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AGENDA FOR THE MEETING OF THE ADVISORY BOARD OF
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH
TO BE HELD ON-THE 3RD TO 8TH SEPTEMBER 1934.

1. Degisions 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 Rs. 1,54,512.

7. Application from the Director, Imperial Institute of Agricultural
Research, Pusa, for a grant of Rs. 29,360 spread over five years for a
scheme for research on the cytology of Indian crops at Pusa.

8. Proceedings of the Second Meeting 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 Aect.

12. Experiments on some methods of disintegrating bones by previous
fermentation. _

13. Application from the Imperial Institute of Veterinary Research,
Muktesar, for the appointment of a Research Officer for five years to inves-
tigate into contagious abortion of cattle, sheep and goats at an esf_lmated
cost of Rs. 1,00,763, if an Indian is appointed and at Rs. 1,44,141 in cas¢
of an officer of non-Asiatic domicile.

14. Recommendations of the Crop Planning 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 statisticg.

17. Application from the Government of Bombay for a grant of
Rs. 29.070 spread over three years for a Scheme of research in Apiculture
by Mr. C. J. George, Professor of Botany, Wilson College, Bombay.
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18. Application from the Government of Baroda for a grunt of
éﬁs. ‘]}6,5}00 1;spread over five years for a Scheme of research on Beeg-f(eeping
or Gujerat,

19, Proposal to institute a regular system of scholarships by the
Imperial Council of Agricultural Research for the training of Ag:icu{tuml
Research workers in India.

N

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

21, Proceedings of the first meeting of the Dairy Committee appointed
by the lmperiai Louneil of Agricultural Research,

) ?2. Application from Mr. J. J. DeValois, Principal, American Arcot
Mission, Agriculture Institute, Katpadi, Madras, 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 Provinces
(September 1932 to March 1934).

24. Application from the Government of Bengal for a grant of
Rs, 43,152 spread over three years for a Scheme of researeh work on
the Physiology of the rice plant by Dr, 8. 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 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 a grant of
Rs. 77,960 spread over a period of 10 years for a scheme of research in
Sheep breeding.

98. 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,
Bombay.

30. Application from the Government of Bengal for a grant 'ol
Rs. 21,600 spread over five years for a scheme of resegrch on_the bio-
chemical and physico-chemical properties of rice at the Bio-Chemical 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 years for research work on the
¢¢ gangi ’’ pest of rice-Entomological work under the scheme of rice research
already sanctioned by the Council for the Central Provinces.
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33. Application from the Government of Bengal for a Supplementary
grant of Ks. 15,571 in connection with the appointment of a Physiological
Chemist to study Animal Nutrition problems at Daceca.

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 extracting 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 :—

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

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

(4%) Annual Report on the work of the Veterinary Investization
Officer, Hyderabad, for 1932-33 and 1933-34.

(iv) Annual Repogt 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.

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

(vit) 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.

88. Application from the Government of North-West Frontier Pro-

vinee for a grant of Rs. 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 Nizam’s Government, 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. 66,880 spread over a period of five years for a Scheme for fruit cultiva-
tion in the Mysore State.

. 41. Proposal to appoint three Assistants on Rs. 120—10—150 each
in the place 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 Government of Madras for a grant of
1135' " 74,000 spread over five years for a scheme of research work on
ananas. ’

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

46. Application from the Government of Bengal for an extension of
the scheme of research on the mechanical analysis 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.

48. Scheme from the Government of Bihar and Orissa for research
on the regeneration of sand affected lands in Bihar and Orissa.

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

50. Application from the Government of Madras for a grant of
Rs. 1,500 spread over three years for a scheme of experiments on the
improvement of sann hemp fibre at the Agricultural Research Station,
Samalkota.

51. Application from the Government of Bombay for a grant of .
Rs. 1,500 spread over three years for research work on sann hemp in the
Bombay Presidency.

52, Application from the (Government of the Central Provinces 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 investigate the ecom-
mercial production of Sweet Potato Starch by Dr. D. G. Walawalkar,
B.Ag., M.Sc., Head of the Department of Technology, Andhra University.

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 Provinces for a
grant of Rs. 1,24,000 for the continuance of the investizations on cereal
rusts by Dr. K. C. Mehta, Professor of Botany, Agra College, for a
further period of three years from March 1935.

58. 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. .

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 experiments 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
Rs. 5,000 spread over two years for a scheme for investigating the Biology,
Anatomy, and development of pulse beetles (Bruchide), with special refer-
ence to remedial measures against these pests by Mr. D. D. Mukherji,
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 Market-
ing.

