be lost. 
Nor can he afford to wait for his money. 

It is feared that nothing will be done unless the Department of Agri­
culture is permitted to set the ball rolling on a very small scale. 

25th Novembf,r, 1933. 

E. A. H. CHURCHILL, 
Deputy Director of Agriculture, 

C. P. ana Berar, Northern Circle. 

A. 

COpy OF LETTF..R FRO1\{ lIEI:'lSR!':. MARSHALL SONS AND CO. (INDIA), LTD., 
BALLARD ROAD, BOMBAY, TO THE DEPUTY DIRECTOR OJ' AoRICULTURE, 
NORTHERN CIRCLE, JUBBULPORE, C. P., No. R.F.G., DATED THE 11TH 
MARCH 1929. 

We refer you to our letter R.F.G.119553, of the 4th October 1928, 
wherein we advised you that we were sending the two sample bales of sann 
hemp straw to Messrs. Marshalls, Gainsborough. We have now before us 
their report, giving results of tests carried out by them, which reads as 
follows :-

" When the two bales of sann hemp were opened out, the straw was 
found to be in bad condition. In transit, the bales had either been exposed 
to rain for a considerable period or had been dropped in the dock. 

Where the straw had been bent Over to aid packing the fibre had again 
retted and rotted through, so a considerable bulk of the straw waa of very 
short length. However with careful sorting and slow drying we have been 
able to secure sufficient straw from the centres of the bales to allow us to run 
the tests through. ' 

Tests. 
The sample" A " of sc.utched fibre has been subject to the following 

treatment :-

It was first passed through the Marshall 6 ~air Flax Breaker and then 
scutched on the Marshall Flax Scutcher. The breaking machine was set 
with practically no tension on the rop roller springs. 

As regards the sc.utcher we discovered by previous tests that only half 
the blades were necessary so we removed the 4 stef:l blades in each drum, 
leaving only the 4 wood blades which were quite sufficient. Except for this 
the operation was standard. 

When the straw was taken off the breaking machine and stricked ready 
for'scutching its weight was only 20 per cent. of the original weight. That 
is to'say 80 per cent. of woody core was taken out in the breaking opp.ratioD 
alone. 



The figures for sample" A" (scutched fibre) and for sample II B " 
(Tow) are as follows :-

Weight of straw 
Weight of broken straw 
Weight of lICutched fibre 
Weight of s~utched tow 
Yidd of finished fibre 
Yield of tow 
Time taken in scutching 
Bute 10 lbs. Finished fibre per hour. 

56 lbs. 
111 lbs. 
3 lbs. 6 oz. 
2 Ibs.2 oz. 
6 per cent. 

3.S pt'r cent. 
~O minutes. 

The sample' B ' is of the Tow reftcrred to aboye and was treated "'ht'n 
gatht'red from the lICutchcr as by ordinary hand l"'ill. 

The sample' C ' has not been scutcht'd. This sample was prepart'd as 
follows :-

A quantity of the short and bruiSt'd straw was gatht'red from the out­
side of the bait's nnd was passed through the Marshall Breakt'r and tht'n 
shakt'n out by hand, this opt'ration being performed twice. bt>yond this it 
has rt'Ct'iyt'd no other trt'atmt'nt. Of courst' the result is not real clt'an but 
it s1l(lw~ all ~·ielll (" 16! per ct'nt. and considering the wry poor quality of 
the ~~J .IW \It' thought it might interest you to .,~ this salUple as our 
brt'lIkin!! IIllldliul' i" capable of treating about t ton of similar straw l,er 
l;,)llr. Apart fro:'1 rel40ying most of the woody core IIUl' breaking Dlachine 
1111:; II ~orteninl? (/ft'Ct on the fibre." 

We hope the fort'going will be useful to you. 
Always with pleasure at your service. 

Copy. 
F.I540i18. 

True Copy. 

B. 

We are, etc. 

Imperial Institute. 
South Kensington. 
London, S. "'.-7. 

REPORT ON SANN HEMP AND TOW PREPARED FROM RETTED 
STALKS. 

, T~t' sllm~les which are tht' sub~t of this I't'port were forwartlt>d to the 
Impt'rlal In"htut~ bv lIE'SSrs. lIarshall Sons and Co .• Ltd .. of GainsllOroll~h 
who had prepared them from retted Sann straw supplied by the officiatin~ 
Dirt'Ctor of Agriculture at JUbbulpore. The firm had bet'D rt>qut'stt'ti to 
trt'at the ~traw for the extraction of fibre by their machinery and to submit 
tht' resultmg prodUcts to the Impt>rial Institute for examination. 

The subjed was also l't'ft'rred to in a lettE'r to the Imp'erial Institute 
datt'd 14th November 1930 from the Indian Trade Commissioner in London, 
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who asked to be su~lied with a report on the results of the examination of 
the material. . 

Messrs. Marshall stated that alter carrying out trials with various 
machines they had found that the best results were obtained by treating 
the dry straw ,·ith their 6 Pair Breaker and an Irish Scutch Wheel. The 
breaker removed 75 percen"t. of shieve quite free from fibre or tow ; the 
shieve remaining on the fibre alter this operation was removed \>y treat­
ment over the scutch 'Wheel. 

The best yields obtained from the original dry straw were 181 per cent. 
of finished fibre and 51 per c.ent. of tow. The firm expressed the opinion 
that for pr~ctical operations in India a drum dresser would be preferable to 
the scutch wheel, as it would not necessitate any skilled labour and would 
furnish it larf!er output per hour. 

Description. -
Fibre.-Weight 501bs. 
This was a fairly fine, lustrous, pale yellpwish-brown fibre, which had 

been fairly well separated and freed from woody matter. The strength was 
good. The length varied from 4 to 6 feet, being mostly from 41 to 5 feet. 

Tow.-Weight 18 lbs .. 
This consisted of short, tangled fibre, of good strength and similar 

character and appearance to that described above. The strands measured 
up to 21 feet but were mostly from 1 to 11 feet in length. 

Results 0/ Examination. 
A representative portion of the fibre was chemically examined with the 

following results :-
Per cent. 

Moisture 9.3 

{

Ash .. 0.9 
. a-Hydrolysis, Loss 12.9 

Expressed on the b-Hydrolysis Loss 21.9 
moisture free fibre. Water-washing,Loss 5.1 

Cellulose _ _ 78.4 

The material suffered higher losses on water-washing and hydrolysis, 
and contained rather less cellulose, than some 'Of the samples of well cleaned 
and prepared sann hemp previously examined at the Imperial Institute.­
The high loss on water-washing may be attributed to the fibre not having 
been adequately freed from gum. 

Commercial Value. 

. The fibre and tow were submitted to a firm of mere.hants in London 
(Messrs. Wigglesworth and Co., Ltd.), who furnished the following 
report :-

The results 'Of the present experiment may be considered satisfactolj. 
The fibre - is glosSy and sufficiently well cleaned to be marketable ; it hILI 
good strength; and although slightly broken, this defect could no doubt be 
remedied by ICdopting Messrs; Marshall'8 suggestion for the treatment on 
d,rum_ instead of- the Irish &lutching blades,_ which are obviously too sevt>r6 
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on fibre of this class. We consider the fibre an improvement on even the 
best of the hand-prepared fibre shipped from India. 

The tow produced iP clean and fairly long, and would compare 
favourably with Russian or Hungarian tow, although rather more brittle, 
as is usual with Indian Crotalaria fibre. 

We value the long fibre at £22 and the tow at £16 per ton. 

It should be noted that values to-day are exceptionally low. Fine 
Jubbulpore selling at £13 lOs. and Fine Dewghuddy, which is regarded as 
the best type of Indian Hemp, at £19 per ton. It can be seen, therefore, 
that this experiment is of considerable interest, and we would recommend 
a continuation in India, on the spot where the material is produced, by the 
shipping of a unit of machinery, as offered by Messrs. Marshall. It would 
however be advisable, before sending the drum machine, that some fibre 
should be passed through it in order to see if the result is satisfactory. 

Remarks. 
It will be seen from the foregoing results that fibre and tow of good 

quality .have been produced by the treatment of dry, retted sanD llemp 
stalks in the experiments conducted by Messrs. Marshall and Co. It 
would therefore appear desirable for the firm to be supplied with a fur­
ther consignment of the retted straw in order"to carry out tMir su'''gested 
trf:'utment with a drum dresser, and, should the results be favo;'rable, 
eventually to make arrangements with the firm. for -suitable machinery to 
be forwarded to India for the purpose of practical trials on a commercial 
scale. 

If so desired, the Imperial Institute will be glad to receive for examina­
tion samples of aTy fibres which may be produced in the course of such 
trials. 

True copy. 
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APPENDIX LVI. 

NOTE, DATED THE 26TH JULY 1934, ON SUBJECT Nos. 50, 51 AND 52 : 
A. ApPLICATION FROM THE GOVERNMENT or :r.1ADaAS, FOB A. GlUNT or 
Rs. 1,500 3PREADOVER TBBEE YEARS FOB A SCHEME 01' EXl'ERlllENTS 
FOB TIIE JMPROVEMENT 01' SUNN-HEMP FIBRE AT THE AGRICULTURAl.­
RESEARCH SUTION, SAMALKOTA. B. APPLICATION FBOX TllE GOVERN­
MENT OF BOMBAY FOR A GRANT OF Rs. 1,500 SPREAD OVER. THREE TEARS 
FOR HE81!ARCH \VORK ON SUNN-HEMP IN THIl BOKUV' 1)a.&;IDEN'CY. 
C. ApPLICATION FROM THE GOVERNMENT OF THE Ce:."TRAI, I'ROVlNCES 
FOR A GnANT OF Rs. 20,060 SPREAD OVER FIVE YE4R~ rOll A. 8CHlIL'tE OF' 
RESEARcn \VORK ON SUNN-HEMP IN THE CENTlUI. PaoVINCEB. 

Attention is invited to the 'attached note dated the 22nd January 
1934 (~ndo. I~ on the subject mentioned above. The scheme>J were 
considered by the Advisory Board at its meeting held in February 1934 -
but it was decided, vide extracts froon the proceedings of the Board 
(Bncl0. II) that they might be referred to an ad hoc Committee to be 
appointed by the Chairman of the Board. The Vice Chairman to the 
Council has accordingly appointed the undermentioned Committee for 
tbe purpose :-

(1) The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, ex-officio. 

(2) The Agricultural Expert, Imperial Council of Agricult~ral 
Research. 

(3) The Director of Agriculture, Madras. 

(4) The Director of Agriculture, Bombay. 

(5) The Director of Agriculture, Bengal. 

(6) The Director of Agriculture, United Provinces. 

(7) The Director of Agriculture, Bihar and Orissa. 

(8) The Director of Agriculture, Central Provinces. 

(9) Mr. T. S. Sabnis (subject to' the approval of the United Pro­
vinces Government). 

Rai Sahib. Malik Charan Das, Secretary, Imperial Council 0(," 
A~rieultural Research, Secretary, ex-officio. 

2. The Committee will-meet' on an afternoon between the 3rd and 
the 8th September 1934 which will be. fixed to meet the convenience of 

,members. The report of the Committee will be circulated to the Advisory 
Board in due course. 

3. With reference to the last sentence of Enclo. II, the Dir~ctor 
of Agriculture BenD'al, has intimated that no sunn-hemp scheme w1l1 be 
submitted by the Be~gal Department of Agriculture as the work is being 
undertaken from provincial funds. . 
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ENCLO I. 

X(JTE DATED THE 22nd JANUARY 1934, FOR THE N:rnTH MEETIKG 
• OF THE ADVISORY BOARD, FEBRUARY 1934. (SUBJECT No. 29.) 

A. APPLICATIO~ FROli THE GOVERNMENT OF MADRAS FOR A 
GH.L"T OF Rs. 1,500 SPREAD OVER THREE YEARS FOR A SCHEME 
OF EXPERIlIENTS FOR THE DIPROVElIEXT OF SUNN-HEMP 
FIBRE AT THE AGHICULTCRAL RESEARCH STATIOX, SAlIAL­
KOTA: 

rl. API'LICATIO~ FROli THE GOVERXlIEXT OF BmIBAY FOR A 
GHANT OF Rs. 1,500 SPREAD OVER THREE YEARS FOR 
RESEARCH WORK ON SUNN-HEMP IN THE BOliBAY PRESI­
DENCY. 

C. APPLICATION FROli THE GOVERNMENT OF THE CENTRAL 
PROVINCES FOR A GRANT OF Rs. 20,060 SPREAD OVER FIVE 
YEARS FOR A SCHEllE OF RESEARCH WORK ON Smi'N-HEMP 
I~ THE CENTRAL PROVINCES. 
Attention is invited to the attached letter (Annexure I) No. F.-137133-A., 

dated the 29th June 1933, addressed by the Secretariat of the Council to the 
Departments of Agriculture in Madras, Bombay, Bengal, United Provinces, Bihar 
and Orissa and the Central Provinces, regarding the recommendations contained 
in the Report on Hemp Marketing in India by Mr. T. S. Sabnis. As a result 
of this, applications for grants for research work on sunn-hemp have now been 
rl'ceived from the Governments of Madras, Bombay and the Central Provinces. 
A copy of each of these schemes will be found in Annexures II to IV. The 
Madras and Bombay schemes involve so far as the Council is concerned, an 
expenditure of Rs. 1,500 each, spread over three years while the Ceutral Pro­
vinces scheme is for a period of five years and involves a oon-recurring expendi­
ture of Rs. 10,000 and a recurring expenditure of Rs. 10,060 or a total of 
Rs. 20,060 spread over the five-year period. The three schemes have been ap­
proved by the respective provincial Research Committee and' the local Govern­
ments. In the ca..e of the scheme from the Government of Madras, the local 
Government have definitely stated that their scheme is not one which they would 
IJe prepared to undertake at their own cost. 

a Tbe three schemes are now for the consideration of the Advisory Board. 
Iu this I'onncction it may be stated that at its meeting held in August 1933, thc 
Advisory Board recommended an application from the Government of the United 
PlOvinees for a grant for research work on sunn-hemp in that province at a 
Eli;;htly redueed cost; this seheme has since heen approved by the Governing Body 
IIn,1 is at present awaiting the allotment of funds. 

ANNEXURE I . 

.-: COpy 01' U:TI'ER No. F.-137j33-A., DATED THE 29TH JUKE 1933, FRO!! THE 
SEC'RETARY, IMPERIAL COt"NcrL 01' AGRrCrLTURAL RESEARCH, TO THE DIRECTO:1S 
01' AGRICULTt'RE, MADRAS, BOMBAY, BENGAL, UNITED PROVINCES, BIHAR AND 
OmsSA, AND THE CENTRAL PROVINCES. _ 

Recommendations cOfltai"ed in th~ report 0" Hemp Marketing i" India by 
Mr. T. S. Sabnis. 

. I !1m dircct~d to say that Mr. T. S. Sabnis, who was appointed by the Imperial 
(OUl\('l~ of .Agn('~ltu!"lll Researeh to ('ondu('t an enquiry into the problem of hemp 
marketing lD India, m the course of his Report, recomml'nded i"t~r alia, that :_ 

(1) The IIdvnutages of driving the harvested crops as practised ill Ratna­
(!iri oistrict (Bombay Presidency) should be investigated. (Paras. 
';"1 ar,d 82). 
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(2) Instructions should be given to cultivators regarding the proper time 
and method of harvesting, retting and extraction ot fibre and dorts 
should be made to improve facilities for washing. the fibre wheru 
these are deficient (Paras. ll, 15, 29, 36, 45, 53, 71, 83, and 85). 

(3) The vertical and twisting actions of, the retted bundles during wuh­
ing as practised in the United ProviMes (ParL 15) and beating 
of the retted material during extraction as practised in some parta 
of Bengal (para. 45) are undesirable (parL 83). 

(4) The practicability of improving the quality ot sunD-hemp fibre by 
'sweating' should be investigated (parL 84). 

(5) The practice of leaving sticks and dirt in the fibre and ot twisting it 
tightly into hanks which serve to hide • loading' should be discour­
aged (paras. 16, 86). 

(6) It is desirable to study the effects of the season of growth, and of 
harvesting and retting practices on the fibre with a view to improve­
ments (para. 87). 

2. An ad hoc Committee appointed by the Imperial Council examined these 
recommendations and came to the conclusion that before any action could be 
taken on the above recommendations, investigations would be necessary in tho 
provinces concerned. In this connection the question of having the work carried 
out at some central station was raised and the possibilities of the Harcourt Butler 
Technological Institute at Cawnpore were considered. The advantage claimed 
for a central station. was that accurately controllcd experiments could be conducted 
under the supervision of a skilled technologist who could also be employed to carry 
out tests on strength and quality of fibre. The results obtained at the Central 
Station would then be applied in the provinces with suitable modifications for local 
conditions. But the scheme of research at a central statIOn was not favoured 
in present financiH.! circumstances and it was decided that the investigations Jlhould 
bt' limited to the removal of specific defects pointed out by Mr. Sabnill in the 
matter of growing, harvesting and retting of the crop. It was also suggested 
that the Directors of Agriculture might arrange for experiments with the object 
of obtaining quickly results which would help the growers to produce fibre which 
would he cleaner alld more suitable for th~ ultimate use to which it WbU}d be 
put. It was also agreed that the Provinces concerned might each be offered a 

. small grant of say, Rs. 500 per annum for a maximum period of three years for 
carrying out more urgent experiments and that if any tests, in the United King­
dom, were found necessary, the cost of these should be met by the Council. 

I am to add that should you consider it necessary, an application for a grant 
froln the Council, for carrying out the necessary tests, ete., in this, may ple&l'e 
be made in the usual way. . 

ANNEXUREIL 

SCHEME OF EXPERIMENTS FJR THE IMPROVEMENT OJ' SUNN-HEMP J'IBRE AT TUI 
AGRICULTURAL RESEARCH STATION, SAHALK:OTA (MADRAS). 

Sunil-hemp is grown in circars in summer months as well as in winter months. 
The summer grown crop is used either for fibre or for manure while the winter 
sown one for fodder or for manure. In June-July it is grown in dry lands as a 
m.ixed crop with dry paddy, cotton and red-gram for seed purposes. The sum­
mer crop generally comes up well without much damage being done by insects 
but the winter sown one is largely damaged by insect pests particularly Utethesia 
pulchalla and' as such the pest has g()t to be controlled if the experimental work 
is to be continued with the cold weather crop 8.'1 well . 
. - ".As' it . is not possible to take up fresh area due to the smallness of allotment 

an area of 3 8('1'C8 from the farm land is proposed and the cropping will be fitted 
into the existing rotation. 
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_\~ the final product required is only fibre, experiments relevant to the 
pllrpo:;e are proposed in the following paragraphs. 

1. Collection a.ld trial of t"Qrietit'8.-Improvement of varieties or ~t~ J;ly 
selection i8 bt>yond the scope of this scheme. A large number of vaneties wilJ.. 
howe\'er be collected from dilIt."reut parts of the Provinee and tested for thea" 
fibre yi~lding capacity. The large seeded types are considered to give fibre of 
superior quality. 

2. Effect of .eed ralll on fibril co~tllnt.-Sparse ~tand U:tduoes bra~ehing of 
stew, which is not 1& desirable feature ill fibre extraction while very thick stand 
is reported to be responsible .for ~E.'ak fibre. S~d:rates of 30" 50, 6~, 70, SO, ~OO 
pound" to the acre will be tn-;d WIth the bes~ YIE.'ldmg types With .a View, to an:ve 
at the optimum seed rate reqUired for proeurmg fibre of best qUalIty and quantity. 

3. Seasonal planting.-The crop will be grown in all possible seasons to see 
in whi(!h rart l.r the year the weather conditions are not favourable for the suc­
cessful production of fibre. 

4. Illfluence of .oil on fibre content.-Produce from lighter soils is considered 
fine, white and strong, while that obtained from heavier soil is comparatively 
COIoI'~l', dull- white und weak for the same variety. The crop will be grown 011 

light medium and hca,'Y soils to see their bearing on the quality and quantity of 
fibre. 

5. Fibr. itl rllUJtion to df!'pth of soil.-Good surface tilth is considered sufficient 
"'hile deep ploughing is deemed unsuitahle. This has got to be verified. 

6. Effect of manurIl8.-Heavy mauuring especially with nitrogenous manures is 
eonsidE.'red not desirable while moderate doses of the same are said to give best 
results. The effect of phosphatic manures on the fineness and strength of fibre will 
also be ascertained. 

7. Effect of Irrigatio ... -Under dry conditions, fine and strong fibre is said to 
be obtained while irrigated conditions favour coarseness. The veracity of this 
belief has got to be verified. 

8. Effect of continuo,,", cropp'ng.-Continuous cropping may have some 
deteriorating effect on the fibre content. 

9. HanJesting triaI8.-(') Harvesting of stalks. 

(a) before floWE.'ring ; 

( b) after flowering ; 

(l') before setting of seed ; 

(eI) after setting but before ripening of seed ; 

(e) after ripening of seed. 

It is believed that best colour and fineness are obtained when the crop is harvested 
before the seed sets and best combination of strength, colour and fineness is obtained 
if the crop is harvested just before the seed is ripe. When the seed is ripe, the fibre 
loses colour and fineness but gets stronger. 

(N) PuUi"g versus cutting.--In some places, the stalks are pulled out and 
ret ted while in others they are cut to ground level for retting. Differences in the 
quality and quantity of fibre due to this differential treatment will be noted. 

10. Tr~at"'t"t afttr lIanJ~st.-(i) Grading of stems according to size to see 
whetber it makes any material difference in the quality of sample obtained. 

(ii) Drying as against non-drying of stalks before retting . 

. (iii) Cutting of roots and tops (a) before drying (b) after drying (c) uot 
euttmg at all 
Ll92ICAR 
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11. (i> Optimum period of ftttinC to get best qualil7 Abte. 
(ii) Complete immersiOD as against butts first aud tbeD the ybole Italk.. 

(iii) Betting in stagnent Yater ur ... in nmninc .... ter. 

12. W .. ~itlg n4 ClHtliag.-(i) Washing mted bundles as against ennded 
fibre.. 

(ii> Beating yet fibre as against dry fibre. 

13. Eztractiotl.-(i) Dry .. .nu yet extraetion. 

(ii) Single stalk extrvtion t'~ small bundle extraetion. 

14.. l),yillg.-Drying in shade UnN, drying in sun. 

15. Stc('otillg.-(i) Sweating .. ~ nOlH1resting. 

(ii) Sweating of extraeted fibre as against retted material. 

Ar('(J proposN.-As aforesaid already an an>a of 3 &ens 1rill be allotted for tIM 
J"1II'PCI6e. F. K os. 1 a and II al'P lighter in te.xtllft. 

Nat.n of uP"i-""b.-AD the field experimftlts yilJ be laid out on tIIe}"ishrr'1 
Uling squal'P or randomised bl~k method and then> 1rill be mtJkient n1lJnbeor of 
... plea taken in other eases to give fairly a«Urate datL 

Beflillg.-Betting 1I"ill be done in the ehaDnel Yest of field nUIDberi 17 
to 22 aud provision is made for a et'IDeDt tub for retting and elesning in _n Yater. 

l),yiflg alld 61uatillg.-An amount of Ra. 55 is prorided for a lbed for lhe 
ftpa1l11rpoee."'_ 

St.,_The york 1rill be ~ with the present staff of the statioo and pro­
wmoD is made only for some literate assistaDee during the period.. 

By sale of fibre-3 eandies at B .. 50 ~h per ~r 

Reeeipts for thfte years 

Ezpndit.r •. -As some items of work al'P of • ~lft'Ilrring type and npea-
4fitant on these has to be undertakm at the very IItart an amoant of BL 650 may be 
aDoUed in the 1st ~ and the baJanee of Rs. S50 equally in the other two yan.. 

Details are given below :-
,.) If __ rri.g ,~._ 

(1) One eement tub 20' X 6' X " .t Be. 1 • ~ fl of 
plinth with • leading ehannel 

(2) One thatehed abed 30" X 15' at 2 .... ~ fL •• 
(3) One Pieottah for the dry land pJo& 
(4) One cbea siekles 
(5) llaIIets, Woodell planks, PIe. 

(II) BUffrrillg ~ihlr. JWr r­
l..S.~_ 

Total 

Litnate assi:."1ante in ExperitnmtaJ work at B.. 20 

Rs. L p. 

130 0 0 
55 0 0 
30 0 0 
5 0 0 
5 0 0 

Z!S 0 () 

per men..coem •• -2-10 0 0 
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~ Ctdtit'aliofl eJpefUe. per fUrtl-

Preparatory ~ultivation-3 ploughings 

Seed and sowing at 65 lb. at 1 anna a lb. •. 

lIanure--eompost 
Harvesting. retting preparation of fibre, etc. 

For three acres at B.s. 55 

3. Jl18ullafleOttl cAarget--
Insect pt'6ts, eontrol. ete. 
n,.. freight on ~. sample fibre. etc. 

Total 

Returring expenditure for three years .. 

GR.o.""D TOTAL 

A~"}.r:xURE III. 

Rs. a p. 

5 0 0 

5 0 0 

3 0 0 

~ 0 0 

55 0 0 

165 0 0 

10 0 0 

10 0 0 

425 0 0 

.. 1,275 0 0 

..1,500 0 0 

L£orTER PROM lIB. V. V. GADGIL, DEPl'TY DIRECTOR or AGRICULTURE, SoUTH CE:l.""TR.lL 
DIY[SION, PooSA, 'l'O THE DIRECTOR OF AGRICULTURE, BoMBAY PRESIDENCY, 
PooHA, No. 5989 OF 1933, DATED THE 18TH Non:llBER 1933. 

With referent'(' to your letter No. 839. dated the 15th November 1933. I have 
the honour to submit herewith the Scheme for investigations of problems in Sunn. 
flemp ~ultivation in Ratnagiri District, for putting the same before the Bombay 
Provincial Agricultural Resea~h Committee and the Imperial Council of Agricul­
tural Rese~b, for approval and sanetioning an yearly grant of Rs. 500 for a period 
of three Yl'aN. I han· llot included the eost of Estal)lishrnl'nt, in tLis SC'heme, 
ILS the Iml'erial Council of Agricultural Research has c;learly mentioned in their 
lctier X<> F.1J37 .... 'l3A .• dated 29th Junl' 1933, that the Imperilll Government will 
offer on,y a ~mall grant of Rs. 500 per annum for a period of three rears, fer 
~8rrriJlf. (."t m.ost urgt.'nt l'xperiments to each Province concerned. 

tfpplic4lioll '0 'lie Imperi41 CoulICil o{ Agricultural R~earc" for G 6f'G8f-ill-aid 
o{ R,. 500 per altll"'" lor G period 0/ three years. 