65. Proposal to appoint provineial dairy Committees.

66. Progress Reports on Veterinary Research Schemes sanctioned by
the Imperial Council of Agricultural Research :—

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

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

(#%) 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 Agricultural Research held 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. Bart.

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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19,
20,
21,
22,
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.
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Mr. A. M. Mustafa.

Mr. Nizamuddin Hyder.
Lt.-Col. E. Noel,
Colonel A. Olver,

Mr. T. F. Quirke.

Mr. S, V. Ramamaurty.
Mr. P. B. Richards,
Mr. J. H. Ritchie,

Mr. C. V. Sane,

Mr. P. T. Saunders.
Mr. D. R. Sethi.

Dr. F. J. F, Shaw.

Rao Bahadur C. T. Tadulingam
Mr. G. T. Tait.

Mr. W. Taylor.

Mr. C. G. Trevor.

The following attended as visitors :—

H "
SOPROUM B N

1L
12,
13.
14.

15..

16.
17.
18.
19,

20.

21.
22.

24.
25,
26.
27,

. Dr. 8. P. Agharkar.
. Mr. D. Bal.

Dr. J. K. Basu.

. Mr. E. J. Bruen.

Mr. A, P. Clift.

. Professor R. H. Dastur.

Mr. R. 71, Hill.
Mr. S. N. A, Jafri.

. Mr. II. C. Javaraya.

Dr. P. G. Krishna,

Dr. P. E. Lander.

Dr. K. C. Mehta.

Mr. K. A. Menon.

The Hon’ble Mr. E. Miller.
Professor J. H. Mitter.
Mr. I. D. Mohendra.
Mr. A. Mohiuddin.

Mr. John A. Munawar,
Dr. B. C. Pal, '
Professor P. K. Parija.
Mr. K. P. Pillai,

Mr. K. G. Raju.

. Mr. T. S. Sabnis.

Dr. K. C. Sen.

Mr. S. 1. A. Shah.

Mr. M, Vaidyanathan.

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 145 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
scheme and for the establishment of a Central Dairy Institute for which
Colonel Olver had been trying for the past four years.

4. Appointment of Committees. (Subject No. 2 of the agenda,
Appendiz 1).—The proposals circulated were accepted with the additions
shown below :—

Rice Commitiee.—

Mr, A. M. Livingstone.
Dr. V. N. Likhite,

Fruit Commitiee—

Mr. A. M. 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
mizht be interested.

Sann Hemp Commiliee.—

Mr. A. M. Livingstone.

Rust Research Commitiee.—
Mr. C. V. Sane and Dr, V, N. Likhite.
Potato Committee.—

Mr. A. M. Livingstone.
. )Slanding Cattle Breeding Committee (added for the present meet.
ing)i~—

Dr. Badami,

Mr. C. V. Sane,

Mr. Nur-ul-Islam,

Mr. A. M, Livingstone,

Mr. Egan,

Mr. Trevor,
and Directors of Agriculture and Veterinary Services who were members
of the Committee which eonsidered 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 Commiitee (added for the present meet-
ing).— -

Mr. Carbery.

Mr. Bal.

Mr. Taylor.
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Progress Report Committes (Animal Husbandry).—
Mr. E. J. Bruen.
Mr. G. K. Devadhar,

5. Ezisting condition of the fishing industry and its possibilities of
development in so far as supplies of fish mamure are concerned. (Subject
No. 9 on the egenda, Appendiz II).—Rao Bahadur B. Viswanath said that
the subject was discussed at the last meeting of the Fertilisers’ Committee
und that in view of the importance of the fishing industry for fish manure
und as food for livestock the committee recommended to the Board that
the various provinces should be asked to develop the industry. lle added
that fish manure was a very important manure for Indian woils and it
wias  therefore very mnecessary that this an indigenous manure whicl
combined in a concentrated form both the nitrogenous as well as phosphatic
manure should be encouraged. Colonel Olver said that fish meal if
plentiful would form a valuable feed for livestock in this country. The
difficulty at present experienced was the absence of a regular supply. 1lle
therefore emphasised the importance of continuing the work which wax
being done in Madras with a trawler in surveying the fishing grounds round
the coast, and thought that the fishing industry right round the coast of
India was one which deserved encouragement. 1lle suggested that au
expert committee should be appointed to deal with the whole question on
a broand scale. Mr. Ramamurty was in agreement with what Colonel Olver
had. said and added that if the I. C. A. R. forwarded the recommenda-
tions of the committee to the various Local Governments who were interested
they would perhaps devote greater attention to the subject than now.
Messrs. Carbery and Sethi were also of the opinion that it would be useful
to forward the recommendation of the Fertilisers Committee to Local
Governments. The Advisory Board endorsed the recommendation of the
Fertilisers Committee.

6. Application from the Government of Madras for a grant of
Rs. 92,487 spread over a persod of three years for a scheme of research for
smproving the fishing industry and developing the supply of fish manure,
(Subject No. 10 on the agende, Appendiz 111).~—DdIr. Ramamurty in intro-
ducing the scheme said that in the West Coast of Madras there whs a
Iarge surplus of fish which ecould not be consumed locally. lle said that
the supply of fish had varied from year to year for the last ten years and
on an average 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 preparation of fish manure and fish
meal. The East Coast of the Madras Presidency had also been surveyrd
by the trawler and it was found that there was five times as great a supply
there as in the West Coast, and that if these fisheries were developed there
would be plenty of material available for conversion into fish
manure and fish meal. He therefore supported the recommendation of the
Fertilisers’ Committee regarding the bio-chemical work which was pro-
posed by the Madras Government in order to make ecomomic use of the
material already available. The Madras Government he thought would
not be content with making use of the material available but quld also
exploit the new sources. In reply to a question put by Mr. Livingstone,
Mr. 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 now a number of new fishing grounds which had been surveyed
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but not exploited. Dr. Burns, in opposing the scheme, said that the
manufacture of fish manure and fish meal was only a subsidiary i.em
of the main question and until it was known from the Madras Govern-
ment whether they would again take up deep sea fishing the scheme should
not be passed. Mr. Livingstone agreed with Dr. Burns. He said that
the development of the fishing industry was more important than the
development of existing factories to produce fish manure, and that the
problems of proper marketing of fish meal and storage in refrigerating
vans were more important than the question of production of fish manure.
He was of the opinion that without holding up the Madras Scheme in any
way a Committee should be appointed to expand the Madras Scheme so
as 1o cover any enquiry into the production, manufacture and utilisation
of fish and fish products generally. It was also elicited in the course of
dizcussion that except in Madras, Cochin and Travancore, the Fisherics
Departments in maritime provinces had been closed. That being so,
Mr. Livingstone was of the opinion that a central Committee should be
appointed by the Imperial Council of Agricultural Research to deal with
work oconnected 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
unnccessary and unwarranted and that the oil produced in Madras was
first class. Rao Bahadur Viswanath supported the Scheme and said that
subjects Nos. 9 and 10 were inter-connected and that the fishing industry
should be developed firstly for the purpose of producing fish for edible
purposes, secondly to produce fish manure free from defects such as oil,
sand, ete., and capable of readily undergoing decomposition in the soil
and thirdly to, produce oils to supplement cod liver oil and for the purpose
of soaps, ete, He said that the Madras Government scheme should he
sccepted and sanctioned without undue delay.. Mr. Ramamurty in reply-
ing to the eriticisms said that he welcomed the sunggestion of appointing
a central fisheries committee but that the Madras Government scheme
should not be postponed as there were plénty of grounds to exploit. He
was of the opinion that after the fields already discovered had been
exploited, the Madras Government would consider the question of purchas-
ing a new trawler. After several members had spoken it was suggested
by Mr. Burt that information should be obtained before the end of the
present meeting of the Board as to what the Madras Government have
done to exploit the new sources located by the trawler. Mr. Ramamurty
promised to obtain information by telegram from the Madras Government.
Further consideration of the Scheme was therefore postponed till Friday,
the 7Tth September.

Question of the need for an all-India Fertilizers Act. (Subject No. 11
of the agenda, Appendix IV).—Mr. Burt explained that this subject was
considered by the Fertilisers Committee at its first meeting and members
of the Committee were asked to investigate the question in their own pro-
vinces pending the second meeting. At the second meeting there was a
great diversity of opinion not so much as to the desirability of the Act
but as to the possibility of enforcing it if one were passed. It was also
pointed out by several members of the Committee that at the moment
there was a need for more of retailers of fertilisers and that legislation
might discourage these. The Committee therefore suggested simplified
lerislation which would only enforce proper labelling and desired that
oninions should be obtained. A number of firms selling fertilisers did
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- Dot even agree to this. One or two provinces had pointed out that they
had felt the need for a Fertilizers Act and therefore the Fertilizers Com-
mittee suggested that the question of a preliminary step insisting on 8
correct labelling of all fertilizers which are kept in bags and in the form
of cakes should be examined. The members were asked to send in their
opinions as to how far the Act, if passed, 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. lle 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 effect 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 give
elasticity 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 agreed
with Mr. Burt. Mr. Devadbar said that the time had not yet come for
such an Act and added that the agriculturists should first be taught the
value 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 manures. They wanted to keep this a
secret. Mr. Burt suggested that the label might state that the manure
contained not less than such and such a percentage of nitrogen, such and
such a percentage of phosphates and such and such a percentage of potash —
which was what the Committee had in mind when making this recom-
mendation. There was no intention of asking the firms the actual make-up
of mixtures. Mr. Burt then moved the following resolution :—