Thl' Devgad aud RajllPur Ta!ukas in thl' Ratnagiri District of the Bombay 
P~ideney grow the best quality of Sunn-hemp fibre in the whole of India. Besides 
:his is tbe only bloney crop here. The whole of the land revenue of these two 
talukas was equivalent to the prices realL"t'd from this crop before the present slump, 
1I"0rth about Rs..3-4 laes. Mr. T. S. Sabnis, Hemp Marketing Offit'('r appointed 
)y the Imperial Council of Agrieultural Researeh, had ruitt'd in 1931 important 
~t~ (\f cultiVlltion and bas Illade 5(,me valuable suggestions regarding impro'f'e­
nent in tbe ('ultiVllhon of this erop. Thl' tract where at pre".,nt this crop is taken 
S n-.eky, full of hills and there is ,"l'T'" little of level land wbere any ('nlps of i~­
rortan~ can be takl.n. ~nder t.he circumstances it is well worth to l'nroul1l,..<>e this 
!ultivation by bringing to the uotke of the agriculturists that the are~ q~lality an.d 
quantity of this crop ean be greatly increa..<>ed and thereby a substantial lD('rease In 
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their outcome can be brought about. The Imperial Council of Agricultural Re$eal"c3 
have also decided' to investigate the recommendations of Mr. T. S. Sabnis. In 
addition to the above recommendations it is requested that some other problems as 
giwn below may also be tackled in order to increase the area under the crop as well 
as to improve the quality and quantity of the hemp fibre. 

The chief objerls of this scheme are in brief : 

(1) To study the possibility of an increase in the present area under this 
crop. 

(2) To see if the present yields of fibre per acre can be increased. 

(3) To find out whether the quality of the fibre can be improved. 

(4) To study the possibility of producing the seed locally instead of im· 
porting it every year from Gujarat. If the scheme is properly 
worked out it will greatly help to solve the varioul problems before 
the cultivators of this tract. The detailed items of investigation will 
be :-

(1) To see if the present practice of burning the land before lOwing 
can be done away with by use of sulphate of ammonia and thus 
make it possible to increase the area under this crop. 

(2) To.find out whether higher yields would'be obtained by (4) lOwing 
the crop in June instead of in August' as is done at present and 
also (b) by using different seed rates. 

(3) To ~ee if the seed required can be locally grown instead of im· 
porting it from distant places. in Gujarat. . 

(4) To study whether the quality of fibre can be improved by :­
(a) harvesting the crops earlier, and also, 
(~)by changing the periods required for rotting as well as, 
(c) by cutting the roots of the crop. 

It is proposed to conduct these trials except item No.3 at two suitable centres I 

one ~ each of the Rajapur and Devgad Talukas. The raising of san seed will be 
40ne at Chiplun. 

Expendituf'e. 

Cost of cultivation on4 acres at Rs. 100 per acre for 
.raising san for fibre in the Rajapur and Devgad 
talukas 

Cost of cultivation of san for. seed at Chiplun on one 
8.m-e 

Supervision charges at Rajapur where there is no 
Departmental man to look after the crops •. 

Wages of a watchman at 2 places for about 11 months 
from harvesting till end 

Miscellaneous 

Total 

RI. 

40(\ 

so 

25 

25 
20 

500 

It is estimated that about 1,700 lbs. of fibre and 400 lbs. of seed will be t1 
)'ieldii per .annum worth Rs. 170 at the present low prices. 

. (Sd.) V V. GADGIL, 

Deputy DWector of AgricultUf'e, 
South Centf'al Division, POOfJ(J. 
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ANNJ!jXURE IV. 

B •• earch .cheme on Sann Hemp in the Central Provinces. 

Sana hl'mp ill next to jute and cocoanut, the most important fibre ClOp is 
Indin Rnd it is certain that India could obtain a larger :;h:J.l'e oi the trade with the 
Unitcd Kingdom if more attention were paid to the better marketing of the crop. 
The Imperial Coun~il of Agricultural Research has already done something to 
hring this aspect to the notice of thc provinces where the crop is of importance. 
India had a golden opportunity to capture the English market when Russian hemp 
was temporarily out of the market but unfortunately this was not taken advantage 
of. It may now be uphill work to supplant Russian hemp in the English market 
but any improvement in the crop will redound to the benefit ofihe grower and- for 
this reason alone is worth attempting. The Central Provinces is particularly in­
terested in the betterment of the crop-both agriculturally and commercially, firstly 
because the Central Provinces grows a very large area of Sann and secondly 
because certain grades of Central Provinces hemp are well known in the market 
and fetch special premia over hemps grown in most other parts of India. 

In the agricultural year ending 31st May 1932 the total area of fibre crops in 
the Central Provinces and Berar was 95,138 acres. This is composed mainly of 
sann (Crotalaria juncea). The only other fibre crop of any importance is 
ambadi (Hibiscus cannabinils) which is grown sometimes on the" bunds" of rice 
fields and mixed with tur (Cajanus indicus) to divide the plants in the cotton fields; 
Ambadi is grown entirely for domestic use and its area is not calculated so that the 
figure given above may be taken as wholly" sann". 

Spasmodic attempts have been made by the Central Provinces Department of 
Agriculture in the past to improve the retting and presentation of samples of sann 
hemp for valuation and sale but much more intensive work is necessary if the fibre 
is to take the place it should as one of thc exportable commodities of India. Un­
fortunately the Department cannot spare the special- staff necessary to do this work 
more thoroughly and hence this appeal for funds from the Imperial Council of 
Agricultural Research. 

The main complaints regarding Indian hemp in the London market are--(1) 
its dirty condition and (2) its lack of uniformity. Spinners, in England have 
been compelled by law to instal special machinery to deal with dirty raw products 
and it is therefore understandable why sann hemp is not popular with the manu­
facturers. Italian and Russian hemp do not require special treatment and they 
have tht'refore a sp(>cial advantage over" sann". The Seoni and !tarsi grades of 
Central Provinces sann hemp are much sought after by buyers because of their 
greater cleanliness. Sann is usually retted in stagnant pools or tanks and the 
p-0wer believes that the more mud that adheres to it, the more money he obtains for 
It. In Seoni and Betul districts, sann is retted in running water-usually in a 
stream or river-and no mud and dirt adhere to the fibre which accounts for the 
enhanced price for samples from these districts . 

. Th~ first essent~al in dealing with sann hemp is to find out the best method of 
rett1l1g It and experiments will have to be carried out v.ith this end in view. Some 
work has already been done. It is proposed to construct small pucca retting tanks 
and to study the optimum conditions for retting with special reference to the 
temperature of the water and its bacteriologi~al content . 

.The department has a scutching machine which however, has not been an un­
qualIfied ~l1c~rss. Oth('r machines-worked by hand and by small oil engines­
n('ed to be tn('d and provision is being made for them in the scheme. 

T!Jere is great scope for work in the preparation of the fibre for the market. 
Experiments are necessary to find out the losses ineidental to hackling', scutching 
and other methods of cleaning the fibre. This is one of the commereial aspects of 
the invpstigation. 
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On the agricultural side, the botany of the crop requires working up. 
Nothing has been done in the Central Provinces to isolate and test the component 
races which comprise the commercial crop. There is a virgin field ready for the 
1!Iorkel". 

Iil order to carry out the work briefly outlined above, I estimate the following 
~ant will be necessary :-

First Second 

t. The Botanical Assistant on 
'. RH.70-70-75-80-85 

J. Travelling allowance 

3! Contingencies 

year. 

RH. 

840 

300 

800 

~.Non-recurring expenditure 
. for machinery and retting 

tanks • • .. 10.000 

Total 11.940 

;year. 

RH. 

840 

300 

800 

1.940 

Third Fourth Fifth 
year. year. 

Re. Re. 

900 

300 

800 I 

2,000 

960 

300 

800 

2.060 

year. Total. 

Re. Ra. 

1.020 

300 

800 

4.560 

1.500 

4.000 

10.000 

2.120 20.060 

The Central Provinces Government will provide all the land and laboratory 
ftc,~oUlmodatiol1 T{'Cjuirecl for carrying out the reseiLrch which will be carried 
~l1t by the .Agriculturai Chemist. 

ENCLO. n. 
Extracts from the proceedings of the Advisor!1 Board, February 1934. 

(i) Application ,from the Government of Madras for a grant of Ra. 1,500 
spread over three years for a scheme of experiments for the improve­
ment of sann hemp fibre at the Agricultural Research Station, 
Samalkota. 

(ii) Application from the Government of Bombay for a grant of Re. 1,500 
spread over three years for a scheme for research work on sann hemp 
in the Bombay Presidency. 

(iii) Application from the Government of the Central Provinces for a grant 
of Rs. 20,060 spread over 5 years for a scheme of research work on 
sann hemp in the Central Provinces. 

(Subject No. 29 of the Agenda.) 

Mr. Burt in introducing the subject. explained that the BQhemes were the out­
come of the di!.,(,li~sion by the Board of Mr. T. S. Sabnis' report on the IIemp 
Marketing in India. He proposed that before the Board considered the sMIemes. 
they might be referred to an ad hoc Committee to be Ilppointed by the Chairman to 
meet at or before the next meeting of the Advisory Board. The proposal wu 
earried. Mr. Maclean proposed to sul)mit the Bengal proposal by about the middle 
of l\fay. 
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APPENDIX LVII. 
"-.q. 

rlEf'ORT OF' THE S~COM.MITTEE ON • cEREir.. RUSTS' SCHEVE. 

Present: 

Diwun Bahadur- Sir T. Vijayaraghavacharya (Chairman). 

Dl'. S. p, Agharkar, 
D.', W. Burns, 
Mr. H. C. Burt. 
Khan Bahadur Maulvi Fateh-ud-Din. 
Mr. V. N. Likhite. 
D,'. K. C, Mehta. 
Prof, J. H, l.Iitter, 
Dr. n. p, Pal. 
Prof. I' K. Parija, 
Mr. P. B. Richards. 
J. H. Ritchie. 
Mr. T. S. Sabnis. 
1111-. D. R. Sethi. 
Dr. P. J, F. Shaw. 

Prog1'ess fe-port on the investigations on • cereal rusts' by Dr. K. (J. 
Mehta for lite year 1933-34 (Subject No. 56, Appendix LVIIl).-The 
prO~l"e!lo.; J'eport was approved. The sub-committee desires to report to 
the Advisory Board that every satisfactory work is being done on this 
scheme. 

PrO{lramme of work for 1934-35 (progress report, page 5).-The sub­
Committee notes that the Crop Botim.i.st, Bombay Presidency, has a num­
ber of crosses or khapli 'with other wheats and suggests that these might 
be tested for rllst-resistance with advantage. Dr. Mehta. has agreed to 
test these with single spore cultures of the different physioiogic forms or 
rust. It was &Iso explained that item 7 of the programme includes a 
cuntinuance of the study of thc possibility of over-summel'ing of rnsts ill 
certuin favourable areas. The sub-committee is of opinion that there is 
now sllfficient Imowledge of the .physiologic forms of the three rusts to 
ennble breeding work for the production {)f resistant varieties to be started 
with a rea SOli able prospect of success. This is dealt with in the extension 
scheme. The programme of 'work was approved. 

Applil~(Jfi{jn frorn the Government of the United Pro·vinces for II g,.ant 
of Rs. 1,2.J.OOO for the continuance of the investigations on cereal rusfs 7!y 
Dr. K. O. Mehta, Professor of Botany, Agra Oollege, for a· fflrther period 
of three yem's from April 1935 (Appendix LIX).-The Sub-Committee 
Iltl'ollgly rrcvmmt'nds the continuance of this scheme of work which bas 
leu to itnpl)rtlJDt results. Some minor modifications are l'eferred ttl 
below:-

Items 1 to 5 of the programme of work are approved. Item No. 6 
can now be omitted as arrangements have since been ml;1d.e for co-operatioD. 
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betwet'n tile lnaperial Eronomie Botanist and the Rast R~~R!"eh Labora­
tory in tbe b)~ing of resistant varieti8. Dt>tails of the pro,)(),eJ 
a1TDn~ml'nt arc attached. The Sub-Committ~ also eoD"iut'1'1l t~t item 
7--the <'OUlparHtive study of tbe investigations on ~rul rusts in other 
~1I:1t .. ies should be omitted. In rt'garo to itm. 8 of the pr~ullUlle. the 
SllO-Committi'e approves of this work and the Direeton of .Ap-icul~ ~)n­
eerued hne agret'd to eo-opeoration by their Mpartment. ill !hl" mll"ner 
auggcsteJ t.nt thl' Dirt'etor, Imperial Institute of .Agri~~lrnrllt Ul"-t'an-h. 
hail oJ.<:)"ej assistance from the lIyrological St'ction of tbe lustitute whi('h 
'Will sulll>tallti&l1y rednCt' tht' east. 

The financiai dl'tails of the seht'me are apprond with lI,e following 
IDnlii(j('lltions :-

1. J:liabl~1&mt,,'.-Tht' Assistant for meteorologieal work "i:l be 
re<,uir('() 1'01' 9 months making an annual eharge of Rs.. I),:;. - On thl" othl'r 
hand, the scal~ of pay of Ass.,-tants han bt't'n rev~ in the IQknnl'r 
Sl;~ted by the V'nited Provinces Rt'sl'arch Committ~ 11"1) that thl'rt' i" a 
small IIct s,1Vint.! on the l"stablishment amounting to Rs. 1,5-45 in the three 
years Qf "hich Rs. ;)4;' is required for a small. ehange in t'On~hlgt!nt 
chargE'S. 

11. £q_'pmtJlI.-Equipment 1riI1 now be reda~ to Ra. 7,!!OO ai thl! 
Couneil has been able to all(\t Ra. 1,800 for an urgent item dnrin~ tlte 
ennent year.' . 

111 . .IVaiJlftJlQJtt:. Qlfd (o .. Ii"UtJj' erpetUes.-Tbe revi!led figu," under 
thi'J hE:ad aN :-

1930).36 

1!);16-3i 

1937-38 

·un 
-1,000 
4,000 

The ebange hf.o bt't'n due mllinly to in~reasrd eharges for el~trie ennent. 
Item VIII (Visit to {T. S. A., Canada and Europe) eaD he OI'littt'lt 

entirely as the eorresponding item of the programme has l.t'en omitU'd. 
Item X (for pla~ to place sun-ey of ol'f'lT.1lllmering or ru .. h ard 

thei .. inddenCt' on erops in the Punjab, Bombay-Dt>eean "uti Ma.}P:ls) will 
~ "uhstantialJy nduet>d as a result of the assistan~ whil"h will be giwn 
from Po!; ... 1-.ut it is Jlot po.."<iihle at P~'Ilt to state the exa~t fipll"e_ The 
Sub-('('mmittee ft'eommends that the amount be St'ttlf'd by th~ '"i.-e-Chair­
m:1D in roJTt'~})(Indenee with the Direetor, Imperial In .. titnte ()f A~icllJ­
tnra1 R~llnb_ 

The !;nb-Committee also approves of the proposed arr.n~m ... nt. .. for 
the b~ilJ~ ... i rust-resistant wheats. The ~ of this for the thne rears 
is ~1jmated Ilt Rs. 5.760 pillS the rent of the land which may amount to 
r.s. teo over the whole period. 

The exact figure for which finan~iaJ sanction is ftq'Qired eannot be 
stateel III the moment bat it -.rill be less than Ra. 1.35.000 for the tbree 
Ydr periool hy the amount which it is ~Dle to san under it .. m X. The 
Sub-CWIlJIlittee neommenda that sanetiOD be given aeeonlhlgly. 

B. C. BURT. 
SnlU, 

Tlee 'I'" Siplftllttr l!JS I. 
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APPENDIX L VIn. 

NOTE, DATlD THE 31sT JULY 1934~ ON SUBJEC"l' No. 56, .REPORT ON THE IN­
VESTIOATIONS ON' CEREAL RUSTS I BY DB. K. C. MEHTA, FOR THE YEAR 

1933-34. 

At its meeting held in August, 1933, the Advisory Board considered the 
final report submitted by Dr. Mehta on his investigations on Cereal Rusts during 
the first period of 3 years of his scheme, ending April, 1933 (vide printed pro­
ceedings of the Board, August, 1933, pages 524-562). The scheme has since 
been extended for a further period of two years from that date and Dr. Mehta 
has now submitted his report (not printed) in respect of the first year oC the ex­
tended scheme covering the period 1933-34. This report is for the considera­
tion of the Advisory Board. 

2. Dr. Mehta las also applied Cor a further extension of the scheme Cor 
3 years after April, 1935, and it is proposed that this should be considered by 
a Sub-Committee of the Board. The above Progress Report will also be 
examined by the same Sub-Committee, whose report will be circulated to the _ 
Advisory Board in due course. 
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APPENDIX LIX. 

NOTE, rA'll:D THE 4Tn AUGUST 1934, ON SUBJECT No. 57, AJoPLIOl.TlOlf nOll 
THE GOVLRNMENT or THE UNITED PROVINcm:!, JOB I. GUNT 01' 
Rs. 1,24,000 FOB THE CONTINUANCE 01' THE INVES'l'lGATlONS OK CnEAL 
RUSTS :EY DR. K. C. MEHTA, PaOnESOB or BoTANY, AoBl L'OLLEOE, 
FOR ,\ FURTHER PERIOD 01' THB.EE YEARS FROM .Ann. 1935. 

At its meeting held in July 1932, the Advisory Board recommended 
a scheme for the extension of Dr. K. C. Mehta's investigations on cereal rusts, I 
for a period of two years with effect from 1st April 1933, the date on which 
Dr. Mehta's original scheme terminated. The proposals for the extension 
were examined in the first instance by a Committee of Mycologists whose re­
commendations were accepted by the Advisory Board. The report of this 
Committee (and the papers circulated to it) and the disc~ions of the Board 
thereon will be found on pages 14-15 and 123-182 of the printed proceedings 
of the Board; the extension of the scheme was effective from April 1933. Dr. 
Mehta's progress report on the work of the year 1933-34 has been submitted 
to the Board separately. It is only necessary to say here that, as the resul~ 
of succe';sful research, the scheme has now reached an important stage as pro­
mising developments in plant breeding and other practical measures of control 
are in sight. 

2. Reference is now invited to the attached copy of a letter (Annexure I) 
from the Government of the United Provinces No. 768, dated the 19th June 
1934 and the enclosures forwarding an application from Dr. Mehta for the con­
tinuance ofhis investigations for a further period of three years from April 
1935 when the present extended period will terminate. The proposal al re­
commended by the United Provinces Provincial Agricultural Research Com­
mittee involves, so far as the Council is ·concerned, a rOOurring expenditure of 
Rs. 1,09,000 and non-recurring expenditure of Rs. 15,000 (or a total of 
Rs. 1,24,000) spread over three years. 

3. With regard to the technical programme of the work proposed to 
be done, reference is invited to a demi-officialletter, dated the 6th July 1934, 
and enclosure (Annexure IT) from Dr. F. J. F. Shaw, Director and Imperial 
Economic Botanist, Imperial Institute of Agricultural Research, Pusa, offering 
the co-operation of the Second Imperial Economic Botanist (Dr. Pal) and ' 
himself in the breeding of strains of wheat resistant to specific biological forms 
of rust. Dr. Mehta has discussed matters with Dr. Shaw and Dr. Pal and 
is in favour of this modification of his scheme .. 

4. The Vice-Chairman to the Council considers that it would be an ad· 
vantage if the details of the scheme were first examined by a Sub-Committee 
of the Advisory Board consisting of the undermentioned gentlemen ;-

1. Sir T. Vijayaraghavacharya, K.B.E., Vice-Chairman, Imperial 
Council of Agricultural Research, Chairman, ez-officio. 

2. The Agricultural Expert, Imperial Council of Agricultural Research. 

3. Dr. F. J. F. Shaw, Director, Imperial Institute of Agricultural Re­
search, Pusa. 
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4. Dr. W. Burns, Director o.f Agriculture, Bombay. 

5. Mr. P. B. Richards, Officiating Director of Agriculture, Unit~ Pro­
vinces. 

6. Khan Bahadur Fateh-ud-Din, Officiating Director of Agriculture, 
Punjab. 

7. Mr. D. R. Sethi, Director of Agriculture, Bihar and Orissa. 

8. Mr. J. H. Ritchie, Director of Agriculture, Central Provinces. 

9. Mr. W. Jenkins, Chief Agricultural Officer, Sind. 

10. Professor J. H. Mitter, Allahabad University. 

11. Professor T. Ekambaram, Madras University. 

12. Dr. K. C. Mehta, Professor of Botany Agra College. 

13. Dr. B. C. Pal, 2nd'Imperial Economic Botanist. 

Rai Sahib Malik Charan Das, Secretary, Imperial Council of Agricul­
tural Research, Secretary ex-officio. 

The progress report for 1933-34 will be referred to the same Sub-Com­
mittee which will meet on an afternoon between the 3rd and 8th September 
1934 and its repor~ will be submitted to the Advisory Board in due course. 

o. The application is for the consideration of the Advisory Board. 

ANNEXURE I. 

Copy of a lettter No. 768, dated the 19th June 1934,from the Secretary to the Gov­
ernment, United Provinces, to the Secretary, Imperial Council of AgricuZ-
tural Research. _ 

I am directed to forward herewith an application from Dr. K. C. Mehta, 
M.Sc., Ph.D., Agra College, Agra, for a further grant of Rs. 1,24,000 
(Rs 15,0?0 non-recurring and Rs. 1,09,000 recurring) spread over three years for 
the contmuance of investigations on ' Cereal Rusts' in India, during 1935-
38 (as modified in accordance with resolution No.5, dated April 27, 1934 of 
the United Provinces Agricultural Research Committee, copy enclosed), for 
consid~ration Il:t the next meeting of the Advisory Board of the Imperial 
CounCil of Agricultural Research. . 

2. I am to say that the United Provinces Government have not examined 
this proposal and do not desire to be understood to express any opinion on its 
value. 
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Copy of Resolution No.5 passed at the 10th muting of the United P,(O'l'inces Agri­
cultural Research CtJVImittee held at the Council House, Lucknow, on April 
27, 1934, at 9-30 a:m. 

Resolution. 

5. Consideration of application from Dr. K. 
C. Mehta, M.Sc., Ph.D., Professor of 
Botany, Agra College, Agra, to the Impe­
rial Council of Agricultural Research for 
a grant of Rs. 1,31,898 (non-recurring 
Rs. 21,000 and recurring Rs. 1,10,898) 
spread over three years for the conti­
nuance of investigations on • cereal rusts' 
in India, during 1935-38. 

Agenda. 

5. Resolved that the scheme 
as amended by the Com­
mittee to Rs. 1,24,000 be 
recommended to the 
IlPperial Council of Agri­
cultural Research, sub­
ject to the condition that 
the Advisory Board may 
if they consider it desir­
able reduce rates of pay 
for staff so as to bring 
them in line with the 

j"f other schemes recently 
I J sanctioned. 

ApPLICMION FROM DR. K. C. MEHrA, M.Sc., PR.D., PROFES,;;OR OF BOTANY, 
AOR.\. COl,LEGE, AGRA, TO THE IMPERIAL COUNCIL 01' AORICULTURAL 
HES1URClI, FOR .\ FURTHER GRANT OJ' Rs. 1,24,000 (Its. 15,000 'NON­
RI':C'URRlNG AND u.s. 1,09,000 RIWURRING) SI'READ OVER THREE 'YEARS FOR 
THE coJi<TINVA.m':E OF INVES'l"JOA'rION'S ON " CERl::AL llUSTR " IN INDIA, 
I.'Vlmm 193[1--38 (AS MODIFIED IN ACCORDANCE WITH R.ESOLUTION :\0. 5, 
lJATED APRll. 27, 1934, OF THE UNITED PROVINCES, AGR.lCUL'rtJRAL HE­
f!EARClI COMMI'l·TEE. 

Copy of letter Nfl. 6')6, dated 17th March 1931, froTl! Dr. K. 0. Ml'llta, 
M.Sc .. Ph.b., Pr{)fessor nf Botan1/, A..gra College, Agra, t'l Ihl! Secre­
tary, blll;erinl Council of Agl·icult1u'ul Research, through the Principal, 
.-igra Cnlllge, Agra. 

I have tIle honour to IIpproach you for 1\ grant of Its. 1,31.898, 
ns. 21,000 nOll-recurring and Rs. 1,10,89R recurriug, 9pr'~ad oYrr three 
LYears for thl' continuance of inve6tigations on .. Cereal Rusts" in Iudia, 
duriug 1f13:'I--38 . 

.A S11m of al10ther Rs. 12,000 may be required for it c()-ordil1l1if'c;l 
seheme (If I'll!>t survey in the Punjab, Bombay-Deccan, and Marlr.1.i, if tIle 
deparlm~l'ts of Agriculture in those provinces are williJ!~ to undertake the 
work. 

The peric.d of the present scheme, which was sanctioner} ill the yenr 
1933, will expire in March 1935. 

I heg to t'llclose herewith a note stating briefly the resulh obtained 
so far, the pl·0~rarrJme of work and detailed estimates of cxpellditur,~ under 
the proposed scheme . 

. . FCll' dt'tidled information·on the progress of investigations IIilJce 1930, 
kin(Uv rt'f~r to. mv l'enort for 1932-33 and an article, recently published in 
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I hope that the- Impl'rial'Council of Agricultural Research willl;.indly 
sanctilll1 funds fur the ('(lntinnity of thest> investigatiolls, which when com­
pleted, should he of great value to agriculture ill this country. 

CO"l'lNUANtJ:: OF INYESTIGATIONS ON " CEREAL RUSTS" IN INDIA ~'OR A 
FURTHJ::R PERIOD OF 'lHREE YEARS, 1935-:33. 

'rhe prc~el1t S(!·heme of work on ccreal rusts under the auspices of 
the 1m p(~rial Council of Agricultural Research, sanctioned in the year 
19.3::, will expire in March 1935. The proposed scheme liS outlined below, 
ill intended to plOyide fo1' a nl&tul'1I1 expansion of the 3cope of work on 
dif,tl't'nt a!lpt'~ts of the problem under study. 

This IlI,te ,has been written in continuation of my last a1lJll131 rep,ll't, 
a lIunuuurized account of which has recently been published in the Indian 
Jou'''llul of Agricultural Science, Volume III, Part VI, D"cember 1933, 

'fhc pe~ent position for our knowledge regarding the rusts IInder 
refcrence, may be briefly stated as follows : 

I, .\unual outbreaks of yellow rusts of wheat and bar!";\,, ou the plains 
of India arc ctJused by wind-blown uredospores which are dissClnillat.ed 
from compuJ'lltively high altitudes in the hills, where they OVerSU1l1IDc:r. 

2, .As 1'01' r.s the plains are concerned, species of Berberis and 
Thalictrum, thc alternate hosts for black rust of eereais and the brown 
rust of w!teat, rl':3pectively seem to play little part in the yearly origin of 
those rnslN, 

3, B(rlJtris vulguris, raised from seed collected in England, has been 
succcssfull,V" illfected by sporidia of black rust of 'wheat in this l!ountl'Y, 
Wheat tlnel barley were infected by aecidiospores thus prodlwed. The rule 
of jnrligenons species of Berberis in the life-hi$tory of l:llaclr rllst is und.·], 
still!:: ht J're~ent. 

1. Since the last report, germination of the teleutospol'e,; of .brown 
rust of "heat has also been obtained and experimental wOlk with indigen­
ous species of Tlralictrllm is in progress. 

5. Brown l'USt of wheat and the black ru~ts of whaat and barley are 
in all probability di~eminated to the plnins from compal'ati'l.'cl.y low alti­
tudes. where 011 account of. a milder winter their uredospul'es occurring at 
the time of suwing cause outbreaks on the new crop rat.her early ill the 
seaSOll (Noycmbcl'-Deeember). Both thes(' rusts have recently uccn found 
to OVl'I'summer at altitudes of 3,50(}...-....4,000 feet undernatUl'1l1 irrigatiun 
in tlle Klllnaon hills. _ 

6, Study of rust dissemination with the help of slides exposcd in 
aerostopes, practically aU over the country and those sent up on kite'3, has 
yielJed ,&lnable information with rcgard to the directions ulong which 
~issemlllQtion takes place. 

7, So fal' 108 sam.ples of billcl;: rust l\Od 58 of brown (in~lllt1ing the 
samples recorded in the last report) have been studied in detail. These 
sllillples have yielded only four physiologic forms of black I'ust, i.e., XV, 
XL, XLII and LXXV and t'wo forms of brown, i.e" X and 1& npw form, 
"'hieh hll~ been allotted the International form number LVIII. List of 
sampl<'s studied since last report, is attached herewith. 
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8. T·hcre it' a strong evidence, both circumstantial •. nd scieutific in 
suppurt of the writer's contention that the number of I'bysil)lo:;ic f(,rmt 
of the rusts WIder study should not be large in this coulltry. 

9. The complete absence of the alternate hosts for lnown lind Mack 
rusls 011 thc plains, which occupy nearly 95 per cent. of the are;1 under 
wheat and bftl'ley, is the most hopeful feature of the problclo a.s far a.s 
measures of control are concerned. 

10. Propllgati<>n of rusts by uredosporea from season to season, which 
takes plact' ir: BOlDe other countries, is impossible on the plains of India in 
general on account of the intense heat of summer. It is almost impossible 
for the UJ·.~dQ!,PIJI'eS to survive after the harvest on the plain.i a.s a whl)le, 

11. 011 the hasis of data obtained 80 far, the writer is fully conTinc:ed 
of the fact 11:11t tbe problem under study is unique, as far 8i thi1 coontry 
is coneenwd and the possibility of c()ntrolling rusts by the methods al­
ready suggested, is infinitely greater than elsewhere. 

In the light of the facts stated above, it is essential to continu~ the 
pUl'!o'Uit in order to understand the problem as, a whole before 1Uf'8SUrea of 
control can be aaopted. 

The prc:ogr&mme of wdI'k during 193i)-38 shall be IW follow. : 

(1) St1:dy of the physiologic forma of all the thl"!e rtulta of wheat. 
Wt' should be able to study 250-300 sampj~ (,llP.h ye~r w~th 
ad~itional gret!nhouse accommodation and o;tatf, ilS shown in 
the estimates of expenditure, attached her~" ith. At present 
thel'c' is provision only for the study of 150 samples per year. 

(2) Iutensive study of the suspected role of indige:non!l species of 
Be,.beris and Tkalictrtlm in the life-bis~ol'ie. of black and 
bro'Wll rusts, respectively. In addition to tlle Irtlldy of 
6ccidial material in nature inoculation will he made, as at 
pJ'f1ient, with genninating teleufosporea of both the rusts on 
tht'ir respective alternate hosts. This 11"0rk hall been in pro­
grpst! for some time and as stated above, we have recpntly 
(lbtained germination of the teleutospores of bro\m rust as 
'welL 

(3) 'l'et;ting the pathogenecity of pure cultures uf all the lix phy­
siologic forms (four of black and two of brown, met 'With 110 
far, and those that may be discovered lat~r) on popular 
Indian wheats from each province. Fifty-two IndiaJI 
"'heats have already been tested thia year. 

(") Uf:ation of the foci of infection in the hilly erea in ,li.ffprent 
parts of the country and the study of incidcn~ of rusts on 
the plains in their neighbourhood. Very nscful iuformation 
OD this important aspect of the problem ba~ been obtained 
durin/!, the last three years and it is ab!ilolutely neeessary 
that this study be continued till we have rUlally located all 
the focL 

(5) Stndy of rust ~ation with the help of 8ern~(!pp ili.l('~ 
will be continned. Wind trajectories for som!! of the t.t.!­
ti{oDS have a1read..V' been prepared and this work will cc,n~ 
sidprably belp investigations und", the last item. 
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(nmparative study of the investigations on cerelll rusts in 
United 8t&tes of Anll'rica and Canada. Iln~ Germ~n.\· ~nd 
~election of promising varieties of wheat with special refer­
ence to the physiologic forms occurring in this country. 

SURVEY 01' RUSTS. 

Side by side with the work outlined, above, it i:i very desirable 
t};at a plnce to place survey of oVl'rsummering of r'lsts :lnd 
their incidence on crops be carried out in till! Punja b, 
Bombay-Deccan and Madras. Information obtained from 
such a survey should be very useful for th~ ad<>ption of 
measures of control at a later date. I am of the opinion 
that work of that type should be placed under the control 
of thc provincial dcpartmt'nt~ of Agriculture Ani the per-
601131 supervision of the Mycologists in those provinces. 

'two or my assistants who have been doing this work from time to 
1 illlt'. should be available for casual guidance on the spot to 
tt,C staff that may be employed for survey in the pro\'inccs. 
Tht' co-ordination necessary for such a study, eould be t'usily 
obtaint'd by ,exchange of periodic reports j,etw('en the pl'O­
\'in('ial Mycologists and myself. At the "!nd of cach year a 
joint I'eport mlly be submitted to the Imperial COllu(·il of 
.Agricultural Research on the survey done lllring th:it period. 

The ('Ol't of survey in the areas referred to above, may come 
tl' Its. 12,000 or so for & period of three years. 

I he,,,e, that funlis ,,'ould be sanctioned for the continuity of im'esti­
gation/! on this prohlem, which is of all-India importance and when fully 
undcrstc,od t.hould It'ad to results of great value to agrieultl1l'e in this 
country. 

A list 0/ sample. studied since the last report, to show th! phy.~i(llogic 
fon". met with.. 

BLACK RUST. 

Serial Forlll8 picked 
No. Provluce. Locality. Origin.1 hoat. up. 

Ptllding ', .... pl •• 0/ 
1931.32 

I Punjab .. .. Nukunw. .. Loc.t .. .. XV • 

II Do. .. .. )I"ttian. .. Bromus patulu .. XV ud XLII • 

3 l'nited Province. " Allahahad .. LO<'al .. .. XV. 

4 Bihar .. .. Po .. .. .. Pu .. 101 .. XV • 

/I Madnu .. .. Boilary LO<'al XL.. .. ., " .. 
6 Do. .. .. t(f'tti Do. XV . .. .. .. .. -
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I 
Serial Forma picked 
No. Province. Locality. Original host. up. 

1932.33.amplu. 

I Punjab .. .. Simla .. .. Local .. .. XV, XLII • 

2 Do. .. .. Do. .. .. Aecidium petiole .. XLII.-

3 Do. .. .. Do. .. .. Aecidum nectar New.-
mixed. 

4 Do. .. .. Do. .. .. Brachypodium .. XL, XLII • 

5 Do. .. .. Koti .. " . Local .. .. XV • 

6 Do. .. .. Narkunda .. Do. .. .. XV, LXXV • 

7 Do. .. .. Mattiana .. Do. .. .. XL,LXXV • 

8 Do. .. .. Kamal .. .. Pusa805 .... XV and XLII • 

9 Do. Upper Kangra Val- Local -.. .. .. .. XV • 
ley. 

10 Do. .. .. Lahore .. .. Do. .. .. XV • 

II Do. .. .. Pathankote .. Do. .. .. XV • 

12 Baluchistan .. Quetta .. .. Do. .. .. XV. 

13 Sind .. ~ . Sakrand •• .. Manitoba Pusa 12 XV. 

14- United Provirices .. Agra .' . .. Hope .. .. XV. 

15 Do. .. Do. .. .. Local .. .. XV. 

16 Do. .. Chakrata .. Do. .. .. XV,XLIL 

17 Do. .. Nautanwa .. Do. .. .. XL. 

18 Do. .. Lower Kumaun .. Do. .. .. XLII,XL. 

19 Do. .. Bareilly .. .. ,Do. .. .. XV. 

20 Do. 'Pilibhit .. Do. .. .. XV. 

21 United Provinces .. Bara Banki .. Local .. .. XLII.XL.-' 

22 Do. .. NepaIganj .. Do. .. .. XL. 
. -

23 Do. .. Someswar .. Do. .. .. XLII. 

24 Do. .. Lucknow .• .. Do. .. .. XLII. 

25 Do. .. Chandausi .. Do. .. .. XLII. 

26 Bihar .. .. Pusa' .. .. Puaa4 .. .. XLII. LXXV. 

27 Do. .. .. Do. .. .. Puaa12 .. .. LXXV. 

28 Do. .. .. Babom .. .. Puaa 111 •• .. XL. 

29 
, 

Do. .. .- Jogbani _. .. Local .. .. XV,XLIL 

• Study Dot yet oomplete. 
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Serial Forma pioked 
No. Province. Looality. Original host. up. 

30 Bengal .. .. Maida .. . . Poaa 12 .. .. XL,XLII. 

31 Central Provinaea .. JubbuIpore " A.O.90 .. .. XV. 

32 Do. .. Khandwa .. Local .. . . XV. 

33 Central India .. Dhamnod .. Do. .. . . XL. 

34 Rajputana .. Ajmer .. . . Do. .. . . XL,XLII. 

311 Bombay.Deooan .. Sarakhdi .. Pusa4 .. . . XLII. 

36 Do. .. Niphad .. .. Banai .. " XLII. 

37 Do. .. Do. .. .. Pusa4 .. . . XL,XLII. 

38 Do. " Do. .. .. St. no. 809 .. XLII. 

39 Do. .. Do. .. .. Pusa 111 .• .. XL,XLII. 

40 Do. .. Do. .. .. Khapli .. .. XV, XLII. 

41 Do. .. Junagad .• .. Kathared .. XV. 

42 Do. .. Dangs .. .. Looal .. .. XV. 

43 Do. .. Babkhera .. Banai .. .. XL,XLII. 

44 Do. .. Babula .. .. Mundi .. .. XL,LXXV. 

43 Do. .. Shingerwari .. Bodke .. XV, XLII. .. 
46 Do. .. Baroda .. .. Pusa4 .. .. XL,XLII. 

47 Do. .. Baroda State .. Wagia .. .. XV,XLII. 

48 Do. .. Dharwar .. Local red .. XL. 

49 Do. .. Do. Var.808 .. XL. .. .. .. 
110 Do. .. Ghats .. .. Local .. .. LXXV. 

51 Do.- .. Poona Charoli XV,XLII. .. .. .. .. 
112 Do. .. Do. Potia XV. .. .. .. .. 
113 Do. .. Do. Pusa4 XV. .. .. .. .. 
54 Do. .. Do. Wagia XV. .. .. .. .. 
1111 Do. .. Do. Gorya XV. .. .. .. .. 
56 Do. .. Do. Saraba XV. .. .. .. .. 
1S7 Do. .. Do. Phadni XV. .. .. .. .. 
1S8 Do. .. Do. Pisai XV. .. .. .. .. 
39 Do. .. Do. Chandausi XV. .. .. .. 

1 L 92ICAR 
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Serial 
No. .PIOvinoe. LooalitJ· OrigiDal hoe\. 

-_. 
60 Bombay-Deccan .. Poona .. .. s-. DOoI8! 

81 Do. .. Do. .. .. Popaua .. 
62 Do. .. Do. .. .. Jcmeira .. 
83 Do. .. Do. .. .. Setpamer 

.. 
114 Do. .. Do. .. .. Sudhe .. 
65 Do. .. Do. .. .. Daudkhauincl 

66 Do. .. Do. .. .. Auetraliau 

87 Hyderabad-Deccan Himayataagar .. Puaa 80--6 

68 Do. .. Do. .. . . C.13 .. 
69 Do. .. IsIampur .. Hard red 

'10 Do. .. Parbhaui .. Local .. 
'11 MyeoreState .. Maridehatti Do. .. 

(Chitaldroog). 

'12 Madras .. . . Coimbatore . .. Puaa' .. 
73 Do. ... .. Do. .. .. Puaa52 . . 

.• Study Dot yet oomp1ete. 

Forma pick" 
ap. 

.. XV • 

. . XV • 

.. XV • 

.. XV • 

.. XV • 

.. XV.a 

. . XV. 

.. :xL, XLII. 

.. XLII.a 

.. XV. 

.. XV. 

.. XL. XLII. 

.. XV. 

.. XL 

: 
-
-. 

, 

l 
\ 

I 
.A list of ~aJ/lples studied since tle last report to slow tA, plyriologic fonrJ ""' 

mel toiIA. . 

BROWN RUST. ,.-
Serial Forma piebe! 

Nb. PIOvince. Locality. OrigiDal hOBt. ap. I_I 
P8fUlirtg _plu 0/ 

1931·32-

1 Punjab ... " NarkuDda .. Lora) .. . . N_. 

2 United ProvinOfJll " Almon .. .. Do. .. .. N_.X. 

3 Do. " Allahabad .. Do. ... .. N_.X. 

• :Bihar .. .. P.- . . .. Do. . . .. N_. 

1932·33 .... plu. 

1 Punjab ... .. Simla .. .. Local . . .. N_. 

2 Do. ' .. .. Kalka .. '.' Do. " . .. N_. 
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Serial Formipiobd 

No. Province. Locality. Original hoat. up. 
. 

- - ----
3 Punjab .. " Karnal .. .. Local .. .. X. 

, Do. .. .. Do. .. .. Pusal11 .. . . X. 

6 Do. .. .. Do. .. . . Pysa' .. .. X. 

8 Do. .. .. Gurdaepur .. Local .. .. X'. 

7 Do. .. .. Delbi .. .. Do. .. .. New,X. 

8 Do. .. .. Ambala .. .. Do. . . .. New. . 
9 Do. .. .. Rawalpindi .. Do. .. .. X. , 

10 Do. .. .. Lyallpur .. Durum .. .. X. 

11 Do. .. .. Do. .. .. Pjb.17b •• .. New,X. 

12 Do. .. .. -,Do. .. .. Reliance •. .. X. 

13 Do. .. .. Mattiana .. Local .. .. New. 

U Do. .. .. Bharakao .. Do . .. .. X. 

16 Do. .. .. Jammu .. .. Do . .. " New,X. 

18 United Provinces .. Bara Bo.nki .. Mom .. .. X. 

17 Do. .. Do. .. .. Local .. . . New,X. 

18 Do. .. Bo.geswar .. Do . .. .. New,X. 

19 Do. .. Someswar .. Do . .. " New. 

20 Do. .. Almora .. .. Do . .. .. New,X. 

21 Do. .. JeoIikote .. ., . Do . .. 0- ~ New . .-. ~ . 

22 Do. .. Kathgodam .. Do . .. . . New,X. 

23 Do. .. Lueknow •. " Do . .. .. New, X. 

2', Do. " Cawnrore .. Pusa4 .. .. X. 

26 Do. .. Do. .. Pusa12 .. . . New. 

26 Do. .. Chandausi .. Local .. . . New,X. 

27 Do. .. Agra .. .. Pusa 12 .. . . X. 

28 Do. " Do. .. .. C.13 .. .. NewandX. 

29 Do. .. Bareilly .. .. Pusa 112 . . X. 

30 Do. .. Allahabad .. Local .. .. X. 

31 Do. .. Gonda .. .. Do. . . New,X. 

32 Do. .. Gorakhpur .. Do • .. .. New, X. 

. 
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SerirJ rorma piokect 
No. ProvinCe. Looality. Original bod. ap. 

83 United Provinces .. Benues .. .. Puaa 1J .. .. X. 

8. Do. .. Nautanwa .. Local .. .. New, X. 

35 Do. .. Nepalganj " Do. .. .. L· 
86 Nepal .. .. Pipari .. .. Do • .. . . X. 

87 Bihar .. .. Jogbani .. .. Do. .. . . New . 

88 Do. .. .. Babour .. f. Pu.aUI •• .. X. 

89 Hyderabad.Deooan Himayateagar .. A.O.lIB •• .. X. 

40 Madrae .. .. Anuorai . . Looal .. . . X. 

41 Do. .. .. Kodaikanal .. Do. . . .. X. 

42 Do. .. .. Coimbatore .. Pu.a80-6 . . X. 

43 Do. .. .. Do. .. .. Local . . .. X. 

• Study not yet oomplete. 
The" New" Form hae been alloted the International Form no. LVIll. 

Estimate (., exp€lIditu"e over t1&e continuance 01 inveslis/aHol/, on cereal 
rusts for 3 year, 1935-38. 

Partiou.IArB. At 1935.8: 1936·7. 1937·8. Bemarb. 

Be. Be. Be. Re. 

1.-E"lGbli.tAtMftI. 

(1) For the laboratory at Siml __ 

(i) One aeeistant .. .. 200-20-240 ll,400 2,640 2,880 

(ii) One junior aeeistant .. 125-10-150 1,500 1,620 1,800 

(21 For work on physiologic forma, 
ooation of foci of infection, 

study of aerosoope alidee and 
teeting CPular varieties of 
Indian 'IF eate- . 

(iii) One lIIlDior aeeistant .. 250-26-300 8,000 8,300 8.800 

(iv) One assiatant .. .. 175-10-200 1.100 1,220 1.400 

(v) One aasistant .. .. 175-10-200 1,100 2,220 1,400 

(.vi). .One &lllliatant .. .. 175-10-200 1.100 ~ 2.400 
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-
p.rticnlara. At 1936-6. 1936-7. 1937-8. Bemarll 

Re. Re. Ra. Re. 

(vii) One junior aaaistant .. 80-10-100 960 1,080 1,200 

(viii) One junior assistant .. 80-10-100 960 1,080 1,200 

(3) For meteorological data and 
wind trajectoria&-

ODe aaaistant for 6 montha each 75 per menaom 450 450 450 
year. 

(4) Typist and clerk, an L. Ag. who 80-10-100 960 1,080 1,200 
ie also working &8 a part· time 
asaistant. 

(II) Menial.tafJ-

(i) One bearer for laboratory .01 16 per menaom 192 192 192 

(Ii) One bearer for the Iabora· 
tory at Simla. 

18 .. 216 216 216 

(iii) One bearer for the Iabora· 
tory at SiqlIa. 

16 .. 192 192 192 

(iv and v) Two bearers for the 16 .. 384 384 384 
laboratory at Agra. 

(vi and vii) Two bearers for 6 16 .. 192 192 192 
montha only. 

(viii) One bearer for work at 16 .. 96 96 96 
Observatory for 6 montha 
only. 

(u) One chaukidar at Agra .. 12 ' .. 144 144 144 

(x) One part·time sweeper for 
the laboratory at Simla. 

6 .. 60 60 60 

n.-Equipmem. 

Co natruction of greenhouaea, micros. .... 9,000 .. . . 
oopes, thermo.hydrographa, type. 
wnter, glas8 C&888, soreens, eto. 

Re. 
(i) One cool green. 

house at Simla. 
1,200 

(ii) Extension of 3 1,000 
small greenhouaea , 
for live cultures of 
rusts. 

(iii) One large green. 
house at Simla for 

1,600 

hrown ruat. 
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PartloUJalllo A.t 1931-8- 1938-7. 1937 ... Remarb 
. -. - -

(iv) One large green· 1,800 
h01l88 at Agra. 

(v) MisCro800pe8 (2) •• 460 

(vi) Thermohygro. 650 
graphs (3). 

(vii) Micellaneou8 2,300 
equipment. 

m.-Maintenance and COtl· 

tingent expense8. 
Inoluding rent of the laboratory at 3,600 per year 3,600 3,600 3,600 

Simla. 
rv.-Travelling allowafICU. 

For the officer incharge* and the 5,000 per year lI,oop 11,000 &,000 
establishment. 

V.-To houae rem at Simla. 

To migratory aBBiatants .. " 800 per year 800 800 800 

VI.-To Agra Oollege. 

For teaohing arrangements " 6,000 per year 6,000 6,000 6,000 

VIT.-To the oJJicer incharge itl lieu 
0/ rent./ree houae. 

For rent·free house at Agra College 1,200 per year 1,200 1,200 1,200 

"II1.-To a ",ai, to U. B. A., 
Oanada and Europe .. 

For oomparative study .. 6,000 .. 6,000 .. " 
IX.-MiBceUatleOU3. 

For 8Wldry expenses .. .... 300 300 202 

Total " .... 49,906 36,286 37,808 

* The total amoUnt of travelling allowances for the offioer inoharge not to exceed R8. 2,500. 

X.-For place to place 1lU1'tIe1l /or 
oversummering 0/ f'1l8t8 and their 
incidence Otl crop8 ill the Punjab, 
Bombay-Decca" a"d Madras. 
Work to be done under the 
control of the departments of 
Agriculture in those provinces 
if they are willing to participate. 

A.pproximate cost including Re. 
salaries and travelling aI· 
lowanoes ~or 3 years, i.e., _ 
1935·8 • • 12,000 

Total expenditure for 1935·6 
Do. 1936·7 
Do. 1937·8 

R8. 
49,906 
36,286 
37,808 

GJU.lID TOTAL •• 1,24,000 
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ANNEXURE II. 

Copy of a tkmi-official lettter No. 1700., dated tM 6th July 1934, from Dr. F. J. 
F. Shaw, DWector, Imperial Institute of Agricultural Research, Pusa, to t1&6 
Agricultural Expert, Imperial Oouncil of Agricultural Research. 
With reference to our visit to the rust research laboratory and the re­

sults which Mehta showed us there I consider that the Mycological side of 
this work has reached a stage at which it is possib!e to take up the breeding 
of rust-resistant wheat for Ind:a. I therefore sent for Dr. Pal who is in charge 
of the wheat breeding work at Pusa, and he and Mehta have, in consultation 
with illfl, drawn up the attached programme of investigation. We consider 
that crossing work and the growing of the F 1 generation should be done at the 
rust research laboratory in Simla and that the growing of the F2 population 
should be done both in the hills and in the plains at Pusa. 

2. This additional work at the rust research laboratory will require the 
strengthening of the staft by the additon of an Assistant on Rs. 150 per 
month. It will not be diffL:ult to obtain a suitably trained man from among 
the post-graduate students who have completed their training at Pusa. 

3. In connection with the suggestion, which has J believe been made 
that a man should be sent abroad for training, I would point out that Dr. Pal 
who has only just joined us, has had training at Camb idge where he has been 
working under Biffen and Engledow for several years . 

. ,. In addition to the strengthening of the staft the area of the rust re­
search laboratory will have to be increased by renting the field which is ;ust 
below the laboratory. This field however, will not be required until the work 
has been in progress for one year. I think that it should be possible to initi­
ate this work by sowing the necessary autumn wheat in the coming October 
this year. I do not know what it will cost to rent this land but the addition 
to the total cost on account of salary will be about Rs. 2,000. 

SCBEME FOR BREI1J)ING RUST-RmIsTANT WBl!lAT FOR INDIA. 

(Bt.ing a Note on the Plant Breeding Aspect of the lllvestigatior. on 
.. Oereal Rusts ".) 

The investigation on " Cereal Rusts" has reached a stage when the 
inl~l'lIl1~tjoll obtained may be applied to the problem I)f breeding ru~t­
rro~~tlll\t wheats for India. 

The ellconraging faet has been established that there are probably not 
mol'l' thou 4 phYSiologic races of black rust, 2 of brown rust antI 3 of yel­
low l'ns.t, nnd tha+ the number is not likely to be increased by hibridizatioll 
as tl~e. mf~·(·t;lJll i:s canied over from year to year by th~ uredospores in 
loeahhes \'I'here the climate is suitable, and alternate hests on which the 
sexual phllses of the life-cycle are completed appear to be absent in the 
case of Indian rusts. . 
. Tv!in:J the rusts in turn, the position at present and the work to l>e 
Immed\ott'.ly donI) is as follows :_ 

• :r:ellnto ru.~t.-In this case, 6 out of 10 diifl"rentials (all foreign 
varIeties of vulgare type) have been found to be immune or highlyre!'ist­
ant. The pJ'oblcln, here, therefore,appea1'8 to be.relatively 8impl~:" Seed 
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of the immune types will be procured this year, and after obsenatlon the: 
best df thesc will be cro$sed ",ith suitablc indigeno1l& types. 

Brow,,, rust.-:Two exotic veneties of ulgare wheat, Democrat and 
Mediterranean art' resistant to the forms of bro'wn rust occurring in 
India. These wiII be crossed with indigenous varietied. The sample of 
:pemocrat in the R,ll8t ReBearch Laboratory is attractive ill appearance. 

Black f·ust.-None of the wheat varieties 80 fa.:r t.eite,l is resistant to 
,the 4 physiologir. forms of this rust occurring in India. 'I'he dicoccum 
'variety, K11hpli, however, is resistant to three of them (fortll.i XV, XL &; 
,LXXV) while another d,icoccum varit'ty, Vernal, and two 'Vul~'lI'fJ vari .. 
~ies. Reliance ~d Kota, are all resistant to two of them (fol'DlS XLII aD~ 
~~V). 

It ,SlIOU]d therefore be pos.<;ible to combine resistance to an fOllr in 
oile varjety by crossing Khapli witb either Vernal Reliance or Kota. As 
Kbapli alld Vernal are dicoccum wheats and Reliance and Kotn nrf. un­
likely to be suitable for cultivation under Indian conditions, it will be 
further DeCeS~al'y, 'wben a segregate resistant to all 4 forml!J of rust is 
obtained to cross it with the best indigenoul!J 'Vulgare vari.!1.ies finch as 
Pusa 52, J>llsa 111, Pusa 114, etc. The scheme of ~bridizetiol1 will be 
fJ.SfolIows :-

Khapli x Vernal. KluzpU X ReliaflU. KAapU X Kola. 

Resistant X Suitable Resistant, X Suitable ~ident X Suitable 
..egregate. Vulgare segregate. Vulgare segregate. Vulgare 

variety. variety. variety. 

It wHI Le advisable to attem.pt all tbree crosses M until n cro.'11'1 is 
actually made, it is impossible, to foresee tbe complications th,lt JDay arise 
due to linkage, etc. In every case, one of tbe crosses is behf'een varieties 
of the 28-ClJromosome group and tbose of the 42-Cbaromosl)me group. 
Tbe segregation in sucb crosses is usually extremely complex and a cytolo­
gical study at tbis stage may help in a fuller understanding of the cause 
of this compJexity and its significance in breeding. 

Genet'ol Pr(lblem.-AB wbat is required is a wheat recri.stant not merely 
to one or two but to all the three rusts, great care 'will need to be exercised 
in the choice of parents for crossing. The breeding of IL variety r('l;istant 
to, ,S.lY, black-rust, will not solve tbe wbeat l'1l$t problem. It is unlikel,r 
that :such a variety would be at the same time resistant to forms of both 
yellow and 111'own rust and fmther bybridization may be n('ces~ary. But 
any varieties which combine such resistance in a large measure, should pe 
utilised to· the fullest extent.· Thus Khapli wbich is resistant 3 out of the 
4' forms of bla(!k rust in India bas been found to be also reilisblllt to YI'JIo'W 
r~t ; it is thus an eminently 'suitable variety for breeding. 

It will t(' noticed that the varieties 80 far tested and found resistant 
are almost all exotics and unlikely to Slicceed under Indian conditions. 
The search for resistant Indian varieties should be continued. Varieties 
such as l'u!la 80-5 and Pusa 114 which have not 80 far been tested should be i'lclnded iII theSe tests. . , 

". 