¢ That in the opinion of the Advisory Board the time has now come
for the introduction of an all-India Fertilisers Act of an
enabling character to be brought into foree in each province
and State by Notification by the Local Government as found
necessary.’’

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 submission to the next meeting of

the Advisory Board.”’
The resolution was carried, the personnel of the Committee was left to the
Chairman of the Board.

Ezxperiments on some methods of disintegrating bomes by previous
fermentation. (Subject No. 12 on the agenda, Appendiz 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. Burns referred to the work done by Rao Bahadur Sahasrabudhe and
enquired 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, ete., was only a
small proportion of the total supply. The committee’s proposals were
approved.

Applscation from the Imperial Instiiute of Velerinary Research,
Muktesar, for the appointment of a Researcn Officer for five years to
fnvestigate ynto contagious abortion of caitle, sheep and goats at an esti-
mated cost of Rs. 1,00,763, sf an Indian is appomted and at Rs. 1,44,141
n case an officer of non—Asiaﬁc domicile. (Subject No. 13 of the agenda,
Appendiz 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 Governing 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 publie
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 investigation. 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 with 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 paymo
compensation to individuals was put to vote and lost.

L192ICAR
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The meeting then adjourned till 10-30 oM., on Tuesday, the 4tb
September 1934, '

SiMLa,

BAZLUL KARIM,
for Seoretary.

The 3rd September 1934.

Proceedings of the Tenth Meeting of the Advisory Board of the Imperial

Council of Agricultural Research beld at Simla on Tuesday, the 4th
September 1934,
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The following attended as visitors :—
. Dr. S. P. Agharkar.

. Mr. D, Bal.

. Dr. J. K. Basu.

Mr. E. J. Bruen.

. Mr. A, P. Cliff.

. Professor R. H. Dastur.
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as Secretary.

=IO N

2. The meeting commenced at 10-30 A:m. and adjourned at 12-30 p.M.
to cnable the Marketing Committee, the Tobaceo Committee and the Stand-
ing Animal Nutrition Committee to meet in the afternoon.

3. Proposal for the appointment of Standing Committee on Rice and
Wheat under the Imperial Council of Agricultural Research. (Subject
No. 15 on the agenda, Appendiz 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 for 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 Rules
and Regulations of the Council. He referred to the draft constitution of
the committees in Annexure IIT of the note circulated and suggested that
these might form the basis of diseussion. 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 Cotton
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Committee. Messrs. Ramamurty, Burns, Carbery and Richards concurred
with the proposals made by the Agricultural Expert. Dr. Burns suggested
the inclusion of the Crop Botanist, Bombay, and Mr. Richards and Rao
Bahadur Tadulingam suggested the inclusion on the Rice Committee of
all the marketing officers in the provinces who will deal with rice.
Mr. McKerral, while agreeing with the proposals made, stated that a non-
official representative of the Burma wholesale Rice exporters was abso-
lutely necessary in the Committee was to carry weight in Burma. le also
suggested that the meeting of the rice committee should be held in econ-
junction with the meetings of the Advisory Board as far as 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 discussion
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-
vinces Government should be added ; under (¢) the Crop Botanist, Bombay,
and the Economic Botanist for Rabi cereals of the United Provinces and
the Eastern Bengal, Central Provinces, should be added ; under (e) one
re;&r%sentative of the wheat trade in the Central Provinces should be
added.

4. Report of Mr. K. P. R. Kartha on milk production statistics.
(Subject No. 16 on the agenda, Appendiz VIII).—The members had no
comments to offer and the Board passed on to the next subject.

5. Application from the Government of Bombay for a grant of
Rs. 29,070 spread over three years for a scheme of research in Apicullure
by Mr. C. J. George, Professor of Botany, Wilson College, Bombay. (Sub-
ject No. 17 on the agenda, Appendiz IX).