Tbe problem of tbe control of rust can be tackled in two ways. Resist­
ant varieties ;may be bred to replace those 'Cultivated in the comparatively 
imall w)¢at area ,in: the ,hills. 'As it has been shOwn to be highly TlrobabIe-
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that in IJldia the rusts do not oversummer in the plains, snll the crop is 
freshly infected each year by inoculum blown down from tlhe bills, the 
growing of unly l't'sistant varieties on the hills would soon free the crClp of 
.the plains from ilie rust diseases. The second way is to neglect the co~­
parativcly £lnall area in the hills and breed for the plaWs ani! thus sol.va 
.the rUbt proult-m directly. As varieties for the hills must have speCIal 
qualities such 8!1 frost-resistance it would perhaps not be any more diffi­
cult to breed for the plains ; this may be the more desirHblt1 course a:; the 

. former if it is to be successful demands legislation to compel the cultiya­
tion of only l'esistant varieties in the hills and this may prove to be a diffi­
cult matter. Both methods will be employed. 

The llumcdiate steps to be taken are :-
(i) To make the Khapli and other crosses. 
(ii) To continue the testing of indigenous varieties for resistance 

to physiologic strains of the three rusts. 
(iii) '1'0 take observations on the progenies derived from the crosses 

and to select and fix segregates combining resistance to rust 
with high agricultural qUalities. 

The work can be carried out with the facilities already given for rust 
re!;earch work, in collaboration with the Botanical Section at Pusa but 
one more &~istllnt on Rs. 150 per mensem will be necessHry to supervise 
tile ~owings, ruake the crosses and take observations at Simla. Crossing 
will )Jrouably be more easily done lit Simla and the J.\ 's may also l>e 
growlI herc. The F II'S, however, would be gr<Ywn both at PUS<l lind Simla. 
For it will then be necessary to select for a.,"Tonomic qualitic.~ as well as 
rust resistance and this will best be carried out under direct supervision 
of n plant url't'uer. It will also be necessllry to rent a field adjacent to 
the Inborutory in order to provide space for cultures. This need not be 
done until work has been in progTess for a year. 
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APPENDIX LX. 

NOTE, DATED THE 2311D JULY 1934, ON SUBJEC'l' No. 86 (I). (it) AND (iii) : 
(i) A:-'NlJAJ. REPORT ON THE WORK or 'l'Ir& VETERlN~Y' INVESTIQA­
TION tll-'l'ICER, MADRAS, roR 1933-34.· (ti) ANNU4L REl'ORT ON rna 
WORK Olt' TIlE VETERINARY IN\TSTIGATION OrrICO, llmAa AND 
ORISSA, FOR 1932-33 AND 1933-8 ... • (iii) ANNuAL UE:I'ORT ON 'l'lJa 
WORK OF THE VETERINARY INVESTIGATION Orncm, JlvDl-lUBAn, 11'9. 
1932-:l::l' uw 1933-34.· 

nn thl! J,'ooommt'ndation of the Advisory Board in January 1931 
the GoYt'rning Body of the Council sanctioned in May 1931 a co-ordinated 
scheme fOJ' im'l·:-;tigntion in animal dil>eases in all tJle provin~u and the 
Hyderabad State. Vett'rinary Invl'Stigation Offict'rs were appoiuted in 
the Provinces ill two batches, i.6., in some provinces in 1932-33 and in 
others in 1933-34. In the first year officers were appointed in Bombay, 
Bengal, Punjab, Bihar and Ori.'lS&, Central Provincrs and IIyderabad and 
in the iiPcond year in Madras, United Provinces and Assam. 

2. The Annual Report of the Bombay Veterinary Inv('8tigation 
Officer for 1932-33 was submitted to the Advisory Board at it. meeting 
held in August 1933. The Annual Reports of the Veterinary Investiga­
tion Officers for Bihar and Orissa and nydernbad for 1932-33 and 1933-34 
and for Madras for 1933-34. are now submitted to the Aclvisory Board 
for it::! consideration. 

3. 'I'hese reports will btl considered by an ad Aoc committee Ilt the 
time of the forthcoming meetiD2 of the Advisory Board and its report will 
be cirr.ulated to the members of the Board in due course. 

4. All the other provinces have been reminded for the submisainn 
(If the annual reports ILnd thev will be placed before the Board &8 loon 
as they are reMivpd. 

SUPPLE'MENTARY NoTE. DATED THE 21ST AUGUST 1934, ON SUBJl:C'r No. 36, 
(IV) ANNtTAL REPoRT ON THE WORK or TBB VJ!l'I"ElUNARY' JNVESTlOA­
TION OFJ.'lCER, PUNJAB, roR 1932--33 AND 1933-34.· (V) ANNUAL 
REl'('RT ON THE WORK OF THE VE:I'ElUNA.RY INVESTIOATION OrP'lC'FJl. 
'BOMHAY l'RESIDENCY, roR 1933-34.· (VI) ANNUAL ltEPORT ON 'I'H1I 
Wonu: OF THE VETERINARY INVESTIGATION Ornca, CmmtAL ~ 
YTNCES, FOlt 1932-33 AND '1933-34.· 

In continuation of the note, dated the 23rd July 1934 (on the Rubject 
No. 36), already circulated to the members of the Adv\sory Board, the 
Reports mentioned above are submitted to the Advisory Board for consi· 
deration. They will first be considert'd by the ad 1t.oc Committee appointed 
to consider similar Reports at the time of the forthcoming mt'pting of the 
Advisory Board and its report will be circulated to the members of the 
Advisory Board in due I\our!'e. 

eNot printed. 
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APPENDIX LXI. 

NOTE, DA'f}:D TilE 218'1 AUGUST 1934, ON SUBJECT No. 66, 1. ANNUAL 
REPORT O}' TlIE WORK OF THE VmERINARY INVESTIGATION OFFICER, 
BENGAL, )·OB 1932-33 AND 1933-34.- 2. ANNUAL REPORT ON THE 
WORK OF nIE VETERINARY INVESTIGATION OFFICER, AssAM, FOB 1!J::l3-
34.- 3 . .ANNUAL REPoBT ON THE WORK OF THE VETElUNARY INVESTI­
GATION OFFICER, UNITED PROVINCES, FOB 1933-34.-

Attention is invited to the note dated the 23rd July 1934 (on the 
subject No. 36) already circulated to the members of the Advisory Board 
in connection with the Progress Reports on Vetednary Research Schl'mes 
sanctioned by the Imperial Council of Agricultural Research. 

The Reports mentioned above ha\·e since ol'en recE'ived and are now 
submitted to the Advisory Board for consideration. These Reports will 
first be considered by the ad hoc Committee appointed to consider similar 
Reports (on subject No. 36) at the time of the forthcoming meeting of the 
Roard. Its report will be circulated to th~ members of the Advisory Boarrl 
in due conrse. 

eNot printed. 
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APPENprx: LX~ 

,l~PO)lT m,' TIu; 90MM1TTEE APPOINTED ."0 CONSIDER. POO'ATO RESEARCH 
SCHEMES. 

Presenf: 
. IJiWllli Bahadur Sir T. Vijayaraghavacharya, K.B.E., Chairman. 

Dr. S. P. Agharkar. 
Dr. W. Burns. 
lIlr. B. C., Burt. 
Mr. M. Carbery. 
Rai Bahadur J. N. Ohakravarti. 
Khan Bahadur lIr1aulvi Fateh-uddin. 
Dr. B. P. Pal. 
Prof. P. K. Parija. 
1!Jr. S. V. Ramamurty. 
Mr. P. B. Richards. 
1\lr .• T. H. Ritchie. 
l\'Ir. T. S. Sabnis. 
Mr. D. R. sethi. 
Dr. II'. J. F. Shaw. 

1. Annual ,'eport on the Madras potato research scheme for the 'Y~ar . 
1933-34. (Subject No. 54, Appendix LXIII).-This is in the nature of a 
preliminary rcport. The whole policy in regard to potato-breeding was 
revised as a result of tlie discussion which took place at t.he laBt meeting 
of the Sub··cllmmittee and the Advisory Board. This station will receive 
new material from Cambridge early nert year. 

Potato·b,·eeding scheme for Northern India. (Subejct No. 55, Ap­
pendices LXIV and LXIV-A).-The draft scheme which had been pre­
pared in coio.pIiance with the recommendation contained in the report of 
the last meeting of the potato sub-eommittee, as adopted by the Advisory 
Board, 'was cOIlBidered in detail. The sub-committee a."l7J."eed that the best 
method of dealing with the potato problem in Northern India waR to 
accept the suggestion that this work should be undertaken by the Second 
Imperial Bcollomic Botanist. For this puryose hill station will bc r~ 
quired wbich should be provided from the Conncil's grant. The plains 
station would be at Pusa f-or the present (and subsequently at Delhi) 
where most of the equipment required is already available. 

2. The sub· committee considers that before the site for the hill station 
is settled, preliminaI;V experiments should be made during the summer of 
1935 at a number of places in the hills (with a limited number of varieties 
of potatoes to be spccfiied by the Imperial Economic Botanist) to ascer­
tain at 'what station potatoes will fruit and produce viable seed-with the 
greatc!.t certainty. The Directors of Agticulture concerned have offered 
facilities nt tlle following places :--Chaubattia and Ramgarh (Uniteli Pro­
vinees), the Kulu Valley, Murree hills and possibly Kotgarh in the Punjab 
and Shillong (at plac.es of suitable altitude and a grant not exceeding 
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Rs. 500 for t'acb eentre should be provided fo meet any neeessal'.v charges-­
total Hs 3,000:. Experiments will also btf carried out at Simla in the land 
auj/)iuing the Rust Research Laboratory which can be obtained on rent 
for the l'ul'l,ose. 

3. The experimental ,programme as outlined in the draft scheme wu 
appro\-ed generally. 

4. It is re<:om~ended that sanction be given to the following portions 
of the potato-breedmg scheme :---

(1) Kon-recurring grant for work at PUS& (and subsequently 
Delhi)-Rs. 3,050. 

(~) Recurring grant for work at a hill station of Rs. 7,500 per 
allnum for a period of five years to eover tb~ items shown in 
the draft scheme. The full provision 'Will not be required 
in the first yeaI' but details can be settled with the Secre­
tariat of the Council. 

5. The permanent equipment for the hill station will depend to a con­
sidet'able extent on the site chosen a..'l mucll will depend wh~tht'r land and 
buildings eall be rented 01' obtained on loan. It is understood that at 
Chauuattia, fOI' example, speeial facilities could be givcn at the Fruit 
Research Station if this altitude and locality proves suitabJe. 

6. In "ie" of the fact that very valuable material from Cambridge is 
expeded at onee, the sub-committee recommends that special priority be 
given to this scheme. 

B. C. BURT. 
SU;I1.A, 

The 7th September 1934. 
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APPtNnIX LXIII. 
NOTE, DATED THE 18TH AUGUST 1934, ON SUBJECT No. 54, ANNUAL RIIPoB'f 

OF THE MADRAs POTATO RESEAROH SCHEME FOB TBlII YlCAB 1933-34. 

",. The attached report (not printed) on the Madras Potato Research 
"Scheme for the year 1933-34, which haS been received from tha Govern­
ment of Madras, is submitted for the consideration of the Advisory Board. 
A copy of the scheme will be found at pages 228-233 of the proceedinga 
of the meeting of the Advisory Board held in July 1932. 

2. It is proposed that the report should first be examined by the Potato 
Sub-Committee of the Board consisting of :-

The Vice~Chaiiman, Imperial Council of Agricultural Research, 
Chairman ex-oJlicio. 

The Agricultural Expert, Imperial Council of Agricultural Research. 

The Director of Agriculture, Madras. 

The Director of Agriculture, Bombay. 

The Director of Agriculture, Bengal. 

The Director of Agriculture, United Provinces. 

The Director of Agriculture, Punjab. 

The Director of Agriculture, Bihar and Orissa. 

The Director of Agriculture, Central Provinces. 

The Director of Agriculture, Assam. 

The Director, Imperial Institute of Agricultural'Research, Pus&' 

Professor P. K. Parija, Ravenshaw College, Cuttack. 

Dr. B. C. Pal, 2nd Imperial Economic "Botanist, Imperial Institute 
of Agricultural Research, Pusa. 

Rai Sahib Malik Charan Das, Secretary, Imperial Council of Agri. 
cultural Research, Secretary ex-ojJicio. 

This Committee will meet on an afternoon between the 3rd and 8th 
September, 1934, and its report will be submitted to the Advisory Board in 
due course. 
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APPENDIX LXIV. 

NOTE, DATED THE 11TH AUGUST, 1934, ON SUBJEOT No. 55, POTATO BBEl!:I). 
INO SCHEMlII FOB NORTHERN lNDu.. 

At its meeting held in February 1~34, the Advisory Board con­
sidered schemes for potato research submitted by the Governments of 
Bengal, United Provinces, Punjab, Bihar and Orissa, Central Provinces and 
Assam. The schemes were first examined by a Sub-Committee of the Board 
a copy of whose report is attached (Annexure I). This report was adopted b1 
the Board, relevant extracts from whose proceedings are also enclosed 
(Annexure II). 

2. The Committee recommended that a preliminary scheme should be 
worked out. A note by the Agricultural Expert to the Council (An­
nexure III) containing his suggest.ions on the subject, is attached. The 
note also explains the action already tak~n to obtain phytophthora-resistant 
and other new material through Dr. Hudson and from Russia. 

3. The subject will first be examined by a Sub-Committee consisting 
of :-

The Vice-Chairman, Imperial Council of Agricultural Research, 
Chairman, ex-officio. 

The Agricultural Expert, Imperial Council of Agricultural Re~ 
search. 

The Director of Agriculture, Madras. 

The Director of Agriculture, Bombay. 

The Director of Agriculture, Bengal. 

The Director of Agriculture, United Provinces. 

The Director of Agriculture, Punjab. 

The Director of Agriculture, Bihar and Orissa. 

The Director of Agriculture, Central Provinces. 

The Director of Agriculture, Assam. 

The Director, Imperial Institute of Agricultural Research, Pusa. 

Professor P. K. Parija, Ravenshaw College, Cuttack. 

Dr. B. C. Pal, 2nd Imperial Economic Botanist, Imperial Instituter 
of Agri(\ultural Research, Pusa. 

Rai Sahib Malik Charan Das, Secretary, Imperial Council of Agri­
cultural Research, Secretary, ex-officio. 

'I'he Sub-Committee will meet on an afternoon between the 3rd and 
8th September ]934. and its report will be submittt'd to the Advi80ry Board 
in due course. 



Report of Committee on potatO Research Schemes, February 22nd, 
1934. 

PRESENT: 

Diwan Bahadur Sir T. Vijayaraghavacharya. Chairman. 
Professor S. P . .Agharkar, 
Mr. R. G. Allan. 
Dr. W. Burns. 
Mr. B. C. Burt, 
Dr. P. S. Hudson, 
Mr. V. N. Likhite, 
Mr. K. McLean, 
Dr. W. McRae, 
Dr. S. K. Mitra, 
Professor P. Parija, 
Mr. J. H. Ritchie, 
Mr. H. R. Stewart, 
Rao Bahadur B. Viswanath. 

The following schemes for potato research were before the Com­
mittee :-

a.-Application from the Government of Bengal for a grant of 
Rs. 48,950 spread over five years. 

B.-Application from the Government of the United Provinces for 
a grant of Ea. 41,790 spread ove.r five years. 

C.-Application from the Government of Punjab for a grant 01 
Rs. 37,760 spread over five years. 

D.-Application from the Government of Bihar and Orissa for a 
grant of Rs. 28,696 spread over three years. 

E.-Application from the Government of the Central Provincea for 
a grant of Ra. 15,246 spread over three years. 

F.-Application from the Government of Assam for a grant of 
Rs. 56,948 spread over five years. -2. Members of the Committee had received copies of translatiol18 of 

Some Russian literature on potato-breeding lent by the Imperial Bureau of 
Plant Genetics (Cambridge) and Dr. Hudson, Deputy Director of the 
Bureau summarised the prtdent pOtiition. Until recently potato breeding 
work in Europe had been carried out on very limited material and pr0-
gress had been carried out on very limited material and progress had in 
consequence been limited of late years. He considered that if breeding 
work in India were confined to material available in India or obtainable 
from Europe much progress would be made. In 1925, the Russian Soviet 
Governmellt sent a scientific expedition to South and Central America 
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(.Mexico, Guatamala, Columbia, Peru, Bolivia, Chili and the country down 
to the Argentine) which brought back 1,000 specimens and made im­
portant disco~'e~ies. ~n ~outh America there was found a number of 
cultivated varIeties qUIte dIfferent from those of Europe. There were also 
wild species of importance collected from the hilI sides of the Andes 
(even up to 15,~00 feet) ~nd a wealth of new forms was tlrought back in­
duding 14 specles of cultIyate~ potatoes and several dozen species of wild 
potatoes. Some o~ these specI~s possess valuable properties, e.g. Frost 
lesistance and re&lstance to blight (Phytophthora) and suitability to.& 
short day. The chromesome numbers were 24, 36, 48, 60 and 72 whereas 
European cultivated potatoes have a chromosome number of 48. A num­
ber of hybrids were obtained by Russian workers which yielded fertile 
seed. 

He eonsidered that the first step would be to send an expedition to 
South and Central America before proceeding further. He did not think 
the requisite material could be obtained from Russia. 

• 

3. The Committee, after discussion are of opinion :-

(i) that most of the important problems of potato growing in 
Northern India could be studied at a single central research 
station with provincial testing stations and that tbe question 
of the most suitable locality should be examined in detail 
and a preliminary scheme worked out. 

(ii) The possibility of an exPedition to South and Central America 
preferably in co-operation with other parts of the Empire 
Rhould be investigated and, the Committee recommended that 
the High Commissioner for India should be asked to bring the 
matter before the Executive Council of the Imperial Agri­
cultural Bureaux. 

(iii) Dr. Hudson should be requested to ascertain what suitable 
phytophthora-resistant and other new material could be 
obtained from the Laboratory of the late Professor Baur and 
trom the United States of America, Department of Agricul­
tUre (Plant-Introduction Bureau). 

(iv) An attempt should be made to get some Phytophthora-resistant 
types and hybrids from Russia in exchange for seed. etc .• 
supplied from India. 

ANNEXURE II. 

Extracts from the proceedings of the Advisory Board, February 1931. . 

• • • • • 
Mr. Burt in introducing the report suggested that, as one Committee 

had examined all the schemes together, it would be as well for the Boar~ to 
consider them at the same time. He then explained the recommendatlons 
made by the Committee in regard to these schemes and formally mo~ed 
the adoption of the Committee's report. Dr. Hudson seconded the mohon 
and particularly referred to the desirability of e!;tahlishing a Central Re­
s~arcb Institute foJ' Potato in India and also commended th~.~ecommend~ 
tion of the Committee in regard to the sending of an expedltIon to Sou 
L192ICAR 
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'and Central America. In thisconnectioD Dr. Hudson referred to the scien­
tific expedition sent by the Russian, Soviet Government in 1925 to South 
and Central America which brought back a large number of specimens of 
new species of cultivated potato as well as wild potatoes and commended 

, the suggestion that India might also send an expedition there. Dr. Nehru 
said that as far as he knew the Russian IIlb-titute would be very willing to 
supply the necessary information to any Institute in India in.,-egard to this 
matter. Dr. Hudson said that while the Russian institutes would be willing 
to supply sets and seeds to the older type of potato, they would not be 
likely to supply any of the new varieties which they had found at any 
rate at present. Dr. Nehru was however of the opinion that Soviet Russia 
would be quite willing to exchange Indian exhibitM for Russian varieties. 
The Report was then adopted. 

Dr. Hudson explained th!lt, even so, one could not possibly expect to 
get all the new material which the expedition had brought back and that it 
was very likely that some of the forms of most value to India but Dot so 
useful to Russia were not now maintained in Russill enn if they had been 
collected. 

cl 

ANN~URE III. 

Note by Agricultural Expert, I. C . .4 .. R. 
At the last meeting of the Advisory Board, after discussing a number 

of provincial research schemes, the Board endorsed the following recom­
mendations of the Committee to which the schem~s were referred :-

(i) That most of the important problems of potato growing in 
Northern India could' be studied at a single central research 
station with provincial testing stationll and that the qUe6tion 
of the most suitable locality should be examined in detail and 
a preliminary scheme worked out. 

(i'i) The possibility of an expedition to South and Central America 
preferably in co-operation with other parts of the Empire 
should be investigated ; the Committee suggeSted that the 
High Commissioner for India should be asked to bring the 
matter before the Executive Council of the Imperial Agri­
cultural Bureaux. 

(iii) Dr. Hudson should be requested to ascertain what suitable 
phytophthora-resistant-varieties and other new material, 
could be obtained from the laboratory of the late Profes.~or 
Baur and from the United States of America, Department 
of Agriculture (Plant Introduction Bureau). 

(iv) An attempt should be made to get some Phytophthora-resistanl 
types and hybrids from Russia in exchange for seeds supplied 
from India. 

2. The question of an expedition to South America has been held over 
pending an equiry as to the amount of new material obtainable from 
three other sources, viz.:- , 

(1) The Leningrad Institute of Plant Industry, U. S. S. R. 
(2) The United Statp.s Department of Agriculture (as a relllltt of 

a recent expeditiC'n to South Ameri~~). 
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. (3) The late Professor Baur's laboratory in Germany. 

(Dr. Hudson was to be invited td assist us in regard to the two latter.) 

3. No reply has yet been received. to our request for the supply of 
some of the new species of Solanum from the Leningrad Institute of Plant 
Industry in exchange for certain seeds which they have asked us to supply. 
A further communication has been sent recently and more definite informa­
tion may be available when the Advisory: Board meets. Dr. Hudson haa 
succeeded in obtaining quite a large quantity of material from 
Professor Baur's laboratory in Germany and this is at present. being 
kept in growing condition at Cambridgc ; a list of the material is attached. 

4. The American Department of Agriculture has promised to Rend 
any available material at the end of the present growing season. 

5. Our' attention has also been drawn to a recent hybrid between 
Solanum tuberosum and Solanum demissum obtained by Dr. Salanam at 
Cambridge which appears to be resistant to Phytophthora. It is hoped to 
obtain some material of this also. 

6. Since the question was last discussed, the vacant post of the Second 
Imperial Economic Botanist has been filled by the appointment of Dr. Pal 
(previously Assistant Rice Research Officer in Burma) who was trained 
under Sir Roland Biffen and who is well acquainted with the potato-breed­
in~ technique in use at Cambridge. Dr. Pal has suggestro that he should 
take up potato-breediD2 as one of his major lines of work and Dr. Shaw 
(Imperial Economic Botanist and Director, Imperial Institute of Agricul­
tural Research) supports'the proposal. Immediate accommodation can be 
j!iven in the BCYtanical Section at Pusa for growing potatoes and other 
species of Solanum duri~ thp. winter and the necessary equipment for 
Jlrotectin~ the new species ag'aimlt virus diseases. to which some of t.hem are 
susceptible, can be arranged there. 

7. The actual product.ion of hybrids and seedlings will, doubtless, 
have to be done in the hills at some such altitude as 7,000 to 8,000 and a 
bill eX'Qeriment station would be essential for breeding work. The most 
fl('onomical method of doing this would seem to be to arrange this station 
as a sUb-station of the Imperial Institute of Agricultural Research taking 
advantage of whatever facilities the various provincial Departments are 
in a position to offt'r. In t.his connection. it may be mp.ntionoo that the 
Imperial Economic Botani'lt has recently made proposals for collabora­
tion with Dr. K. C. :Mehta (who is carrying out our rust research scheme) 
ill the breeding of varities of wheat definitely resistant to specific biolo­
~cal forms of rust. .If these proposals are accepted by the Council they 
will involve renting a small area of land adjoining the Rust Research 
LII boratory at Simla. It. hR.'I beelD. ascertained that a plot of land of about 
2 aert's is available which can be obtained on rent. Dr. K. C. Mehta is 
both in favour of the abovp.-mentioned scheme of collaboration in wheat­
breeding- and is also winin~ that the Assistant-in-Charge of the Simla 
Rust Laboratory, who remains here throughout the year, should as far as 
'necessary supervise any potato-growing work. An Assistant would have 
to be sent by the Imperial Economic Botanist for planting and for all 
detailed work during the season. 
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8. The Officia.ting. Director . of Agriculture, . Uni'tedProvinces, hasl 

also informed'~e unofficially that there is every probability' that facilities 
coruq·;be. given: at. thtll enlarged.. Chaubattia fruit orchard (where the United 
Provinces fruit research is being carried out with the help of the Council'. 

,grant). At that place (eleva.tion6,500·to·6,800-icet) about 2 acres of 
tland could.l>e .ma:de available: at . once land .something like 12 acres later 
·on, if. required .subsequently. Chaubattia would have the advantage' that 
· .there . ,will be stationed. there, . in connection with the fruit scheme, an 
.. Entomologist, Horticulturist and Soil' .Chemist. If land in . Kumaon at 
"a:. greater ,altitude is required, it could probably be obtained on rent in the 
.,.Alien . orchards neiar Ramgarh . (7,500 -to 8,000) but there would be no 
· laboratory facilities there. It is also possible that we could obtain facili­
ti(',s for a small expcriment at lIuktesar which is equally high. 

9. Viable potato seed has been obtained at lIashobra (elevation about 
7,300), near Simla bythe'Punjab Agricultural Department, the elevation 

.of .. the Rust. Research . Labora.to.ry is ... approximately 7,000. The' Punjab 
:Department's expel'ience however was, that the neighbourhood of Simla I 

was somewhat too wet. for .succe~ful. potato-growing and the same might 
apply toChau,battia (Ranikhetl. It is .understood that the,higher hills 
~f tl!e Kulu valley are now considered the most promising sites in the 
.Punjab for potato culture .but these places are not very accessible. It 
seems not unlikely that. it may be' necessary to carry out work at several 
·r,entres with an elevation· between 7,000 and 8,000 before it can be definitely 
settled ,,;.he1'e breeding work can best. be done. Another important point re­
quiring experiment .is whether the seedlings can be grown at a plains 
station, if . viable seed especially hybrids of known origin can be prod ueed 
at. a hill station. If this is feasible it would not only save time! but would 

,getaway from manY of the difficulties attending the growing of new 
varicties Qf potatoes in the. hills where, due to \IDllBual heavy rainfall 
v8.luablematerial js Qccasionally lost. 

10. At -every' cen1:l'e it will be necessary to provide some kind of cages 
to protect the breeding material from virus disea.ses.An inquiry has been 
made from Cambridge as to the special type of glass house used there. 

,For,work ..at 'Puss. cages of the type used in Sugarcane mosaic work tp.ay 
"be'morC':suitable j for' the hills' inexpensive glass houses like those used by 
lDr. Mehta·for his'rust 'Work may.be sUfficient at the outset. This ques­
: tion is being· examined 'further. It will be. remembered that some. of the 
'South 'American'Sblanums mentioned by Bukasov do not grow under 
"long day'" conditions. 'To grow on the original material (for the pro-

· ;cilu~tion of • hybrids, etc;), it will be necessary' to grow these types in a 
• "greenlhouse 'Where' illumination 'can be controlled and one hill's station at 

\least shoUld: be' provided 'With a green house of this type and possibly also 
. the' .plains station.. 

L11. The .M:adJ!as,.potato ,hreeding scheme-at. Nanjanad. on the Nilgiris 
.,is,.already,jn ,operation, and .. Mr ... 11unro" the. Dl!puty Direeto~ -of Agricul­
t.ure.'under whose' control t.he ,scheme. has ~een placed, h~ mformed me 
that~.he:wiII.be.ready, t.oreceive .. new.materxal·from Cambndge for plant­
jng'.at Nanjanad iuApriL.next .. DrjS~aw. is~mIling to plant low altitude 
.;forms at Busar next. October. and, the. high. altItude types could ·be planted 
,at. Simla"andlor Chaubattia. lin .April..There·is thus every· prospect, that 
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12: As regards the Northern· India scheme, it appears to,methat the 
most economic course would be to t~ke ad~antage of the offer of the Im­
perial Economic Bot~st to have thIS :work un~ert~en' in ~ section and 
to assist him to obtam the necessary sub-station In the HImalayas. In 
view of the uncertainty. as to ',:h~re potatoes will fruit, best; it might be 
as well to start by making proVlsIOn fora small staff and essential appa­
ratus, etc., and to take advantage oft all temporary facilities which the 
various provinces can. offier. 

It is hoped that rough estimates will be ready by the time the Com­
mittee meets. 

The Director of Agriculture, Bengal, has offered facilities at Kalim­
pong and the Director of Agriculture,. United Provinces, at J'eolkote 
below Nainital so that facilities at low altitude hill stations for testing 
for multiplication will be available. Both these stations are about 3,500 
feet which seems too low' for breeding work. 

B. C. BURT. 

8th August 1934. 

D440 

D 447 

D380 

D 1683 

E 1445 

D 366 

D 846· 

D930 

D 806 

D 1695 

D 934 

D 821 

D 807 

E 1344 

In348 

E 1357. 

E 1359 
E 1361 

E 1368 

E 1370 

E 1372 

Ltst of material obtained by Dr. P. B. Hudson from ProFBaurs' 
Labaiatory in Germany. 

Sudamerikanische Kartoffeln an P. Hudson, FrujahrI934. 

System. Bezeiohnung. Name. Herkunft. 

Sol. ourtilo bum •• papa Luqui La Paz Markt. 

Do. Do. LajaMarkt. 

Do. kuItiviert in La QuiaCA. 
3500 m· u. d. M. 

Do. Luqui Cuzeo Markt. 

Sol. ajanhuiri Ajahuieri 
Sol.phureja Pureja 
Sol. Kessel brenneri Bogota Markt. 

Do. papa. Criolla hueva Bogota Versuehsstat. 

Do. Tuloan Markt. 

Do. Peru oder ColumbieD. 

Do. papa Chauoh&.- Bogota Versuehsstat. 

Do. Pasto Markt. 

Do. TuIoan Markt. 

Sol. tu berosum' Coehamo Huillinoo. Chilos. 

Do.· Zapatona. Do.· 

·Do. Cabra Rio Rahue Chil06. 

Do. Corahila Fundo Quilan Chiloe. 

Do. Cordillera Fundo Piruquina.. Chiloe. 

Do. verwilderte Kartoffeht EI Roble_ bei Huillineo. 
Chiloe. 

Do. Cordillera Rundo Plruquina. Chil06. 

Do. papas indigena.s . Huillinco; Chil06· 
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Bystem. BeseiohnUlll. Namft. Herkunf" . E 1374 Sol. tuberoaum •• papa Hnavo 
Eierkartotlel. 

Inael Calbuoo. Chil~. 

E 1376 Do. Costa Chellioh Chil~. 

E 1377 Do. Camotilla Do. 

E 13112 Do. --Blanca Tripainin lllllel Chaulineo Chil~. 
E 1402 Do. Hamburguesa Aldaohilda lnsel. 

Lemui Chil~. 
E 1403 Do. Ro'"Badina Insel Cailin Chil06. 
E 1404 Do. Biete Semanas Insel Alao Chil06. 

E 141* Do. . . Amerioana lnsel Caguaohe Chilo', 
E 1417 Do. Rosada Insel Goldita. 
E 1418 Do. Americana Ineel Quenao. 
E 1444 Do. Quellas. Chilo', 
D 884 Bol. andigenum •• Riobamba Markt. 
D 1706 Do. Ambatol Markt. 
D 1624 Do. La Pa, Markt. 

D 1627 Do. La Paz Markt. 
D 514 Do. Borata Markt. 
D560 Do. Huanoayo Markt. 
D 1626 Do. LaP"Markt. 
D 1020 Do. aochlia Cuzoo Markt. 
D 896 Do. papa dominga Ambato8 Markt. 
D 12311 Do. papa Jaloahuarmey Callejon de Huayla. 8,000 

m. 
D 1016 Do. pooataochle Cuzco Markt. 
D 787 Do. .. Handelssaat .. Do. 
D 518 Do. Sorata Markt. 
D 682 Do. ,. Lima Markt. 
D 1720 Do. Cuzco Markt. 
D 406 Do. La Paz Markt. 
D 533 Do. Sumata 60 km nordl. VOIl 

Sorata. 
2.500 m ii. d. M. feucht. 

D 546 Do. .. Sumata (8. D533). 
D 1687 Do: Tuloan Markt. 
D 1070 Do. Coompis ppisacc bei Cuzco. 
D 1640 Do. ane Copaoabana Guaqai 

Markt. 
n 504 Do. Sorata Markt. 
D 532 Do. ana Sumata 60 km nardI 

..Borata. 
2.500 m i. d. M. feucht. 

D 1151 Do. huila waco Curupamapa Aoker 1. 
D 901 Do; papapaucha Ambatoe Markt. 
D 1681 Do. Lima Markt. 
D '186 Do. Handelssaat Cuzco Markt. 
D 1'1111 Do. CoompiB. .. Do. 

,0'_ • 
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Syatem. Bezeichnung. Name. Herkunft. 

D 1721 Sol. andigenum •• Coompis Cuzco lIfarkt. 

D 1025 Do. Puoamama Do. 

D 1098 Do. Huaconco b. Cazca. 3320 
m. 

D 1651 Do. Ajahuiri La Pall Markt. 

D 3110 Do. papamonda Do. 

D 1125 Do. papa negra Quito Markt. 

E 1516 Do. unbekaDUBt. 

1) 847 Do. Bogota Markt. 

D 1293 Do. Leona Chiloa Quito. 

D 823 Do. .. Pasto Markt. 

E 1303 Do. papa" Corme .. Callejon d. Huaylas Prov. 
d. Huaraz, 3200 m. 

D 1658 Do. Achicachi Markt. 
plano). 

(AI$o 

D 1662 Do. Sorata Markt. 

D 12011 Do. papaojosa Santa Cruz Sta Victoria. 

D 1004 Do. Ursi bei Cozco. 

D 946 Do. Dabaya Markt. 

E 1747 Do. Pic lllam pu. 

D 873 .Do. Secha La Paz. 

D 1699 Do. Riobamba Markt. 

D 1226 Do. Tupisa. 

E 1325 Do. .. pulo negro Cochipata Pic ruampu. 

D 1647 Do. Tiuhuanacu. 
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APPENDIX LXIV-A. 

SUPPLEMENTARY NOTE, DATED THE 3m> SEPTEMBEa 1934, ON SUBJECT No. 
55, POTATO· BREEDING SCHEME FOR NORTHERN' INDIA. (anDl'l'IONAL 
NOT!! BY AGRICULTURAL EXPERT). 

As promised in my previous note (Appendix LXIV) & rough provi. 
sional estimate which has kindly been supplied by Dr. Sh&~ is attached. 

SIMLA. j 

The 3t'd September 1934. 

B. C. BUItT, 
AgricuUural Expert. 

Draft Potato Breeding Scheme for Northern India. 

n is unnecessary to· point out the importance of this crop and perhaps 
equally unnecessary to draw attention to the compulsive need for its 
improvement. The pr:esent position of potato growing is unsatisfactory, 
it might be said, not only in India but. throughout. the world. AU the 
potatoes in general cultivation outside South America.appear to have been 
derived from one or two varieties that were introduced into llUl'ope in 
the 16th century. With such poverty of initial breeding material it ii 
scarcely surprising' that little progress was made with the vital problt:ms 
relating to resistance to virus diseases, Phytopkthora, frost resistance, and 
so on. But with the discovery by the Russian expedition to South America. 
-and the succeeding American and German expeditions--of a lal'ge 
number of both wild and cultivated species, some. of them posseSiling 
exceedingly valuable characters from the breeding viewpoint, the outlook 
has been changed eIIl.tirely and it does not seem too much to hope that 
some at least of the problems of potato breeding will be solved in the 
not distant future. 

In India the potato grower, especially in the plains, has to contend 
'with a number ·of disadvantages. During the hot season, he loses the 
greater part of his stock owing to the ravages of the potato moth and to 
several " rots" caused. by fungi and bacteria; no really satisfactory 
method of storage which is at the same time commercdally practicable has 
yet been evolved. A~ain, after one or two season'!} in the plains potato 
varieties appear to 'degenemte '-doubtless due to virus diseases-and 
the cultivator. has to obtain a fresh supply from the hills, paying heavy 
freight for· his seed. The grower in the hills has his troubles too ; thus, 
for instance, he is continually menaced with the late blight caused by 
Phytophtkora infestans, from whose ravages the crop in the plains is 
generally free. Another problem is that created by th.e existence of 
dormancy-tuber~ appear normally to require a resting period of about 
two months or so before they will germinate and so tubers from one 
crop cannot be used as seed for a crop Iiown soon after. Thus in those 
parts of the Punjab where two crops in the year are taken, tubers from 
the autumn crop cannot be used for sowing the following spring crop 
and similarly the tubers from the higher hills where the summer sowing 
is done comparatively late in the year to avoid the risk of damage by 
f1"ost in the early months, cannot be utilized for the winter crop in the 
plains 
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It is clear that there are many difficuities to be surmounted and many 
:reconditc problems to be solved. The most feasible method of doing so 
appears to be to initiate a scheme of research and breeding, by providing 
a central station in the plains and a breeding sub-station in the higher 
hills whl're the temperature is more favourable for flowering and seed,­
setting. The many facilities available at the Imperial Institute of ,Agri­
cultural Uesearch, Pusa, recommend. its adoption as the plains station 
and preliminary observations at a number of places in the hills would 
decide the best site for the high elevation sub-station'. Work could be 
comml'nced at Pusa this autumn and in the hills next spring. 

Estimates for. the cost, of such a scheme which would be for a 5-year 
period in the first instance, are attached. Later on a multiplication 
station in the foot-hills may be necessary. 

'I'lie broad outlines of the work would be :~ 
(1) The collection and classification of the varieties grown in 

India paying particular attention to 'Desi' varieties. 
(2) The study of the available South American material to di~cover 

the forms most likely to be of value as parents for crossing, 
under Indian conditions. 

(3) The productio~:of new varieties with desirable characters such 
as immunity or high resistance to blight and virus diseases, 
etc., by selection from seedlings and by hybridization. 

(4) The study of flowering, fertility and sterility, and other related 
problems a sound knowledge of which is essential if object 
(3) is to be achieved. 

(5) The study of the problems of donrilancy and storage. 
(6) Genetical studies and investigations of any other problems 

that may arise. 

POTATO BREEDING, SCHEME. 

Estimate of costs. 

N on-recurring~ 

(1J At Pusa~ 
a Insect-proof house 
b Pots 
c Wire baskets for storing 'potato samples-

(2) At- hill station~ 
d Land 
e Quarters for staft 
f Bullock shed 
g Laboratory and office 
11 Seed and implement godown 
k Fencing " 
I Office' furniture 
m Insect-proof house 
n Controlled illumination house 

Carried over 

Rs. 

2,500 
300 
250 

} 

Depends on site, 
- can perhaps 

be rented. 
10,000 

} 

2,000 
2,000 

500 

6,000 
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POTATO BREEDING SCHEME-contd. 

Estimate 01 costs--contd. 

o Laboratory &pparatus (micr06cope, ete.) 
p Racks for storing p·otatoes 
r Wire baskets for keeping samples separate 
8 Implements (ploughs, ete.) 
t Pots 
x Sprayers 
y Pollination bags 
7 Gunny bags 
q Books (" Potato varieties" by Salaman, 

Fisher's Statistics, etc.) 
v BulloCQ (2 pairs) 

Total 

Rec'Urring-
.At hill station-

Pay of Assistant at Rs. 150 
Pay of Clerk and Store-keeper at Rs. 50 
Pay of Fieldman at Rs. 40 
Pay of Mali at Rs. 25 .. 
Pay of Peon at Rs. 15 .. 
Pay of chowkidar at Rs. 15 
Lahour 
T. A. for .Assistant, etc. .. 
Chemicals 
Manures 
I<'eed and upkeep of bullocks 
Seeds 
Stationery, postage 
Miscellaneous 

Total 

For 5 years 6,990 X 5 = 34,950. 
(To this rent may have to be added.} . 

Non-recurring 
Recurring 6,990 

Total 

Rs. 
1,500 

500 
250 
300 
300 
200 
100 
50 

100 
500 

27.350 

1,800 
600 
480 
300 
180 
180 

2,000 
500 
200 
200 
100 
100 
150 
200 

6,990 

For 5 years. 
Rs. 

27,350 
34,950 

62,300 

To this would have to be added either the cost of land and certain 
buildings, 

or 
Rent for land and buildings. 
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APPENDIX LXV. 

NOTE, DATED THE 21sT JUNE 1934, ON SUBJECT No. 58, A'PPLICATION FROM: 

GOVERNMENT OF THE CENTRAL PROVINCES, FOR A GRANT OF Rs. 46,200 
SPREAD OVER A PERIOD OF 4 YEARS FOR A SCHEME OF RESEARCH WORK 

ON PAN CULTIVATION. 

Attention is invited to the attached note (Enclosure I), dated the 
22nd .1anuary 1934, on:the subject noted above which was circulated to 
the Advisory Board for consideration at its meeting held in February 
] 934. The Board decided (vide extracts from itH Procpedill"s at. 
l'~nclosure II) to refer the scheme to a Committee of the Board, the per­
sonnel to be selected by the Chairman as usual, with instructions that its 
report should be submitted in time for consideration at the Board's next 
meeting in Simla. It was also decided that information regarding the 
work already done should be furnished to the Council. The Director of 
Agriculture, Central Prov~nces, has now forwarded the attached notes 
(Enclosure III) containing t~e required information. 

2. The Chairman of the Advisory Board has accordingly constituted 
the undel'mentioned Committee to examine the scheme in question :-

1. The Vice-Chairman, Imperial Council of -Agricultural Research, 
Chairman, ex-officio. 

2. The Agricultural Expert, Imper,ial Council of Agricultural Re-
search. . 

3. The Director of Agriculture, Madras. 

4. The Director of Agriculture, Bombay. 

5. The Director of Agriculture, Bengal. 

G. The Director of Agriculture, United Provinces. 

7. The Director of Agriculture, Bihar and Orissa. 

8. The Director of Agriculture, Central Provinces. 

9. A mycologist from the Imperial Institute of Agricultural Re­
!!eareh, Pusa. 

Rai Sahib Malik Charan Das, Secretary, Imperial COlllCil of 
Agricultural Research, Secretary, ex-officio. 

3. The Committee will meet during the next session of the Ad~sory 
Board, 011 an afternoon, which will be fixed later. to meet the convenIence 
of Dtembers, between the 3rd to 8th September 1934. 

4. The Report of the Committee will be circulated to the Advisory 
Board ill due course. 
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For the 'Use of members only'. 
ENCLOSURE I.' 

IMPERT.AL COm~CIL OF AGRICULTURAL RESEARCII, ADVI· 
SORY HOARD; NINTH MEETING, FEBRUARY 1934. 

SUBJECT No. 12. 
AP:r~LICATION FROM, THE GOVERNMENT OF THE CENTRAL 

PROVINCES; FOR A GRANT" OF' Rs. 46,200 SPREAD OVER A 
PERIOD' OF' FOUR YEARS FOR A SCHEME OF RESEARCH 
WORK'ON''''PAN CULTIVATION'''. 

Attentionr is jnvited to the attached,letter frpm. the Government of 
thfili Central, Provinces, No .. 48.105Z,XIV, dated the 8th January 1934 
(AlmeiKllTe I)amd, the extract from, a letter from' the Director of Agri. 
culture, Central Rrovinces, ,No. 5551, da.ted. the 12thl15th December 1933, 
(AIlJlE~Xllre, II), forwarded thel'eVl'ith. , 

Thf~ Sclreme(Annexure III>", involves a non~l"JIlcurring expenditure of 
Rs. 6,400 and recurring expenditure- of'Rs. 39,&QO or a total expenditure 
of RH. 46,200, spread over a period of four ye~rs, As against thi!! it is 
eocpected that a sum of Rs. 25,600 will be realised by way of profits which 
ShOllld' be credited to the fUnds, of the Oouncil; This will, reduce the 
grant asked for from the Council to Rs. 20,600 spread oveJl four years. 

The' scheme' is fOr' the consideration of the Advisory Board. 

NEW DELHI;, 

The 2211d January 1934. 

ANNEXURE I. 

CRARAN DAS, 
Secretary. 

EXTRACT FROM LETTER FROM THE REVENUE SECRETARY, GO'IEBNlIIENT 01' 
THE CENTRAL PROVINCES, AGRICULTURE DEPARTMENT, TO THE SECRE­
'rARY, IM'PERIALCOuNcm:. OF AGRICULTURAL RESEARCH, No. 4811052-
XIV, DATED THE 8TH JANUARY 1934. 

G,·ant·111-aid from Imperial Oouncil of Agricultural Research. for certain 
schemes of research in the: Oentral- provinces. 

I.. am.di~ected, by the Government of the Central· Provinces (lIinistry 
of" ,Agriculture) to forward a copy of 'letter No., 5551, dated the 12tI, i13th 
December 1933, from the Director of Agriculture, Central Provinces, 
together with. the unde:rnnentioned six schemes and to recommend them 
for the Jayourab]e consideration of. the Imperial Council of Agricultural 
Res('nrch. The schemes are being printed and 150 copies of them will 
b~ furllished to y':ou in .due course .. 

• •• • • • ., • 
(6) Scheme for research on the Pan Cultivation (Annexure III). 

2.: These schemes have been 'considered. ~ by the Provincial' .I\.gricnltural 
Research Committee on the 9th Decembell 1933 and- approved by' that 
body. The local Government has also accepted them. I am accordingly 
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,to rcqueBt,that .. ther ml!:y be placed 'before t~Advisory Board of the 
Imperial (lunCll of AgrIcultural Research at Its next meeting to be held 
in February 1934. 

ANNEXURE II. 

Co['Y OF LETl'ER FROM THE OFFG. DIRECTOR OF AGRlCULTUm; CENTRAL 
PROVINCES, TO THE SECRETARY TO GOVERNMENT, AGRICUL'rT;ltI: DEPART­
!lENT, No. 5551, DATElDTBE1~I15TH DECEMBER 1933. 

I have the honour to attach herewith six schemes of research which 
were placed before the Provinical Agricultur:al Research Coruruittee on 
the 9th December 1933 and recommended for transmission to the Imperial 
Coumil of Agricultural Research for the provision of fund~, The Pro­
vincial Agricultural Research Committee placed them in the following 
order of importance :-

• 

. Schemes for' Research on' the Orange Crop. 
Schemes' for ,Research on the Oilseeds, 

L 
J 

Schemes for Resear:,ch on the Potato Storage, L 
Schemes for Research on the Gangai pest of Rice. J 
Schemes for Research on the Sann Hemp,· L 
Schemes for Research on the Pan cultivation, J 

• • . . 

A.' 

B. 

C. 

• 
2 'J.'he cultivation of the Betel vine in India is not confined to one 

province· only and the results acquired will be of value elsewhere. Pan 
growing is a specialized' vocation but the money invested in the industry 
is very considerable and the losses from disease enormous. Controlled 
experiments in . cultivation and. treatment are essential jf reliablc results 
are to be gained. If this scheme is rejected by the Imperial Council of 
Agricultural Research, I wish to commend it to Government as a Pro­
vincial undertaking. It will be noticed that it is expected to lle run at 
considerable profit and .in addition to dealing with. ~he several disc~ses 
of the plant, we shall .acquire, a large amount of information regarding 
the crop and its cultivation, about ,which we know very . little at present. 

ANNEXURE III. 

SCHEME ONP AN CULTIVATION . 
. This province produces or at least has produced in the :pas~, a very 

l~rge .quantity of " pan" annually; but on account.~f t~e lDculcnce of 
dIsease p'an cultivation' has completely been abandoned·lD many parts 
o~ the province, e.g., Ramtek, .Drug, Saugor, etc. Since it is not only one 
dlsea~e that makes pan cuitivation uneconomical in various parts ~f the 
provmcp., remedial measures have to be tried for .the control of diseases 
where, they occur, 'A few attempts in the past have bee~madc to ,stud~ 
remedial measures for the control of these diseases, e.g., lD Ra~tek It has 
b.een sho'Yn that.loot-rot can be controlled by treating the s~il ~yste~a­
bcally ,wlthBordeauxMixture ; at Timarni there' are tw.<> dIseases, vtz'i 
arJJITacnose and, foot-rot, and they can be also controlled by the use of 
propel' fungicides, At Piparia and Saugor our trials for thc control 0 . 
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'pan diseases were unsuccessful) 'ThereasoD may be that there may have 
been .m9r~. orgsl,lis:rw;; than one infecting the crop. &.Itd the remedy found 
effective for' controlling' fOQt-:rot caused. by Phytophthara was not uselu1 
agaillst foot-rot caused by Bome other organism. 

For the study of the causes of ~ pan disease and for evolving suitablt! 
remedial measures a continuity of experiments for a period of years in 
essential ; and this continuity cannot be ensured unless the department: 
has pan gardens in dUferent districts. A pan gaI:den to give any rcliable: 
results must be not less than three-fourth of an acre at least and sincel 
.the cost of starting a garden on this scale is rather prohibitivo under our 
. present fhiancial conditions, I suggest that the Imperial Council of Agri­
cultur.al Research be approached for a grant to start pan gardens in the 
following places, . each garden to be of one acre :-

(1) Richai (Adhartal). 
(2) Silari. , 

(The Deputy Director of Agriculture, Northern Cir('.ll', proposes 
to start two small gardens of the two places at the end of 
this cold weather.) 

(3)· Saugor. 
(4) Nagpur. 
(5) Ramtek. 
(6) Bhanduk. 
(7) Drug or Raipur. 
(8) Drug {11 Raipur. 

The recurring and non-recurring expenditure will vary from place 
to place but approximately the non-recurring expenditure for a garden of 
'one acre will be Rs. 800 for a period of four years and recuITing expendi­
ture will be approximately Rs. 800 per year. Therefol'!e in four years 
the total expenditure will be Rs. 4,000. 

If we have these gardens we cannot only investigate the patholo­
gical side of the problem but also agricultural. This latter problem can 
be studieu by the Deputy Director of Agriculture in whose circle the 
gai'den is situated and his a."ooricultural assistant in the district can Jook 
after the garden. 

For the study of the pathological problem a special assistant under 
me will be required on Rs. 150 per month for four years with an annual 
increment o.E H.". 25 ; he will need a travelling allowance of Rs. 300 a year 
and my travelling allowance grant will also need to be increased. 

For the experiments an annual recurring grant of Rs. 1,000 will be 
required. The total expenditure for eight gardens for four years will be 
Rs. 46,200. A healthy gard!ln normally shows a net profit of about 
Hs. 800 pel' ael'e annually. That is the eight gardens will bring a net 
profit of Hs. 6.400 pel' year., Afrer meeting the extn cost for the pay of a 
special assistant his. travelling allowance and agricultural experiments 
from this profit, a large surplus will be available. 

J. F. DASTUR, 
Mycologist to Government, 

Central p,.ovince., 
Nagpfl,". 
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ENCLOSURE II . 

. EXTRACT J'BOK THE PROCEEDINGS OJ!" THE ADVISORY BOARD lb'..E'IING IIELD 
ON 19m FEBRUARY 1934. 

13. Appiication from, th8 G01J6I'fI.me'!'t of tk8 Central Provinces for a grant 
of Rs. 46,200 spread over a penod of 4 years for a schem~ of research 
foork on pan cultivation (Subject No. 12 of the Agenda). 

Mr. Ritchie introduced the scheme. Du. Burns and Rao Bahadur 
Ananda Rao said that some work on pan cultivation and diseases had been 
done in Bombay and Madras respectively. Dr. McRae described the work 
done at the Pusa Research Institute on pan diseases in Ben:;al and Bihar 
and mentioned the three principal diseases which were prl'valent in the 
monsoon, winter and summer respectively. He stressed the need for 
baviJlg a pan garden under the investigator's own control. :Mr. Burt sug­
gested that this subject be referred to a committee of the Advisory Board, 
the personnel to be selected by the Chairman as usual. This suggestion 
was approved and it was decided that the committee should meet beforl' 
or on the occasion of the next Advisory Board meeting and should sub­
mit its rl'port at that meeting. Meanwhile, information in regard to the 
work &lrelldy done should be furnished to the Council's secrl'turiat . 

• • • • • • • 

ENCLOSURE III. 

NOTE BY THE DIRECTOR OF AGRICULTURE, CEKTRAIJ PRO­
VINCES. 

A certain amount of work bas been carried out on disease:> of pan in 
other Pronnces besides the Central Provinces, especially Bengal and 
Bombay. 

In Bengal the chief problem has been the control of sclerotial diseases 
and in Bombay of the disease caused by Phytophtlwra. 

In the Cent.ral Provinces pan is attacked by (1) two mp.mb~rs of the 
Phytophthoraceae, (2) sclerotial fungi like Rhizoctonia balatlcola. R. 
S~lu1lt ; Sclerotia Rolfsii, et.c., and (3) anthrancnose caused by Glf)eospo­
num sp., Colletotrichum sp. and Vermicu,la.ria sp. Therefore the problems 
of the Central Provinces are more varied than those of either Bengal or 
BombllY. Central Provinces were the first to show that Phytophthora 
could be controlled by treating the soil with Bordeaux Mixtur~ and later 
Bombay confirmed our results. Even if in the Central Provmces the~e 
were no otoor disease of pan than that caused by Phytnphthoru still 
there would be a necessity for further study of this disease because wh~t 
,,:e now want t.o find out is what are the minimum 'strength of. th~ fungI­
c:d.e, the minimum quant.ity and the minimum num~er of ~pplir~tlO~s re­
QUIred. Another problem that requires to be investIgated IS wh~ch IS the 
best method of irrigation and cultivation and which method mftuenc~s 
most the incidence of disease. In these Provinces the method3 of culti· 
vation and irrigation vary considerably from place to place. 



531 

.As regards the incidence of 'the many· diseases of pan it is essential 
to know at what time of the year a particular disease caused most damage 
: and if climatieconditio;ns influence its incidence.· , 

In these Provinces the varieties of pan chiefly cultivated are BangIa 
and Kapoori ; other varieties, such as Gangeri, are also cultivated but Dot 
to {the same extent.as the iormer. two. Therefore another problem that 
iwould be investigated is the problem of finding out suitable resistant 
~arieties. 

'I'hus .even though some:woJ.'khasbeen done in other l'rovinces and 
,in Ithis -Province, still much work requires to be done and the further 
work,that ·we ,propose .to do is in.no 'sense" .duplication of work already 

,c1Qne ~'. .. 
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APPENDIX LXVL 

NorE, DATED THE 5TH SEPTEMBER 1934, ON SUBJECT No. 64, PnOVINCIAL 
t:)CHEMES FOR THE APPOINTMENT OF STAFFS IN CONNECTION WITH TlIII 
!>CREME FOR THE IMPROVEMENT OF MARKETING IN INDIA.. 

At its meeting held in August 1933, the Advisory Board discussed 
certain proposals based on the recommendations of the Royal Commission 
on Agriculture in India and the Central Banking Enquiry Committee 
in regard to the improvement of marketing of agricultural produce in 
India. and :recommended,inter alia the appointment of a ~Iarkcting 
Expert and the necessary assistance and establishment to deal with the 
problem of marketing of selected commodities. The reeommendation of 
the Doard was accepted by the Governing Body, and :Mr. A. M. Livingstone 
of the English Ministry of Agriculture has been appointed l\Iarketing 
Expert for a period of three years. 

The question of marketing was also discussed at the recent Provincial 
~conomic Conference and the Goveljllment of India decided to embark on 
a comprehensive marketing programme to be carried out by the Imperial 
Council of Agricultural 1ftesearch. 

2. 1'he scheme which has been prepared by the Marketing Expert and 
discussed at the meeting of the Crop Planning Sub-Committee of the 
Advisory Board held in June, 1934, and also departmentally providcs, 
among other things, fOI"l the appointment of II Central Staff (viz., 5 Senior 
Marketing Officers, 2 Marketing Officers and 10 Assistant Marketing 
Officers and the necessary office establishment) and a nucleus staff in the 
nrious provinces (viz., 3 Assistant Marketing Officers and the necessary 
office establishment per province) to be paid by the Council for a period 
of five years subject to the availability of funds. A maximum annual 
grant of Rs. 20,000 has also been fixed for all provinces other than 
N. W. 1". P., and Assam, each of which has been allotted a maximum sum 
of Rs. 10,000 per annum. It was also agreed at the meeting of thc Crop 
Planning Sub-Committee that provision should be made for Sind as for 
a separate major province. 

3. The position was explained to the local Governments in detail and 
they were called upon to submit proposals for the consideration of the 
Advisory Board, vide the circu.lar letter No. F. 9-1\1. (2) 134, dated the 2nd 
August 1934, (Enclosure I). As a result of this, schemes have been 
received in respect of Bombay, Sind, Bengal, United Provinces, Central 
Provinces, Punjab, Bihar and Orissa, N.-W. F. P., and Assam, and these 
are circulated (Enclosure II). It is understood that the Madras Go~eru. 
ment have also despatched a scheme for this meeting of the AdVISory 
Doard, but it has not arrived in time. A summary (Enclosure II) of the 
proposals has therefore been obtained from the Direetor of AgrlCult?-re, 
Madras, to serve as a basis of discussion. Burma Government bas promISed 
to send in a scheme later. 

4. The Advisory Board has appointed a Sub-Committee to consider 
the vllrious provincial schemes in the first instance. The report of the 
Sub-Committee will be submitted to the Board. 

5 It may be added that with a view to. makin&: the sr.o~e ?f th: 
8cht'me or an all-India character it was considered deSIrable to lDVlte th 
L1921CAR • 
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co-operation of the Local Administrations, and States. A copy of the 
letter that has been addressed to the former and a copy of a draft letter 
that is being issued to the latter by the Foreign and Political Department 
at'tJ.jeinstance of the Couneil are also attached for the information of 
the Board (Enclosures III and IV.) 

ENCLOSURE I. 
LETTER TO ALL LOCAL GOVERNMENTS, No. F. 9-11. (2) 134, DATED THE 2ND ' 

AUGUST 1934. 

SUBJECT :-8cheme for the improvement of marketing in India. 
I am airectec1 to refer to the letter from this Department, No. D.-

696iA.133, dated the 15th July 1933, on the above subject. 
2. At the Provincial Economic Conference 1934 there was generul' 

.agreement that of all practicable measures for imprm.ing economic cona.i-· 
tions an intensive programme to develop marketing facilities for agricul­
tural products (both crops and animal products) offers the best imwl:'diate 
prospeuts of substantial results. 
, The action to be taken to deal with the main marketing problems 

includes propaganda and the supply of information in external markch 
regarding Indian Products; the grading, sorting and bullting of the main, 
staple products; special market organisations for perishable commodities;, 
information to India's producers of consumers' requirements both in India' 
and abroad ; the planning of production on the basis of quality and 
demand ; the establishment' and development of regulated markets ; tit" 
undertaking of market surveys for thl:' purpose of developing a common 
plan throughout India, the establishment of properly organised ' futures • 
markets, 1lommodity excha.nges and warehouses. ' 

B. In Mcordance with the Finance Department Resolution No. ~'. 16 
(l)"-F.J34, dated the 5th May 1934, the ,Government of India have 
dC'Cided tf) proceed on the lines of the programme proT"isionaIly appro'\'l.-d 
at Provincial Economic Conference 1934 which included the following 
i.uitial steps, viz. :-The appointment of a Central Marketing- Offieer by' 
the .GO\~ernUlent, of India, the appointment of Provincial Marbting. 
Officers, jhe inauguration of marketing surveys, the appointment of special 
Committees for staple crops (starting with oilseeds and tobacco) and 
"\\'ork: on grade standards. These recommendations in regard to Dlarkct­
ing broadly follow the recommendations of the Royal Commission on 
Agriculture which were generally endorsed ,by the Banking Euquiry­
Committee. The ·subject therefore hall already received careful considera­
tion and tlie present proposals have been framed by the Imperial COUDcil 
of Agricultural Rese.arch to give effect to the recommendations of the 
C0i?,ference.. . 

. :,:!. The Government of India have also decided to provide the Imper~al 
(~ounr:il of Agricultural Research Department with funds for the ('stllb­
lishment of a Central Marketing Staff and to provide also for a pe!'iod of 
fjs~ yeats for the' expenditUre by Local Governments on a nucle-us provin­
cial marketing staff t6 the extent of approximately a total of 27 marketi:!g 
cmcers of a junior Grade. 

Th" Markethig' Expert appoiIlted by 'the Imperial Council' of Al!ri-. 
elilltW"III Research has therefore prepared a general scheme which has since. 



lit-en the subject of discussion'~nd revision ~epartmentally and at an 
informal meeting of a sub-commIttee of the AdvIsory Board which met at 
f'il1Jla for the Crop Planning Conference in June last. 

5. l'rogramrne.-As soon as th:e Central Marketing Staff Hna a 
MArhting Staff in each.of the provInces have been appointed a start ",in 
be made with a marketing programme covering investigation and develop­
Ulent work as well as work on grade standards. 

The proposed investigation work includes a series of mari.:eting 
flur\'eys with immediate reference to the more important commodities 
grouped as follows :-

I. Crops.-(a) Cereals (wheat and rice), (b) Oilseeds (groulldnuts 
and linseed), (c) Plantation and special crops (Toba':!co and 
fruit) . 

n. Animal Husbandry P1·oducts.-(a) Dairy Products, etc. (::\iilk 
aud Butter, Eggs and Poultry), (b) Livestock, etc. ~IIides, 
Skins and Wool, Livestock and Fish). 

'f11e De1Jelopment work generally will aim at securing the more ext ell­
si \'1' use of agreed commodity standards and the better organisiltion of 
rrodm'ers for marketing 'purposes, This work will be done in the pro­
vine~s and will probably fall mainly on provincial marketing statf~, 

'l'he work on grade standards will be largely of a technical character' 
relating to the chemical and physical characteristics of such produet~ as 
oilseeds, grains, fruit, etc., and for the tcsting of grading techniquc aud 
cquipment under practical conditions. 

StajJ and other requirements_ 

(a) Cent"al Marketing StajJ.-In addition to the Marketing Expert, 
who has already taken up his duties, the following staff is considered 
necessary: ' 

Five Senior Marketing Officers; two Marketing Officers and ten 
Assistant Marketing Officers, who will be in charge of work on' 
the various commodities and groups of commodities referred 
to above and will wbrk in close co-operation with Provincial' 
Marketing Officers. 

. (b) Provincial Marketing StajJ.-It is hoped that each Provincial 
Government will endeavour to appoint a Marketing Staff fully adequhte 
to the needs of the province. In order to obtain tangible results. lit an 
early date howevpr and to ensure a uniform rate' of progr~"~ In the 
provinces and throughotlt India as a whole, it is proposed, subject to t~~· 
n,('eessl~ry funds being voted and placed at the disposal of the Illi~)er~&l 
CouncI~ of Agricultural R.esearch, that part of the cost of Provmclll.l 
!'IIlI:kt'tlllg Staffs represented by the salary and travelling expenses of. 27. 
ASSIstant l\IarkE'ting ,Officers will be met from Central Funds for a perHl1 
of five years only. . . 

. A~ has been explain cd the work will commence with 5 .ma~n g~O;lPS, 
mclu.dlllg ~4 separate commodities and it is proposed to assIst mdJ'\iWlllIl 
provInces In overtaking the work by mal,ing provision from central !Ul"ls 
for tIle appointment in each province of at the most three ASSIstant 
Ll92ICAR 
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]'larketing Officers, provision being made for Sind as for a Fernau 
proyince for this purpose. The ncrage salary of these Officers sh01J.ld 
110t exceed that propo.o;ed for Central As.'iistant lIarketing Offiet'" and the 
total expeuditurt' chargt>able to the Imperial Council of Agric1utllral 
Reseurch's grant-including traYelling expenses and office establishm-nt-

20.000· 
should not t'xceed Rs. 10,OOOt pt'r menSt'm. 

The Proyincial Marketing OffiC('rs will b~ expected to C()-()j>erate in 
the 'Work in accordance with a detailed geDt'ral scheme for each comroodlty 
to be drawn up by the Central lIarketing Staff. 

6. The persons appointed as Assistant Marketing Offieers in the 
provmces should be accustomed to a rural environment and tWO" an 
aptitUile for agriculture. They should possess a University lX'grt.'e in 
Agrienlture, Veterinary Science, Commerce or Economics or the 
M. It C. V. S, Diploma or be graduates or licentiates of an IndilUl Agri­
eultural or Veterinary College or hold the Indian Dairy Diplon.a. Only 
in ,'ery exceptional cases should these academic qualifications b~ wah-ed 
and in enry case it 'Would be dt'sirable that the pt'rson selt'Ctcd should 
have had practical or commercial experience or have done marketi:lg 
liurvey work in connection with one of the commoditit'S referrro to. 
Atteut!on is also drawn to the enclased statement of general eonsiJeratiolllj 
rcgarding the appointment of a Provineial Marketing Sta.lf &1'.<1 to the 
supplementary note setting out the nature and scope of a marketing 
survey. 

'j. It will be understood that the above proposals are contingent on 
1he necessary funds being duly ,-oted and placed at the disposal of th'! 
Imperial Cound of Agricultural Research but meantime I aID to invite 
the Go'-ernmt'nt of to submit proposals fot market­
ing staffs, to be attached to the Director of Agricnlture or Director of 
Veterinary Services 88 the case may be, within the limits nnd on the 
general lines indicated above, It is desired to adjust dt'tails to suit pro­
Tincial needs to the fullest extent compatible with the All-India cru.raett'r 
of the main scheme. It is desired to place all these schemes before the 
Advisor.y Board of the Council during its next meeting on Septt'mber 
3rd to 8th 1934. 

B. I am to explain that before a scheme for the appointment of a 
Provincial Marketing Staff is finally sanetioned. by the ConneU. it i. 
intended that the Marketing Expert should ha"e an opportunity of 
visiting and discussing the scheme with the Local GOTernm~nt and its 
Officers. In the mt'antime, however, the submission of a draft schemt' 
as sllggested will greatly assist in expediting worjk and I am to request 
that the detailed proposals of the Government of 
t'n the subject may kindly be forwarded to this Ot'partmt'nt as early u 
possible to enable them to be cireulated to the Advisory Board. 

9. In conclusion I am to add that the question of appointing the 
special Committees for oilseeds and toba~ referred to in paragraph 3 
·of tills letter will form the subjt'e1; of a separate eommurucation. 

-To all othn thin N.-W. F. P. and Assam. 

tTo N.-W. F. I'. and Assam. 
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StaffJUlent of generaZ considerations regarding the appointmenl of PrfJ-
1Jincial Marketing Staffs. 

It L .. suggested that in connection with the appointment of a market­
ing staff P~ovincial Governments may have in view the foHowincr con-
llidel'atioD.'l :_ 0 

(1) !he necessity of ensuring that an~ marketing Officers appointed 
are practical men accustomed to a rural enVIronment and with an aptitude 
for agriculture. They should have technical or commercial experience 
and a knowledge of farm production in addition to their other quali­
fications. 

(2) The number and importance of those products, produced in the 
province, which are included within the scope of the proposed All-India 
Mllrl.eting Surveys. (Provision should be made for dealing with animal 
husbandry products as well as crops.) 

(3) It is contemplated that the maximum provision which can be 
made from Central Funds to anyone Pro"ince will be in respect of three 
Marl,eting Officers of a 'junior grade (including clerical assistance and 
travcllilJg expenses) and ~hat could only be provided in full for those 
provinces wherein most of the commodities specified are produced on an 
extensive scale, 

(4) The work of collecting the particulars and information required 
l'cgardillg the marketing surveys, so far as it relates to provincial conditions, 
will involve briefly :-

(a) Visits to villages and markets in the main centres of produe­
tion and numerous interviews with producers, merchants, 
manufacturers, transport and market representatives and 
others regarding their practice and methods of business in 
connection with the marketing of each commodit.\" 

(b) The examination and differentiation, in plain and precise 
technical terms, of the various qualities of e~ch prod.uct, 
collecting samples, describing and photograph1n~ , varlO119 
processes and methods of marketing, grading, packlllg, etc, 

(t') Accounting, within a reasonable degree of accurac~', for al! tl':e 
supply of each product produced in the provmee ?~ In,(h­
cating its subsequent destination and method of utlhsahon 
and describing the routes and channels of trade followcd by 
such produce, 

(d) 

(e) 

ColIectin<J' from producers and from market authoritit's, traJ .. 
or official sources information· re"'ardin~ prodncllrs', ",holt'-

" hI J nuaIl"\" salers' lind consumers' prices weekly, mont y an an , d 
lind conectin~ also information regardin~ the amount a~ 
causes of price margins, differences, fluctuations and "arla­
tions, 

, ' ' n (f stanrlards 
At a later date the demonstratIon and supervlslO ,I f . nrt 

and the organislltion o,r marketing ~~nerany wldll~!, °Me~~ed 
of the work, But actIon on those lmes shOll b 'orr. 

'I h I" k t' rveys have een c ,-nnh t e pre ImlDarv mar e mg su , f dcvcll1PID!'nt. 
pleted and are available as a sound basIS 0 • 
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The formation of marketing organisations should. not there­
fore be regarded as among the immediate duties of Provin­
cial, Marketing Officers. They should rp.ther concentrate on 
investigation and standardisation work. I 

The marketing programme submitted by each province should eover all 
the following groups of commodities or such of them as are produced in 
the Province :-

Cer,eals, Oilseeds, Plantation and Special Crops, Dairy Prl)duee an,} 
Livestock Products. 

(5) The complete range of commodities concerned should be allocated 
among the marketing officers and each officer should so far as possible 
be allotted allied products which are produced in the same areas or which 
follow the same trade channels. Arl"/ingements should be made a1sI) for 
inclucling within the purview of Marketing Officers the trade of les~er 
Ir.dian States lying within or contiguous to the borders of the province. 

(6) It is intended that, subject to the supervision of the Marketing 
Expert, the Central Marketing Officer concerned with each group of 
cl)mmodities should prepare in detail an out1i~ scheme of investigation 
for the benefit of Provincial Marketing Officers and in case of difficulty 
h(' will visit provinces and lend his personal assistance to 1he local 
l\'Iarkcting Officer. 

It is hoped that the common interests of the provinces and the all­
India "ignificance of the work will not be lost sight of. It will be desir­
able, therefore, to maintain close relations between the Provineial aud 
gentral Marketing Staffs in order to afford mutual assistance and to 
arrive at the greatest possible degree of co-operation and co-ordination. 

IMPERIAL COUNCIL OF AGRICULTURAJ.J RESEARCH, ADVISORY 
BOARD, SUB-COMMITTEE ON CROP PLAN~ING, JUNE 1934. 

SCHEME FOR THE IMPRO\'EME.."'-T OF MARKETING IN INDIA (SL"PPLEMENTARY 
NOTE). 

Ndte by Mr. A. M. Livingstone on t Marketing Surveys of Indian Agricul­
tural Produce '. 

The object of these surveys is to present a complete picture in detail of 
the marketing of each commodity in all stages from the producer to the final 
consumer. The pattern must naturally be a composite mosaic, c()nstructed 
by fitting in the facts of each Province and State into an all-India picture, 
which must in turn be placed in its proper relation to a picture of world 
eonditions in respect of the marketing of the particular commodity con­
cerned. A marketing survey when completed should present II broad view. 
accurate in every detail, and should form a sure foundation for thp. intel­
ligent planning of future development. 

The foU<YWing !!,eneral outline ,indicates the nature and scope of a 
marketing survey. This would however be subjec.t to modifi~ation in detail 
so as to fit the circum.,;tances of any particular crop or animal husbandry 
product. .. 
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A. Supply. 

(1) General world position-production-international trade­
world trade regulation of supplies by international agree­
ment, etc.-

(2) Indian Supplies-combined and by provinces-

(a) Home. produced-Trend of production-Yield per unit­
QuantIty sold by producers-Season of marketin17-Effeet 
of natural conditions (e.g., monsoon). ., 

(b) Imports-Quantities and sources-trends-periodicity--­
factors affecting (e.g., tariffs). 

(c) Total supplies-Quantity-quality-values. 

B. Demand. 

Quantitative--qualitative--for direct consumption-for pro­
cessing or manufacture--seasonal variations-factors affect­
ing-analysis of internal and export demand. 

C. Prices. 

General-trend-price range in relation to quality-Seasonal 
fl.uctudJons -variations in a market and between markets-­
cause of ,'ariations-market service regarding priees--cus­
tomary units and methods of sale-relation of 'ready' 
prices and' futures' prices (if any)-factors affecting pr(l... 
ducers prices particularly. 

D. Preparation for market. 

(a) Producers' practice in regard to cleaning-sorting or 
mixing of qualities-adulteration-packing, etc.-illu:rtra-
tions of best, average and worst methods--comparlSons 
with practice elsewhere. 

(b) Assembling.-Extent to which practised for home trade or 
for export-methods observed by merchant.s and co­
operative societies, etc.-comparisons with practIce abroad 
-financial arrangements. 

(c) Grading and Standardisation.-Practice by producers and 
merchants, etc.-relation to requirements of consumers 
and manufacturers--standardisation of grades, pa~ 
packages, weights and contracts--comparisons with I?ractJl't' 
in other- countries-Future possibilities lind definIte su~­
gestions for home produce. 

E. Conservation and storage. 

Types and methods of stora!!e by producers, merchants trat~Pd°rt 
v h' h prac Ise -

agencies and manufacturers. Extent to '! IC ntries 
costs-.:-shrinkage losseS, ete.-comparisons WIth othpr cou 
'-Stlggestions for ;i.mprovement--,-Financial arrallgemen~ 



F. TrOlnSporlation. 
,Methods ,and costs of transport by road, water or rail~xtent t.n 

which used-Any special facilities or provision made by 
transport agencies for carrying the commodity (e.g., special 
trucks, etc.)-methods and costs of incidental handling (e.g., 
loading, weighing, discharging, etc.)-Internal produce move­
ment (including coastwise )-quantity an·] direction-Typps 
of containers in u8~uggestiolls rt'gardinti standard con­
tainers. 

G. Distribution. 
(a) Wholesale distribution by producers, merchants, co-opt'rativl' 

societies, etc.-methods t'mployed in internal (local) trsde 
and in export and import trade-Financial arrangement.­
size and types of wholesale businesses--comparisons with 
organised marketing systems abroad. 

(b) Wholesale markets.-Typt's of markets or exchanges in pro­
ducing art'as and in consuming or port areas-methods of 
conducting b~iness-market dues and other charges­
quantities passing through market~ovt'rnment or Muni-
cipal regulations affecting markets; , 

(c) Retail distrihution.-M ethods and amount sold by product'TS 
and merchants, etc.-retail markets-Practice in regard to 
retailing. 

H. Processing and Industrial utilisation. 
Types and methods of processing applied to primary products for 

subsequent sale-Quantities. qualitit's and gradt'S of pro­
cesst'd product-Question of standard grades and weights­
Quantities used for industrial purposes-industrial practice 
and location of fRctoril's-villa~e or domestic industries-­
fluantity and types of manufactured products and bye· pro­
ducts-methods of distribution. Historical survey of develop­
ment and future possibilities in India. 

Additional points. 
A survey 'Would also include notes ,on Trade Marks, Advertising, Prop a­

f!'a.nda, Research work on the production of suitable markl't types, the He­
rulation and Control of the trarle by associations. t'tc .. Geographical dis-­
tl'ibution of varieties, breeds and so on anrl would include the necessary 
!Ofatistical tables. maps and photographs to illustrate the different types of 
T'l'oduce, methods of distribution. suggested standard gradt's and packages, 
etc., etc, ' 

ENCLOSURE II. 
COpy OF A LE'M'ER FROM THE SECRE'l'ARY TO THE GOVE:R.NlofEN'l" 01' BOllBAT, 

REVENUE DEPARTMENT, TO THE SECJrel'ABY, IVPEIUAL COUNCIL O. 
AGRICULTURAL RmEABCH, No. 991-A.I33. DATm T1IJ>. 30Tu AUGus'I' 
1934. 

SunJE('T :-Markeiing: scheme for improfJemenf 01 marketing in India. 

:. With' reference to the 'correspondence endin:f!' with your letter No. 
F. 9-1\{:;(2)~34,datea, 17th -:Atlg'tist 1934.,' I" am, directed by the Govern-
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ment of Bombay (Transferred Departments) to forward a copy of the 
prl'posaJs (not cyclostyled). f~amed by !he Direc~or of Agriculture for 
the Ilppointment of a ProvIncial Marketing staff In connection with th~ 
Sl!lieme for the improvement of marketing in India, together with a copy 
(If a further letter from that officer, No. 32, dated 21st August 1934 
containiIlg an estimate of the expenditure involved over a perit)d of fiv~ 
Years. Mr. E .• T. llruen, Live Stock Expert, will guide and control 
iLe work regar.ding live-stock produce. It is also proposed to entrust to 
llim thc supervision of the other three marketing officers for onc year at 
least.. 'fhe Government of Bombay approve the Director's proposals and 
recommend them for the favourable consideration of the Imperial Council 
of Agricultural Research. I am to add that 1Ifr. Bruen will be asked to 
attend the forthcoming meeting of the Advisory Board of th(' Imperial 
Council of Agricultural Research from 3rd to 8th September 1934 as II 

,·isitor. 

2. As regards Sind, I am to forward a copy of the lettel' from the 
(,Ilief Agricultural Officer in Sind, No. 369, dated 20th August 1934, 
containing his proposals for a similar organisation for Sind. In the short 
time available, the GoverIpDent of Bombay have no time to scrutinize his 
proposals. I am, however, to ad!! that Mr. A. M. Livingstone, l\Ial'k~ting 
Expert to the Imperial Council of Agricultural Research, has been re­
qUE'sted to take an early opportunity of visiting Sind with a view 1;0 

acquainting himself with the special problems affecting Sind ann discussing 
thE'm with the Chief Agricultural Officer in Sind. It is requested that 
in the meantime, the Sind proposals may also be provisionally sanctioned. 

(Silld proposals have the approval of the Bombay Government, tJide 
tileir tdcgram, dated 1st September 1934-not printed.) 

COpy OF A LETTER FROM THE CHIEF' AGRICULTURAL OFFICER IS SIND. 'ro 
TilE UNDER SI:C'RETARY, TO THE GOVERNMENT 0:;' BOMBAY, REVENUE 
DEPARTMENT, No. 369, DATED THE 20TH AUGUST 1934. 

SrBJECT :-Scheme for improvement of marketing in India 

I have the honour to acknowledge receipt of your enilorsemcnt 
No. 991-A.133, dated 8th ,Auglist 1934, forwarding copies of lettel' No .. F. 
!I-M. (2) 134, dated the 2nd August 1934 from the Secretary, Impenal 
Council of Agricultural Research and accompaniments on the above 
noted subject and has the honour to state as under :-

2. III para. 5 (b) of the letter from the Secretary, Imperial C~uu?il 
of Agricultural Research under reference dealincr with Provlllcial 
'Marketing staff, it is proposed that each Provi~ce sho;ld ~ppoint at most 
thre~ As~istant Marketing. Officers and necessary subordmatc staff ~cl 
contlgencles to be paid for from a grant from central fun_ds Iot a perlod 
of fivc YE'ars. The total expenditure on this account must not exceed 
Rs. 20.000 per annum. It is also laid down that the salary of th.ese 
officers !>hould not' exceed that proposed for Central Assistant l\Iark~tmg 
Officers, which is initial pay of Rs. 200 to Rs. 600 accordi~g to q1l:ahfi~r­
tions subject to temporary emergency cut. Officers not .11~ pensIOna e 
Govf'rnmE'nt service appointed to these posts will not be ehglbI~ for ~ved 
seils pay but will be eligible to subscribe to contributory prOVident un 
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of Government servants at a rate to be fixed with due regard to their 
present emoluments. 

3. In the detailed budget estimates appended to my memorandum 
No. 369 of 1934, dated 12th March 1934 to the Under Secretary to the 
Government of' Bombay, Revenue Department on the improvement of the 
marketing of agricultural produce. I had proposed the appointment of 
-one Provincial Marketing Officer in the grade of Rs. 300-25-350 and 
of six marketing superintendents in the grade of Rs. 110--5-120 with 
necessary subordinate staff and contingencies for marketing' inqciries in 
Sind over a period of three years. The total cost of these proposals was 
Rs. 20;~20 in the first year, Rs. 18,980 in the second year and Rs. 1!),640 
in the third year; i.e., Rs. 58,940 in all, say Rs. 59,000. I am still of 
tIle opinion that an establishment organised on these lines and directed 
by the Chief Agricultural Officer in Sind with the advice of a non­
cfficial ad hoc Advisory Committee for each item of agricultural produce. 
the marketing of which is taken for investigation (reference para. 2 of 
Dly memorandum referred to above) would be the most effective and 
co-ordinated means of conducting marketing investigations in Sind. In 
view, however, of the decision arrived at by the Imperial Council of 
Agricultural Research, which body is financing' the scheme for /I. period 
of five years, I have the honour to append herewith a reviflec1 budget 
estimate in accordance with the, instructions contained iil the letter under 
reference from the Secretary, Imperial Council of Agricultural Research. 

-- 4. With regard to the appointment of the Sind Provincial Market .. 
ing, staff, i.e" the three Assistant Marketing Officers required under the 
scheme, I have the honour. to suggest that these posts be widely advertised 
as earJy as 'Possible, the necessary qualifications being as stated in para­
graph 6 of the letter from the Secretary,. Imperial Council of Agricultural 
Research under reference. A knowledge of Sindhi will be essential and 
preference, should be given to qualified Sindhi candidates. 

Marketing investigations in Sind should commence with (a) wheat, 
(b) rice and (c) oilseeds, one Assistant Marketing Officer being assigned 
to work on each of these agricultural products,_ under the direct super­
vision of the Chief Agricultural Officer in Sind advised and Assi'!ted by 
three a,d hoc Committees of non-officials, i.e., one Committee for ('ach 
pronurt under investigation. 

T1H' detailed programmes of investigation will be worked out. ill ('on­
ImItation with the Central Marketing Expert as proposed in' paragraph 8 
of the letter under reference from the Sec:cetary, Imperial Council of 
Agricultural Research. 

COpy OF A LETTER FROM THE SECRETARY TO GOVERNMENT, NORTH-WEST 
FRONTIER PROVINCE, TRANSFERRED DEPARTMENT, TO THE SECRETARY, 
hrpJ'JUAL COUNCIL 0]1' AGRICtTLTURAL RESEARCH, No. 7401-T.D.N., 
bATE.D THE 31ST AUGUST 1934. 

SUBJECT :-Marketing staff. 
, T~lm directed to refer to your letter No. F. 9-M. (2) 134, dated the 

2nd .. August 1934, and to request that, with reference to paragraph 5 (b) 
hi your Jetter under reply, provision may kindly be made for one Assist­
SlTtt 1\fA1'ln.tinO' Offip"l' fn1" +,hi .. Pl'nvinp" 
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2. The Local Government welcome the proposals of the Government 
of India which coincide 'With the activities already initiated in this 
Province' on a small scale. Propagand!l :with regard to marketing has 
been carried on by the Co-Operative SocIetIes Department. A scheme for 
the O'rading and marketing of fruit from the Tarnab Government Farm 
has ~vorked well this year and local zamIndars have been encouraged to 
join in the scheme. Milit~~ con~r.acts for barley, etc., have been ob­
tained and schemes for obtaInIng mIlItary contracts for potatoes are under 
consideration. 

. 3. I am to say that as soon as funds can be provided by the Govern­
ment of India for the appointment of an Assistant Marketing Officer for 
this Province, the Local Government propose to appoint a second Assistant 
l\llll'krting Officer together with a clerk and a typist in addition to the 
marketing staff already existing in connection with the schemes mentioned. 
Office accommodation for the whole marketing staff will be provided . . 
LETTER FROM THE DIRECTOR OF AGRICULTURE, BOMBAY PRESIDENCY, TO THE 

SECRETARY TO THE ,GOVERNMENT OF BOMBAY, REVENUE DEPARTMENT, 
No. 32 OF 1934, DATED THE 21ST AUGUST 1934. 

I have the honour to refer to correspondence ending with my confidential 
letter No. 32/9777 of 16th August 1933, and to forward herewith my final 
propos~ls for the Provincial Marketing Staff for Bombay. 

2. During the last two days, I have had the great advantage of the 
presence of Mr. A. M. Livingstone, the Marketing Expert of the Imperial 
Council of Agricultural Research. He informs me that in order to do justice 
to this marketing investigation, most provinces and large States have now (in 
each case) seconded a senior officer to be the local marketing officer, his pay and 
allowances being met by ·the local Government concerned. As it seems at 
present unlikely that the Bombay Government can spare and pay a s~nio~ m~n, 
the proposals below suggest instead the utilisation of the service~ of Juruor 
officer and a part of the time of a senior officer. This arrangement f,nvolves no 
additional expenditure to the Bomhay Government. 

3. The requirements to b~ met are­

(a) effect.ive supervision. 
(b) a sufficient number of junior marketing assistants, so that all the pro­

ducts shall bA effectively covered. 
4. It appears that it is essential' to have one junior marketing officer for 

, each of the groups under" Crop!; " i.e.-

Cereals (wheat and rice). 
Oilseeds (groundnut and linseed). 
Plantation and special crops (tobacco and fruit). . 

5. It appears necessary to have an additional junior marketmg ~ffi?er 
specially on livestock products. Strictly speaking one juni?r mar e~ng 
officer is hardly a sufficient proportion of the staff for this subject In th~om ~ 
Presidency, which produces over 80 per cent. of all the butter man actrth 
in Indi.&.: It is proposed, however, to compensate for this by the nature 0 e 
superVISlOn by the senior officer. 
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6. 'I'he Central Government are not prepared to give more than three &Bsis­
tant marketing officers. We need four. The fourth one can be found by utilising 
the services of one of Mr. Bruen's existing staff who will be taken off his present 
duties and put on to marketing enquiry. Mr. Bruen has offered one of hia 
!l-ssistants for this purpose. 

7. It is proposed that Mr. Bruen should guide and control this officer and by 
his own special knowledge compensate for the fact that only one marketing 
officer can be put on this large group of products. 

8. It is considered economical and feasible, for at least the first year, to 
make Mr. Br~en responsible for the supervision of the other three officers as 
well, and he has expressed his willingness to undertake this work. 

9. For this purpose he (Mr. Bruen) will need a clerk and peon to be paid 
from the Rs. 20,000 to be allotted to Bombay by the Central Government, and 
this is arranged for in the revised budget attached to this letter. 

10. The other junior marketing officers will be recruited from the existing 
personnel of the Bombay Agricultural Department, and paid by the Central 
Government. Their places in the BOIllbay Agricultural Department will be 
filled by new men. 

Statement h7101t'ing tke revised Buiget Estimates for tlte Provinc·ial 
lllarkciing Btaff (Bombay) for a period of five years. 

1st 
I 

3rd 4th lith I 2nd Name of primary unit. year. year. year. year. year. Total. 

---
I. Pay 0/ officers-'-

Three class II officers in the 
Bombay Agricultural Service 
at Rs. 200. f.' m. each in the 
grade of Rs. 70-500 .. 7,200 7,740 8,280 . 8,820 9,360 41,400 . 

2. Pay oj Eatabliahmem-

(1) One clerk at Rs. 60 p. m. 
in the grade of Rs. 60-5/2-75 720 720 780 780 840 3,840 

(2) Four clerks at Rs. 30 p. m. -each in the grade of Rs. 25-li/2 
1,440 1,680 1,680 1,920 8,160 -55 .. .. .. 1,440 

• 
(3) Five peons at Rs:I8 p. m. 

each .. .. .. 1,080 1,080 1,080 1,080 1,080 5,400 

3. Allowances and Honoraritr-

Travelling Allowance .. .. 6,000 6,000 6,000 6,000 6,000 30,000 

4. Oontinqencies, .. .. 3,200 2,000 2,000 2,000 2,000 11,200 
---

18,98G 119,820 
-

Total .. 19,640 20,360 21,200 100,000 
, , 

NOTE.-As the orders regarding the rates of increment m the above seale o~ . class II officerll 
have not been issued by Government the rate of increment at Re. 15 has been taken for cal· 
calating the total amount of pay for the subsequent years. 
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Detailed Bud~et Estimate~ (re"ised) for. a period of fixe years for 
Provincial Marketmg Staff (Smd) and establIshment in accordance with 
instruction contained in letter No. F. 9-1.1.(2)13-1, dated 2nd Au!?u"t 193-1 
from the Sl'(,,'etary, Imperial Council of Agricultural Research, to the 
See.retary to tire Government of Bombay, Revenue Departlllt'ut. 

1st 2nd 3rd 4th 5th 
Pay. year. year. year. year. year. Total 

Rs. Ra. Ra. Rs. Ra. Re. 

Three Assistant Marketing Officers 
on initial pay of Ra. 200 to Rs. 
600 according to qualifications. 
Average taken at Re. 300-25--
400 .. .. . . 10,800 11,700 12,6(10 13,500 14,400 63,(11)0 

Three clerks on Rs. 30 p. m. .. 1,080 1,080 1,080 1,080 1,080 5,400 

Three peons on Rs. 18 p. m. .. 648 648 648 648 648 3,240 

---
Pay Total .. 12,528 13,428 14,328 15,228 16,128 71,640 

------------------
Allowanoes and Honoraria.--

Travelling Allowance .. .. 3,000 3,000 3,000 3,000 3,000 15,000 

--- ---
Allowances Total .. 3,000 3,000 3,000 3,000 3,000 15,000 

------------------
Contingenciu-

(a) Non.recurring .. .. 2,500 .. .. .. .. 2,500 

(6) Recurring-

Rants rates and taxes Miscel. 
laneous, e.g., service stamps, 
telegrams, freight oharges, etc. 2,000 1,500 1,500 1,000 1,000 7,000 

Contingenoies Total 4,500 1,500 1,500 1,000 1,000 9,500 .. 
---------- -

GRAliD TOTAL' •• 20,028 17,928 18,828 19,228 20,128 96,140 

LETTER FROM THE SECRETARY TO THE GOVERNMENT OF 
BENGAL, AGRICULTURE AND INDUSTRIES DEPARTMENT, 
No. 4019, DATED THE 28TH AUGUST 1934. 
I am directed to refer to your letter No. F. 9-M (2)/34, dated the 2nd August 

1934. 
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2. In reply, I am to say that the echeme for the appointment of a market­
ing staff in Bengal wae diecueeed with Mr. A. M. Livingstone, Marketing Expert, 
Imperial Council of Agricultural Research, on the 8th instant, with special 
reference to the needs of this province. It wae agreed that a staff of five officers 
consisting of one Senior Marketing Assistant and four Marketing Assistants, 
is actually required in this province to deal with the five main groups specified 
in paragraph 5 of your letter, viz. :-

(al plantation crops, including tobacco, fruits and vegetables j 

(b) cereale, including wheat and rice j 

(e) oilseede, including muetard and lineeed j 

(d) dairy products and poultry; and 

(e) live-stock products including hides, skins and fish. 

The Senior Marketing Assistant will be in charge of plantation crops, and 
will in addition supervise and coordinate the work of the four Marketing .Aeeiet­
ants under the instructions of the Central Marketing Staff. 

3. I am to enclose a detailed estimate of cost ~f a echeme for Bengal 
involving a total recurring expenditure ofRs. 98,260 spread over a period of five 
years and a non-recurring expenditure of Rs. 1,570. The scale of pay oC 
Rs. 300-50/2-400 proposed for the Senior Marketing .Aeeistant is based on 
the revised scale for the Bengal Higher Agricultural Service, viz., Re. 300-
50/2-700-75/2-1,000, while that of the four Marketing Assistants (Rs. 125-
5/2-135) follows the revised ecale for the Bengal Subordinate Agricultural 
Service, Class I (Executive), viz., Rs. 125-5/2-130-10/2-150-15/2-180-
10/2-250. As a result of the prevalent unemployment among the educated 
classes men qualified to hold the post of Marketing Assistant can be leCured in 
Bengal on the rates of pay proposed. The pay of the office establishment haa 
aleo been fixed in accordance with the new scales of pay Cor officers of similar 
statue. The other items of expenditure represents the minimum requirements' 
of this scheme. 

4. The Government of Bengal (Ministry of Agriculture) note that it is the 
desire oC the Council to assist individual provinces in undertaking the work oC 
the echeme by making provision from central Cunds Cor the appointment in each 
province of at most three officers, the senior marketing officers being provided 
by the province concerned. They regret to observe, however, that the state oC 
the provincial finances in Bengal makes it most improbable that any part oC the 
expenditure on the scheme can be met by Local Government. At the same time, 
owing to reduction oC the staff of the Agricultural Department to a minimum 
as a measure of retrenchment, the Government oC Bengal would not Ceel jueti­
fied in putting one of their regular officers to work on the scheme without 
replacing him. Accordingly, while they fully appreciate the importance oC the 
proposale and their potential value to all parts of the country. they fear that it'. 
will not be possible for them' at present to incur'expenditure from provincial 
revenues on participation in, the ~J:teme, and trust that the Imperial Council 
will agree to defray the expendjture detail~d in the statement from funds at 
their disposal. . , 
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E,timate of lAB cost 'of providing Mar1reting Staff in tAe Bengal Agric"[lImJl 
Department. 

Furniture .• 
2 Typewritel'8 
2 Camerae 

--

&curring. 

1 Sonior Markoting A&qistant 
@ Rs. 300-60/2-400 .. 

, Markoting Assistants @ 
Rs. 12~/2-131) each 

1 Head aork-Swnol(rllpher 
@ Re. 7~1)/2-S1) .. 

2 Clerks @) Re. 40-5/2-li0 
ellCh .. .. 

6 Peons @) Rs. 13 each .. 
Travtllling Allowance for 

Senior Marketing As-
aist&nt .. .. 

Travelling Allowanoe for 4 
Assist&nts .. .. 

Contingenoiee for Senior 
~larketing Assistant .. 

Contingencies for' Assistants 

. 

N O!t.rtcutriflg. 

Total 

Rs. 
500 
770 
300 

1.570 

1st year. 2nd year. 3rd year. 4th year. 

Ra. 

3.600 

6.000 

900 

960 

936 

2.000 

3.o,\()0 

1.200 

240 

18.836 

Ra. Ra. 

3.600 4.200 

6.000 6.240 

900 960 

960 1.080 

936 936 

0 

2.000 2.000 

3.000 3.000 

1.200 1.200 

240 24'1 

18.836 19.856 

Total recurring for I) Y('&1'8 

Total non·J'l'{' Ning 

Ssy 

Rs. 

4.200 

6.240 

960 

1.080 

936 

2.000 

3.000 

1.200 

240 

19.856 

5th yNLr. 

kIs. 

4.800 

6.480 

1.020 

1.200 

936 

2.000 

3.000 

1.200 

240 

2".876 

l.67ll 

119.S.'lll 
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LETTER FROM THE SECRETARY TO GoVERNMENT, UNIT£!) PROVINCES, No, 
722-A., DATED THE 28TH AUGUST 1934. 

With referenc~ to your letter No. F. 9-M. (2)/34, dated August 2,1934, 
I am directed to say that pending a decision on the question of appoint": 
ing a Provincial Marketing Officer from provincial revenues or in the alterna­
tive placing an officer on special duty for the purpose, the Governor acting 
with his Ministers proposes that three Assistant Marketing Officers of the 
status of the Provincial Agricultural Service, Class II, may be appointed 
on a scale of Rs. 200-15-260 per mensem for a term of five years from 
the grant which the Imperial Council proposes to make to each provinoe. 
The other details of the proposed expenditure are shown in the enclosed state­
ment. It. will be . seen from the statement that the total expenditure in five 
years will not exceed a lakh. 
_ 2. It is provisionally proposed that the Assistant Marketing Offioer in 

charge of Animal Husbandry products should be attached to the Aoariculture 
Department, although in view of the nature of work to be entrusted to him be 
has to work in collaboration with the Civil Veterinary Department • 

. 
Statement showi'II!J promsion required in connection with the Marketi'II!J 8unJeY 

of Indian .Agricultural ProductB. 

Items. 

~ 

Assistant Marketini! ffi-
cers (200-15-260) .. 
J for Oilseeds and Fibres 
1 for Dairy an Poultry 

(prodilcts) .. . . 
1 for Barley, Wheat and 

other Cereals . " 
1 Clerk (60-4-80) .. 
1 Steno~apher (60-4-80) 

3 

.5 

Clerks 150-2-60) 
,'" 

Peons at Ra. 1018 

.. 

.. 
Travelling allowa.nce for As-

sistant Marketing Office1'l' 
tticerent () 

-:1 'ypewriters 

Furniture. etc. 

(Jontingenoies 

.. 

.. 

.. 

.. 
Total 

(l,;ntinl!encies reserve 

.. 

.. 

.. 

.. 

.. .. 

1st 2nd 3rd 
year. year. year. 

Rs, Ra. Ra. 

'1,200 '1,740 8,280 

.. .. .. 

.. .. .. 

.. .. .. 
720 768 816 

720 768 816 

1,800 1,872 1,944 

630 630 630 

3,000 3,000 3,000 
1,700 1,700 1,700 

2,500 . . .. 
"1,300 .. . . . 
1,400 1,400 1,400 

20,970 1'1,878 18,586 .. .. .. 

• Class n salary and status. 

4th 5th 
year. year. Remarka. 

Ra. Ra. 

8,820 9,360 With headqu&l'tel'l 
at--.. . . Cawnpore • 

.. . . Etah. 

.. .. Hapur. 
86. 912 

864 912 

2,016 2,098 

630 630 

4,000· 4,000 
1,700 1,700 

.. .. 

. . . . 
1,400 1,400 

Ra.· 
20,294 21,002 98,730 .. .. 1,270 ._--

1,00,000 



LETl'EB FROM THE REVENUE SECRETARY ,,"0 THE GOVERNMENT 01' THE CENTRAL 
PROVINCES, No. 971fD. O. 60-XIV, DATED THE 23RD AUGUST 1934. 

With reference to paragraph 7 of your letter No. F.-9r-.M (2) 34, dated the 
2nd August 1934, I am directed by the Government of the Central Provincea 
(Ministry of Agriculture) to submit for the consideration of the Imperial 
Council of Agricultural Research the following proposals for a marketing stafi 
to work under the Provincial Marketing Officer of this province. 

1 Assistant Marketing Officer at Rs. 40~25-1i0~A verage Rs. 450 
2 Assistant Marketing Officers at Rs. 20~25-300-:-Average Rs. 250 
Head clerk at Rs. 7~12~Average Rs. 80 
Accountant at Rs. 7~2---8~Average R". 74 
Typist at Rs. 30-2---40-Average Rs. 34 
4 peons at Rs. 13 
Travelling allowance of Assistant Marketing Officers and orderly peons 
Contingencies 

Rs. 
•.• 5,400 

6,000 
960 
888 
408 
624 

3,000 
3,000 

Total 20,280 
or say 20.000 

The rates of pay haVE! been calculated on the assumption that the proposed 
staff will be selected fro~ men already in Government service in the province. 
Government considers that if the fullest advantage is to be taken of the scheme 
in five years it will be essential to appoint people who already possess know­
ledge of local conditions. The reason for the higher rate of pay suggested for 
one of the post of Assistant Marketing Officer is that it is intended to put in 
charge of the Agricultural produce a class II officer who is already drawing 
Rs. 375 per mensem and will shortly be due for an increment. 

2. The allocation of subjects will be as follows :-
(I) Plantation and special crops (fruit; hemp, tobacco, 

Marketin ~ Officer. etc.) 
(2) Cereals .. Assistant - :\I!U"keting 

Officer. 
(3) Oil Seeds Do. 
(4) Animal Husbandry products Do. 

In this province the milk, butter, eggs and poultry industries are of ~ch 
small dimensions that the marketing of these products can safely be com~m~ 
with th~t ofIive stock, etc. The pay and travelling all~wance ~f the ProvmClal 
Marketmg Officer and orderly peons for his use are bemg debIted to the local 
Government. 

3. I am to add that these' proposals were discussed with Mr. ~~gston~. 
the MarKeting Expert to the Government of India at his recent VISIt to this 
province. The employment of the staff detailed in paragraph 1 .above ~ '!­
made as soon as sanction is received from the Government of India proVIded l' 
is not necessary to recruit-through the Public Service Commission. 

LE"rTER FROM THE DEPUTY SECRETARY TO GOVERNMENT, PuNJAB, DxVKLOP­
MENT DEPARTMENT, Nci. 1280-D. (S), DATED THE 28TH AUGUST 1934. 

I am directed to acknowledge receipt of your .letter No. F. 9-M(M~l~ 
dated the 2nd August 1934 and to say that the PunJab Governm~t , 
of Agriculture) welco~e the' scheme outlined in your letter for the llIlpro~ 



., marketing in India which this Government· recognise to, be a matter of 
urgent importance. Thejalso greatly appreciate the 'assistance' which the 
~ver:r;un,ent of 4c;lia ,~b, to offe~by provid~g & sum of Rs. 20,000 pef annum 
t.Q~ the pay. etc., of three Assistant Marketing Offi.cera for th,ia ~ovince. 
. 2. So far as this province is concerned an officer of the Punjab Forest 
Service has already been placed temporarily on special duty as Provincial Mar­
keting Officer. As there are no separate markets for the disposal of individual 
commodities it is proposed to divide the province into four regions, so that each 
officer dea~ with all the products which are produced in the same area or which 
follow the same chl,mnels of trade. Of the four regions three will be in charge 
of Assistant Marketing Officers and the fourth under the direct charge of the 
Marketing Officer, who will in addition generally supervise the work of 
the Assistant Marketing Officers. 

3. The main work of the staff will be to look into the whole question of the 
marketing of agricultural produce, including'methods of selling, facilities which 
the farmer has for taking his crop produce to the market, the quality of the pro­
duce marketed, communications, etc. They will work in close tlo-operation 
'With the Central Marketing Expert and will collect the necessary information 
required regarding market surveys as outlined in ~he Statement of general 
oonsiderations regarding the appointment of Provincial Marketing Staffs, append­
ed to your letter under reference. The Punjab Government (Ministry of 
Agriculture) will be glad if the Marketing Expert finds an opportunity to visit 
the Punjab and discuss the provincial scheme with the Local Government and its 
f:)fficers, who will co-operate in /this work in accordance with the detailed general 
scheme for each commodity to be drawn up by the Central Marketing Staff. 

4. The Punjab Government (Ministry of Agriculture) have decided to 
attach the Marketing staff in this province to the DirectOr of Agriculture and 
accept the view that the Assistant Marketing Officers should be practical 
men accustomed toa rural environment and with an aptitude for Agriculture. 
That they should have a knowledge of farm production in addition to other 
qualifications is-this Government consider-very important. 

5. An estimate of the J:tnnual expenditure on the Assistant Marketing 
. Officers is given below:-

3 Assistant Marketing Offioers on an averags pay of Ra. 300 p. m. 
3 Peons at RSo-I4 per mensem each 

Clerical establishment 
Tra.velling Allowance 
Contingsncies 

Re. 
10,800 

504 
2.700 
3.600 
,2.396 

20,000 

-LETTER ,FROM THE SECRETARY ~O THE GOVERNMENT 'OF 
BIHAR AND ORISSA, EDUCATION AND DEV. DEPARTMENT, 
~o. 782;n. R.. DATED THE 21ST AUGUST 193 •• 

With reiel'ence to your letter No. F. 9-M. (2)/34, dated the 2nd August 
:.1934,1 am rurected to Bay that the Government ofBihal' and Orissa (Ministry 



of' Eduoa.tion) ~re preJ;l~r~d to p~Iti~ipate in the gen~rall!Cheme for the develo:p­
ment of marketIng faClhtle8 for agrICultural and arumal produots in India and 
I am to forward fo~ the oonsiderat~on of the Imperial Counoil of Agrioultural 
Researoh a marketing soheme whioh has been drawn up by the Director of 
Agriculture. Bihar and Orissa! after ~ussio~ with Mr. Livingstone, the 
Marketing Expert to the Impenal CounClI of Agrloulturaillilsearoh. 

. 2. It will be observed that the .'!Cheme will oost Rs. 2,06,198 spread over a 
~riod of five years of whioh the Impelial Council will be expected to contribute 
a total of ~lI. 1 ,~O, 7913, The oontr~bution w:hich the looal Government propose 
to make WIll be ill the shape of the pay, speClal pay and part of the travelling 
allowance of one of theil1 senior Deputy Directors of Agriculture. The local 
Government consider that for a new work of this kind it is absolutely necessary 
to have a really senior officer in charge with sufficient initiative and power of 
organisation and control to co-ordinate the work of the three junior officers. 
They propose therefore to place Lt.-Col C. A. Maclean, I.A.S., on special duty 
all Senior Marketing Officer for one year in the first instance. They however 
wish to make it clear that if at the end of the year it is found that the work 
oould be entrusted to a jun~or offioer or to Lt.-Col. Maclean in addition to his 
Ilormal work as Deputy Director, they will have full liberty to make some such 
arrangement. 

3 Lt.-Col. Maclean is now on leave and he is being asked to acquaint him­
self with the more important aspects of marketing investigations undertaken 
by the Ministry of AgricultUle in the United Kingdom. He will stay in London 
for about a fortnight and will make a special study of the subject. The local 
Government will meet the oost of his travelling and halting allowance on thia 
ccount. 

4. The provincial marketing btaff will 00 operate closely with the central 
etaff a~ all stages of the work. It is proposed that, before the work ~t.ually 
starts ill the province, the junior marketing officers should go for a preliminary 
instructional course for Ito period ot about a fortnight under the marketing staff 
of the Imperial Council of Agricultural Research. 

5. I am to request that the Council may be moved to sanction ~he ~hem~ 
an? to allot necessary funds as early as pOllSible so that t.he mar~et.mg .mv~tl­
gatlons may be undertaken in Bihar and Orissa along WIth the mvestlgatloDS 
undertaken by the Council. 

Marketing Scheme-Bihar and Orissa. 

Simultaneously with the marketing investigations. ~hich will be ~ 
short~ br the Imperial Council of Agricultural Research It 18 ~ecessary to ~ ~ 
take BlIDllar investigationS in Bihar and Orissa. The Marketmg «?fficer. ~ th 
staff must be specialists with extensive knowledge of the crops Wlth whic .. _ ey 
have ~o deal. Theymust be oapable of dealing with the cultivator, the Vlllsge 
maha]an, the mofassil trader and the businessman in Central markets. 

Before the development of Agricultural Markets or the fixation ~:ce 
atanda~d? and grades both for internal and external markets ~ :t i'~ 
taken It 18 necessary to undertake a. detailed survey of the marketlng agr 



· eultural produce' 8.S carried on at present. For this, purpose the product. of 
: Bihar and Orissa may be grouped into four major groups. 

1. Cereals-Rice, Wheat and Barley, 
2. Oil Seeda-linseed, Rope and Mustard and Castor" 
3. Special Crops-Tobacco, Chillies, Fruits and . vegetables, and 
4. Animal husbandry products-Live stock, diary products, Hides and 

Skins, wool and poultry. 

For the study of marketing of these four groups, four officers, each prefer.­
ably a specialist, in his own line, are necessary. One of these must be a very 
,senior man capable of co-ordinating and supervising the work of the other 
,three in addition to carying out investigations on one of the four groups 
ilJ,imself. The Department of Agriculture, Bihar and Orissa, can provide such 
an officer in the person of Lt.-Col. C. A. Maclean, M.C., M.B.B., I.A.S., Deputy 
Director of Agriculture, who has made a special study of Animal husbandry 

, ,and is thus fully competent to undertake the study of the marketing of this 
Group. Having had nearly 15 years experience as a Deputy Director he will 
be able.to supervise and coordinate the 'work of th@ other three officers. His 
pay, including special pay and sterling overseas pay will be paid by the Govern­
ment of Bihar and Orissa. But the Imperial Council of Agricultural Research 
will be 'expected to find an additional sum orRs. 1,000 a year to enable him to 
tour over the whole province, as the provision of Rs. 2,000 for his travelling 
allowance in the provincial budget will be inadequate. ' 

The cost 0;11 ac~ount of the other three Junior Marketing officers, who should 
be on about the same scale of pay as members of the Provincial Agricultural 
Service, together with all expenses on account of their travelling expenses, 
office expenses, office staff, contingencjes and menial staff and the additional 
travelling allowance of the Senior marketing officer should be borne by the 
Imperial Council of Agricultural Research. The details in the table below show 
the funds required from the Imperial Council of Agricultural Research :-

No. Item. 1st 2nd 3rd 4th 5th 
year. year. year. year. year. 

3 Junior Marketing Officers-Grade 
20~/2-300 .. .. 7.200 7.200 8.640 8,640 10.080. 

2 Travelling Allowanceof 3 Junior 
M. Officers and staff 

3 Head Clerk 6&-2-75 
4 2nd Clerk 40-2-50 
6 One tour clerk ~2-50 .. 
6 Two Clerk Typists 30-~ 
7.2 orderly peons· atRs. 10-1-11 

.5 peons a~ Re. 8-1-10 •• 
8 Purchase of 2 Typewriters 
9 Office furniture, etc. , 

5,400 
.780 
480 
480 
720 

1 720 
j 

700 
600 

MOO 
804 
504 
504 
768 

", 

5.400 
828 
528 
528 
816 

888 

Carried over 

5.400 5.400 
852 876 
lI52 576 
552 576 
864 912 

888 888 

, .The OI;derly p~ns will be paid a fixed 'pay of ItS. 10 and the other peons RI. 8, only, if 
possible. ,... , . ' . ; 
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'18t~ !nd. 3rd . 4th ItJL 
No. Item .. ·yea.r •. year. ye~r. yetir. ·YeU. 

Brought forward 

10 Office contingencies (stationery, 
stamps, liveries, Hot weather 
oharge, etc.) 1,050 1,000 1,000 1.000 1.000 

11 Hire of office 600 600 600 600 600 
12 Additional travelling allowanoe of the 

senior marketing officer 1,000 1,000 1,000 1,000 1.000 

Total 19,730 18,584 20,228 20,348 21.908 

GRAND TOTAlr-Rs. 1,00,798. 

The contribution of the Government of Bihar and Orissa to the scheme 
will be:-

1. One Senior Deputy Director of Agriculture in thefI. A. S. Present pay R8. 1,100 
plus £30 S. O. P. 

2. Special pay of the D'Wuty Director of Agriculture Re. 1,200 a yeaor. 

3. Travelling allowance of the Deputy Director of Agricul- Re. 2,000 per annum. 
ture. 

The Junior Marketing Officers·will be recruited through the Public Service 
Commission, India. It is to be noted that in case suitably qualified men are 
not available at the rates of pay proposed and the grant of higher initial pay ilJ 
found necessary, the extra expenditure required on ·this account will have to 
be borne by the Imperial Council of Agricultural Research. 

It is requested that the Scheme may be sanctioned as a part of the Main 
Marketing Scheme of the Imperial Council of Agricultural Research. 

LETTER FROM THE SECRETARY TO THE GOVERNMENT opt ASSAM, 'l'RANSI'ERBl!» 
DEPARTMENT, No. 1856-E., DATED THE' 28TH AUGUST 1934:. 

I am directed to acknowledge 1<he. receipt of your letter ~o. F: 9-M. 
(2)134, dated the 2nd August 1934, and to submit, for co~sIderation. at 
th.e next meeting of .the. Advisory 13oa:r:d, an estimate of cost in ~onnectioD. 
WIth the appointment of .two Assistant Marketing Officers In Assam. 
The estimate provides Jor appointment of two Assistant Marketing 
Officers, one for Agricultural produce and the other for live-stock. The 
~rops ~hich are most important to this Province at pres$nt are paddy. 
Jute,. lInseed, rape, mustard, cotton, potatoes and frUIts. Th~l'e are 
eonslderable possibilities of development. in fruit marketing, pnrtl('ulnrly 
oranges and pineapples, -both in and outside the p_r~vil!-ce. T~t'r... are 

.. also .great possibilities of improving the marketing facilitIes of hYf'·-st~'I('k 
. (whICh have come to notice. aathe result of recent floods) and of dftlr"1 
p~oduce. These officers wili work under the . direct control (If the 
DIrector o~ AgricuJture. The scheme provides only for a U\l('lt'llS ~t .. tt 
~o be l)l'oVlqed fro~,..the Council's grant which could be expAnd ... ' ,.' 
.~eeds may. require and funds allow. The Government of Assa~" ""bitt 
cord~ally welcoming the proposals, are not at present in a pOSlt\(\l\ to 
proYlde for a larger staff from their own resources. . 
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:ESTIMATE OF COST IN CONNilCTION WITH THE APPOINTMEN 
'OF-TWO ASSISTANT MARKETING OFFICERS IN ASSAM. 

Details. 1st 2nd 3rd 4th 6th Total 
year. year. year. year. year. 

,. 

Ra. . Ra. Ra . Re. RI. RI 
(~o b. provided by ,he ImperKJ Ooun-

dil 01 Agricultural Buetv.ell). 

Two A8~i8tant Marketing officers on 
Re. 200-15-275 per mensem 
e&<'h .. .. .. 4,800 5,160 6,520 6,880 6,240 27,M 

"!'ravelling alllliV&nce at Rs. 1,400 for 
each .. .. .. 2,800 2,800 2,800 2,800 2,800 U,OO 

Two peons (one- for each) at Rs. 14 
per mell3dm .• " .. 336 336 336 336 336 1,680 

One clerk on RIO', 75 per mell,em .. 900 900 .900 900 900 4,Il00 

Travelling allowance for ep.t4bIish-
.ment .. .. .. 500 500 500 500 500 2,Il00 ----

'rotal .. 9,336 9,696 10,056 10,416 .10,'176 60,280 -
1'0 be prooided "" Local GOfJef'1ItMnI. 

,Oollllingeaciea .. .. .. 600 600 600 600 600 3,000 
i 

Furniture, camer;", "to, at Rs. IlOO 
1,000 for each .' .. .. 1,000 .. .. .. 

-
Total ' .. 1,600 600 600 600 600 4,000 

Madras. 

Summary of proposals made by the Dmector of Agriculture to the 
Government of Madras for the appointment of ,Junior Marketing Officers 
'With t.he grant from the Imperial Council of Agricultural Research. 

,,' Besides the Senior Marketing Officer already appointed. by the Madras 
.Government, it has beenpl1OPosed that three Junior Marketing' Officer. 
with clerical and menial staif be appointed at a cost .which has beei!l: 
.estimated to be Rs. 20,000 a year on the average for five years, besides 
:the ·sum representing the cost of leave and' pensionary contn1mtionA. 
~e .work has been proposed to 1:Ie divided among the Marketing Officers 
~~t' .~ 
. ,·,CI~:\ 

Senior .Marketing Officer;: Rice and'rulfry produets (alsG 
(To be paid from Provincial supervision of,' the junioi! 

Funds) . officers) • 
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Junlo~ Marketing Officers: . 
First ., Fruit; tobacco' and ()ther special planta-

tion products, 

Second . . Oilseeds including groundnut and co-
'coanuts. 

Third .. Livestock and hides and skins. 
Total establishment expenditure RB. 20,000 per annum. 

LETTER FROM TB.1Il SECRETARY TO THE GOVERNMENT OF BURMA, No. 273-0., 
DATED THE 23RD AUGUST 1934. 

With reference to your letter No. F. 9-M. (2)/34, dated the 2nd August 1934, 
I am directed to say that, in view of the special circumstances of Burma 
and the very short notice received, it has not been possible to prepare detailed 
proposals for a marketing staff for Burma in time for the meeting of the Ad­
visory Board of the Imperial Council of Agricultural Research to be held 
from the 3rd to the 8th September 1934. They will, however, be forwarded 
in time to be placed bef6te the next meeting of the Advisory Board of the 
Council. 

2. Meanwhile the Director of Agriculture will by interchange of views 
with other Directors in India and by attending the September meeting of the 
Advisory Board be able to collect sufficient information upon the scope and 
work of Provincial Marketing Officers to enable him to prepare a scheme for 
the Local Government upon his return that is likely to commend itself to the 
Council. 

ENCLOSURE IIi. 
LETTER TO ALL MINOR ADMINISTRATIONS, No. F. 9-M. (4) 134, DATED THE 

31ST AUGUST 1934. 
SUBJECT :-Scherne for the improvement fot; marketing in India. 
I am directed to forward for information a copy of a circular letter 

to the Prov;ncial Governments, No. F. 9-M. (2) 13·1, dated the 2nd 
August 1934, 'with enclosures on the subject mentioned above. 

2. It will be observed that in pursuance of the recommendations 
of the Royal Commission on Agriculture and the Banking Enquiry Com­
mittee, the Government of India have -decided, in consultation with the 
lo~al Governments, to embark 'on a comprehensive market.ing ~che~e 
WIth a view to improvin~ the economic condition of producers In thIS 
COuntry. The scheme wi'll' 'be operated by the Imperial Council of 
Agricultural Research. 

3. 'fhe 'J\IaJ'l,etin~ 'Expert (Mr. A. Y. Livingstone) who has. already 
been appointed on the staff of the Imperial Council of AgrIcultural 
Research and ,vho will be at the head of the organisation has drawn 
up a programme of work which falls into three main divisions. namely. 

'(1) Investig~tion work (including marketing suneys). 
(2) Development work, and 
(3) ,Work on ,grade 'standards. 
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The work will commence with five groups including 14 difIerent com­
moditi~s, ,!biz.,. (i). ,cereals (wheat and rice), (ii) oilseed, (groundnuta 
and linseed), (iii) plantation. of special crops (tobacco and fruit), 
(iiv) dairy products,etc., (milk and butter, eggs and poultry, and 
(iI) livelStock, etc. (hides, skins and wool, livestock, meat 'and fish), 
and with a. 'vi~w to ensure its smooth conduct, it has been considered 
necessary to appoint an additional staff at the, centre as well as in the 
several provinces. The provincial officers will be employed under the 
local Governments concerned, but will be expected to co-operate in the 
work in accordance with detailed schemes to be drawn up by the 
Central Marketing Staff for individual commodities. 

4. As the need for economic revival 'extends all over India, it is 
expected that the Minor Administrations directly under the Government 
Qf India would like to take advantage of .the Central Marketing Sta1f, 
particularly in regard to investigation work. It may, however, be 
noted that the staff available at the centre would be rather limited and 
it is therefore ,desirable that each Administration should itself render 
some assistance and be prepared to co-operate either with, the Central 
Marketing Officers or the Marketing Officers of, neighbouring provinces 
or States in such a WII\Y as to bring the marketing conditions of the Adminis­
tration within the ambit of an: all-India survey. For that purpose, it 
is, hoped that each Administration will at loost nominate some one to 
whom marketing questions may be referred or who could be consulted 
by any marketing officers who might have occasion to visit the 
Administration in the course of their survey· work. 

5. It is possible that, in view of th~ seriousness and urgency ()f the 
economic problems involved in marketing some of the commodities 
referred to, the Administrations may already have appointed or may 
intend to appoint their own ma~keting atafIs, in which case the 
Marketing Expert when on tour. will be glad to have the opportunity 
of consultation. wi'th the authorities concerned regarding thp. extent 
of the co-operation which might be arranged between the staft in the 
Administrations and the Central StafI. 

6. As the matter is urgent, this Department would be I!lad to 
receive suggestions at an early date relrarding such arran~ements as 
may conveniently .be made for co-operation in this work betwl'en the 
Central Marketing Staff and the appropriate persons in the Adminis­
tration. 

ENCLOSURE IV. 

DRAFT I,ETTER TO THE HON'BLE THE AGENT TO THE GoVER.."'lon-GENERALS 
AND POLITI(;AII 01''FJCERS TO BE ISSUED FROM THE F.& P. DEPARTMENT. 

Hcke.me for the improvement of marketing in IncU(,. 

T am directed to address you in reg-ard to a comprehensive scl,leme for 
tne imnroYP-nlf'ut. or marketing in British India, which is being put into 
operation by the Government of India through the Imperial Council of 
Agricultural Research Department. . . ,. , 

2. The Royal ComInission on . .A.gri,eul~·· and the Banking. Enquiry 
Committee recommended the development -Cit marketing facilities for agri-
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eultllrlll products (Doth . crPps and 8.nima.i. products)· with & view to 
improving the economic conditions of producers in India'.. The action to 
be taken to deal with the main marketing problems includes propaganda, 
lind the supply of iniormationin external markets regarding Indian 
products ; the gradin~, S?rting and ~ulking of the ~&:inst~p~e pro~ucts j 
special market orgamsatIOns for pel'!IShable commoditIes ; mformatlon tOl 
India's producers of consumers' requirements both in India and abroad ; 
the planning of production on the basis of· quality and demand; the 
establishment and development of regulated markets ; the undertaking of 
market surveys for the purpose of developing a, commOn plan throughou~ 
India ; the establishment of properly organised ' futures' markets, com­
modity exchanges' and warehouses. 

3. The general scheme includes inter alia the establishment of a 
Central Marketing Staff as well as Provincial Marketing Staffs. The 
latter will be employed under their own 9'overnments, but will be ex­
pected to co-operate in the work in accordance with a detailed scheme 
for eaeh ,commodity to be drawn up by the Central Marketing Staff. 

4. The Marketing Expert (Mr. A. M. Livingstone) who has already 
been appointed on the staff of the Imperial <A>uncil of Agricultural 
Research and who will beat the head of the organisation has drawn up 
a programme of work wl1ich falls into three main divisions-

ll) Investigation work (including Marketing surveytl), 
(2) Development work, and 
(3) Work on grade standards. 

'1'he investigation work includes a series of marketing surveys with 
immediate reference to the more important commoditip.tl grouped as 
follows :-

I. Crops:-, 

(a) Cereals (wheat I4ld rice), 
(b) Oilseeds (groundnuts and linseed), 
(c) Plantation and special crops (tobacco and fruit). 

II. Animal Husbandry Products :- ' 

(a) Dairy Products, etc. (::hfllk and Butter, Eggs and Poultry), 
(b) Livestock, etc., (Hides, Skins and Wool, Livestock and Fish). 

Other matters are also included within the scope of the surveys, 
namel:y, regulated markets, marketing organisation, the problems of pre­
servatIOn of produce, standardisation of containers, etc. 

. 5. It is hoped that with the full co-operation of the states the market­
m~ ~u~veys when complete will set out 'in detail the present syst~ of 
marketmg the commodities concerned not only in each of the provlDces 
and. Statp.s separately but in respect· of inter-provincial, inter-Stat~ !ind 
forelgn trade so as. to provide an, all-India· picture of existing condItions 
a~d a common basis for future progress. The report on each survey 
Will set out, in precise technical detail definite suggestions for standard 
gradt'll .. containers. methodf! .. of' packink: contract conditions. etc., aD;d ,,!ill 
also formulate proposals regarding any form of marketing reorgamsatIon 
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·'Which ·ma,y be~ found necessary to improve existing eondi~ioJll in the 
mterests of 'producers. ., . 

!rhe: work connected with the execution. of these b'Urveys will 'be 
shared between the Oentral and the Local Marketing Staffs and the 
planning of the surveys, compilatipn of data and preparation of the reports 
~ill fall 'inainly on the Oentral Staff, although it is to be expected that 
each Province and State will. ·also require its staff to prepare & separate 
loeal marketing survey. '(A note is attached outlining the nature' and 
Rcope 'of a marketing survey and indicating the kind of information which 
It will contain.) , 

'6. The programme of aevelopment work to follow on the completion 
of the marketing surveys includes the delllonstratioil of the recommenda­
tions lnllde asa result of the surveys so as to inform both producers and 
traders tJf consumers' requirements and show the suggesteq standard 
gl'ades contaitners,etc. It is. contemplated also that some small packing 
stations i>hould be organised (e.g., for eggs and fruits) to demonstrate the 
practicabj:]ity 'of bulk sorting, grading and packing and the commercial 
advantage'J of employing the standards which will be snggested. The 
development work genel'!aliy will aim. at 'securipg the more extensive use 
o'fagreed commodity standards and the better-.organisation of producers 
fo'1- Diarlteting purposes. The Onus of .this work will probably fall maiDl,. 
(m -the local marketing staffs. 

7. TILe work on grads standards will be of a technical character 
I'f'lating t.o the chemical and physical characteristics of such products as 
oil-seeds, grains, fruit, etc., and for the testing of grading tec~nique and 
eq uipmcnt under practical conditions. 

8. The Pl~oposed scheme is regarded as a temporary arrange~ent for 
a period of about five years and Provincial Government& have. already 
indicated their willingness to co-operate in the scheme to the extent of 
appointing provincial marketing staffs to eo-operate with the <:entral 
Marketing Staff. It may be. .observed that th!, proposed provincial 
marketing staffs, as a rule, will consist of a Senior Marketin~ Officer (of 
'the rank of Deputy Director, of Agricnlture) and at least three Assistant 
Marketing OmcerEl (salaries ranging from Rs. 200 to Rs. 600) who will 
between them: share the work on. the various groups of commodities 
lrE-ferred to. 

fl. The urgent need tor economic revival has been recogniseti in the 
Indian 'States as well as iIi. British India and it is therefore to he ex­
pected tbat the States will readily co-operate in the marketin~ work. 
The degree of such co-operation will naturally depend on the extent of 
the State's' reSOurces and the suggestions which follow are made on the 
assumpti.on that the State concerned falls into one or other o{ the follow­
i!lg categories :-

-( tI) States which have already appointed a marketing staff, 
(b) States which intend to appoint such a staff, and 
( e ~ States which are not in a position to appowt a wholetime 

marketing sta1I. 
10. Where St~P!l have already been taken to appoint II. staff to deal 

. "With ~ the im:prov~me.nt. of existing marketing conditions in the State t 



am to enquire whether it would be possible to ~e'. for eo-operation 
betwenn tlle Central Marketing Staff and the Marketing SLall' in the State 
on the' lines of the marketing programme drawn up by the Central Market­
ing Expert. If so I' am also to say that the Impenal .. C01lOOil of, Agricul­
tural Hesearch would J>e prepared to make the serVIces' of the Central 
Marketing Staff available to the fullest extent possible in assisting and 
guiding the work of the State Marketing. Officers and in providing any 
adviL'c or assistance which may be required by the State. 

11. If no definite steps have as yet been taken to institute a pro­
gramme of marketing work in the State or to appoint IIny marketing 
staff, the Imperial Council of Agricultural Research wish to suggest that 
cunsideration might be given to the possibility of taking action on lines 
corrt'"poJllling to the measures already taken in the provinces. (See para. 
8 Ilbove). It is also suggested that the State may have in view tha 
necessity of ensuring that any marketing officers appointed are practical 
wen Ilccustomed to a rural environment and with an aptitudd for agri­
culture. They should have technical or commercial experience and a 
knowieilgeof farm production in addition to the other quaiificatioru.. 
The nUILber of officers appointed- should depend on the number and 
importance of those products produced in the State whicil are included 
within the sMpe of the proposed marketing surveys. 

12. The work of collecting the particulars and information required 
for the ll1arl!:Ctin~ surveys will involve briefly :-

(a) visits to villages and markets iIi the main centres of production 
and numerous interviews with producers, merchants, manu­
facturf'rs, transport and market representatives and others 
regarding their practice and methods of business in connec­
tion with the marketing of each commodity. 

(b) The examination and differentiation in plain and precis&­
technical terms of the various qualities of each product, 
collecting samples. describing and photographing varioUS 
processes and method of marketing, grading, packing, etc. 

(c) Accounting within a reasonable degree of accuracy for all the 
supply of each product produced in the State by indicating­
it~ subsequent destination and method of utilisation and 
describing thc routes and channels of trade followed by such 
produce. 

(d) Collecting from producers and from market authorities. trade 
or official sources information regarding producers', whole­
salers' and consumers' prices weekly, monthly and annually 
and collecting also information regarding t~e ,amount a~d 
causes of price margins. differences, fluctuatIons and varl&-
tions.· . 

(e) At a lllter date t'he ftemonstrati()n lind Impervision of standsl'dlt 
-and the organisation of marketing generally will form· part 
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ofthe;work.'B1l.t' action', on those lines should be deferred 
until, the 'preliminary marketing surveys have been com. 
pleted and, are available as a sound basid of development. 
The' formation of marketing organisations should not there­
fore be regal"ded as' among' . the immediate duties of local 
marketing officers. They should rather concentrate on invest~ 
gaiioI1 'and standardisation work. 

13. The local marketing programme should cover all the following 
'gr,QUps. of co,1;Il1Wldities or.such of them as are produced in the State, 
illunely, Cereals, OilseedtS; Plantation and Spe'cial Crops, Dail'Y Pl:oduce 
.and' ,Livestock Products. The complete range of commodities concerned 
should be allocated among the marketing officers and each officer $hould 
so far as possible be allotted allied products which are produced in the 
'same area or which follow the same trade channels. 

14. Subject to the supervision of the Marketing Expert the Central 
.Marketing Officer concerned with each group of commodities will prepare 
in detail un outline Rcheme of investigation for thl:! henefit oi }oclll mllrket­
ing officers and in case of difficulty he will be prepared to visit the States 
and lend his personal assistance ~ the local marketing officertl. It is 
desirable that the all-India significance of the work should not be lost 
sight of. It is therefore proposed that the closest possible relationi.4 should 
be maintained directly between the Local and Central Marketing Staffs 
in order to afford mutual assistance and to arrive at the grea.test possible 
,degree of co-operation and co-ordination. 

\14. Where the resources of the State do not permit of a whole-time 
marketing: staff being appointed as suggested, it is hoped that Bome 
Brrangement might be made whereby the services either of the Central 
Marketing Staff or of neighbouring Pl10vincial Staffs might be made a,vail· 
able to a limited extent for marketing survey work in the. State concerned 
and ·the .Imperial Council of Agricultural Research would in Much caBes be 
prepared,. so far as possible, to make the necessary arrangements. It seelDlJ 
desirable however ·that each State should itself rendel'! some assistance 
and he prepared to co-operate to the extent at least of nominating some one 
tq whom marketing questions might be referred and who could be con­
.sulted by any marl!eting officers (either Central or Provincial) whose 
se~vices it might be possible to obtain for the .purpose of bringing marketing 
conditions of the State within the ambit of an All-India Survey. 

15. As the matter is urgent the Imperial Council of ~<71'icultut'8.l 
Research'would be glad to receive ~uggestioD,9 at an early date regarding 
such arrangements as may conveniently be made for co-operation in this 
work uetween the Central Marketing Staff and appropriate persons in the 
State .. 

] 6, If further. information is desired to elucidate the points referred 
to in this letter and in regard to routine matters which way arise in 
:conrre('tion-with ma'rketing work generally. I am . to request· that any 
f'ommunications may be sent direct to the Secretary. Imperial Council of 
Agricultural Research' Department, Rock House, Simla S-W.· 
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APPENDIX LXtII. 
NoTE, DATED THE 16TH AUGUST, 1934, ON SUBJECT No. 65, PROPOSAL 'rOo 

ApPOINT PROVINCIAL DAmy COMMITTEE.: . . 

Attention is invited to the attached note on the subject mentioned 
'above which has been prepared by the Animal Husbandry Expert to the­
Imperial Council of Agricultural Research. The subject is now for the 
consideration of the Board. 

Note by Col. A. Olver, C.B., C.M.G., Animal Husbandry Expert, 
Imper·jal Council of Agricultural Research, on the subjer.t of ' pro­
posed. appcrintment of Provincial Dairy Committees'. 

At the Provincial Economic Conference held in April 19:{4, general 
support was given t.o a proposal to establish Provincial Dairy Committees. 
and the Government of India have undertaken to address Local Govern­
ments on the matter. 

The express object of the proposed Committees was to study and 
develop marketing arrangements and the following suggestions are put 
forward for consideration as to .their composition and line of action. 

1. Thl'Y should be expert committees, under the chairmanf>hip of 
the sellior government official most closely concerned with t.he impro\'e­
nlent of cattle in the Province and should in any case include the Livestock 
Officer, representative of Provincial Veterinary and Co-operative Depart­
ments, a IIelllth Officer, and non-official representatives of the Dairy 
Industry in the Province. 

2. Their function should be to work. in co-operation with the Market-­
ing Officer, to induce progressive development of the production sid~ of 
the industry, by improved feeding and management of dairy stock; by 
encouraginq the preservation and registration of the approved progeny 
of the be.~t milking animals; by doing everything possible to compel early 
~astrlltjon of unsuitable sires ; by organised propaganda for the systematic­
Improvement of the supply and increased consumption of sound and 
clean dairy products. and by inducing Provincial and municipal authorities 
to insure better administrative control of the marketing of milk and dairy 
products. . 

." It is not considered that these Committees should be directly concerned 
w1th the actual organisation and development of marketing, which would 
be the f,unction of the Marketing Officer and his staff, but it is felt that 
by mpetmg regularly and discussing local problems affecting the- industry 
the~' could do a great deal to supplement and assist the work I)f Marketing 
9fficers ~nd to strengthen the hands of provincial and municipal authorities 
lD rl'lahrlD to the efficient administrative control which is essential for' 
the development of a Dairy Industry in India on modern lines. 

A. OLVER., 

11th August 1934. 
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- APPENDIX LXVlII. ' 

NOTE. DA'l'ED THF 2ND JUNE, 1934, O!;£, SUBJEc~ No. 59. REPORT- 0'" TRJI 
'TRACTOBPLouGHINGWOBK CABBIED Ou'l' BY THl!I BUBKA.H SHELL 0rL 
STORAGE; AND DISTRmUTING COMPANY 01' INDIA, 'LwlTED, BOUBlY, 
llURING 'l'B;J!i 1933-34 SEASON. _ 

Attention is invited to the enclosed memorandum (with enclosures) No,· 
260!33-A., dated the 14th October 1933 (not printed) circulated to the Ad· 
visory Board in response to which the Board recommended that the applica­
tion fro:ql the Burmah Shell Oil, Storage and Distributing Company of India, 
Limited, Bombay, for a grant of Rs. 1,000 in order to continue experiment. 
Qn tractor ploughing operatjons during the 1933-34 ploughing season be 
sanctioned. As members are aware, the Advisory Board in August 1933 
expressed its great appreciation of the experimental work already done by the 
Burmah Shell Company and asked Mr. Wade-a representative of the 13urmah 
Shell Company~to impress on the Company the great desirability of con­
~inuing their experiments for at least one lllore season. The Company, while 
agreeing to the Board's suggestion to continue these experiments for one more 
season, requested the Council to share with them on fifty fifty basis the ex­
penditure to be incurred on the experiments in question which was estimated 
at Rs. 14;000. The recommendation oithe Advisory Board that a grant of 
RI:!. 7,000 be made to the Burmah Shell Company was sanctioned by the Gov­
~~ng Body in November 1933. The Company accordingly continued their 
experiments during the ] 933-34 ploughing season and have now sent in their 
report thereon (not printed). 

'2. The Burmah Shell monograph on mechanical cultivation is already in 
the- press. 1£ appro, ed by the Boa~d it is proposed to publish the present 
report on later experiments in either Agriculture and Livetstock in India or 
~he Indian Journal of Agricultural Science. 

3. The Vice-Chairma~ considers that it will be an advantage to have the 
}!resent report (no~;printed) also considered in detail by the same technical 
colnmittee as examined the' Company's report for the season 1932-33. The 
~ersonnel of, the I!>foresajd Qommittee is as follows :-

1. The Vice-Ch8.irman" Imperial Council of Agricultural Research, 
Chairman, ~z-ojJicio. 

2., 'Th~ AgricultUral' Expert, Im:perial Coun~il of, Agricultural Research. 

a., Mr. C. P. G. Wade of the Burmah Shell Company. 

4. iMr. Wynne Sayer, 'imperial Agriculturist, Pusa. 

5; The Director of Agriculture, Madras. 

6. The Director of Agriculture, Bombay. 

7. The Director of Agriculture, United Provinces. 

'i. The Director of Agriculture, Punjab. 
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9. The Director of Agriculture, Bihaf'and OriSsa.,ll 
10. The Director of Agriculture, Baroda~ 

Secretary, Imperial Council of Agricultural Research, Secretary, 
ez-ojJicio. 

The Committee will meet on some convenient day during the next session 
of the Advisory Board between the 3rd and the 8th September 1934. The 
report of the Committee will be submitted to the Advisory Board in due course. 

SIMLA, CHARAN DAS, 

The 2nd June 1934. , Secretary. 
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