6. Application from the Government of Baroda for a gramnt of
Rs. 16,900 spread over five years for a scheme of research on Bee-keeping
for Gujerat. (Subject No. 18 on the agenda, Appendix 1X) —As 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.
and that they were publishing a bulletin specially devoted to bee-keeping.
He also said that the Mysore Government had started work on bee-keeping
and that bee-keeping was recognised as a valuable cottage industry. He
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therefore suggested that before undertaking these two isvlated schemes the
Board might get all the information that was availahle 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
material 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
having one central organisation to deal.with essential investigations. The
importation of bees from abroad especially with reference to the exclusion
of 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
and States draw their stocks.. Mr. Burt agreed with Mr. Ramamurty and
said that the maticr should be réferred to a committee for consideration
as to what was to ke done in the way of research from an all-India point
of view. 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.
Mr. 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
Mr. Ramamurty and said that this being a subject of all-India importance
his proposal should be accepted. Dr. Burns accepted the suggestion of
Mr. 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-
mittee was left to the Chairman of the Board. The Committee should
submit its report to the next meeting of the Board.

7. Proceedings of the Second Meeting of the Animal Nuirition Com-
mittee appointed by the Imperial Council of Agricultural Research. (Sub-
Jject No. 20 on the agenda, Appendiz X).—The Board had no comments to
offer,

8. Proceedings of the first meeting of the Dairy Committes appointed
by the Imperial Council of Agricultural Research. (Subject No. 21 on the.
egenda, Appendiz 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 ta the Director of Agriculture, Bombay, for any sugges-
tions that he might offer.

9. Decisions of the Governing Body om the recommendations of the
Advisory Board made at the latter’s meeting in February 1934, (Subject
No. 1 of the agenda, Appendiz XII).—Noted.

10. Proceedings of the first meeting of the Cattle Breeding Commattee
appointed by the Imperial Council of Agricultural Research. (Subject
No. 3 of the agenda, Appendiz XIII)~—No remarks.
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11. The fowrth Annual Report of the Imperial Agricultural Bureow
(Sudject No. 5 of the agends, Appendiz XIV).—No remarks.

12. Progress Report on the working of the Botamical Subd-Station ot
Karnal for the year ending June 1934. (Sudject No. 6-A of the agenda,
Appendiz XV). Scheme for the extension of the Botanical Subd-Station at
Karnal for a period of five years from September 1935 at a cost of
Rs. 1,54,512. (Subject No. 6-B of ike agenda, Appendix XV]).—The
Board approved the Progress Report on the working of the Botanical Sub-
Station at Karnal 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 dis-
cussion said that the present proposal was the outcome of a scheme for
the establishment of a Botanical sub-station at Karnal which was originally
sanctioned in 1930. It was now proposed to extend the scheme for a
further period of five years at Karnal and later at Pusa, from the date
of its termination, viz,, September 1935. The sub-station at Karnal was
started to provide the Agricultural Research Institute with a station for
work under irrigated conditions. When the Agricultural Research
Institute itself was to be transferred to the neighbourhood of Delhi under
irrigation conditions, it was evident that the sub-station at Karnal, only 70
miles away from Delhi, would not be required. But at the same time
the reasons which prevailed, when the Agricultural Research Institute was
established on unirrigated land in Bihar, now applied to a sub-station in
Bihar for work under un-irrigated conditions. The proposal therefore
provided for the continuance of the Botanical sub-station at Karnal until
such time as the Research Institute was established at the new site and
for the transference of the sub-station to Pusa, whenever the transfer was
complete. It was proposed to retain for the Pusa sub-station the Botanical
Section and one portion of the farm where the permanent manurial experi-
ments have been in progress for the last 26 years. This would therefore
provide for botanical work in North-East India and would, at the same,
ensure the continuance of the permanent manurial experiments which it
would be a great pity to abandon. As to the land and buildings of the
Rotanical sub-station at Karnal which were the property of the Govern-
ment of India, it was intended to use them for part of the Agricultural
Scction of the new Research Institute. In this way they had provided
about 200 acres of land at Karnal which could not otherwise be secured
at the new site. In reply to Mr. Morgan, Dr. Shaw stated that the
Botanical sub-station at Karnal would not add to the budget provision for
the new Research Institute and as to the receipts accruing from the sub-
station they were divided between the Government of India and the
Council. Mr. Burt supported the proposal and said that the retention
of a sub-station at Pusa would ensure continuity of work on two very
jmportant crops, tie., Linseed and Tobacco. e drew attention to the
Fertiliser Committee’s recommendation regarding the continuation of old
manurial experiments. Mr. Sethi, in support of the proposal, said that
Bihar had been deprived recently of many things and requested that the
Council would not deprive them of at least a sub-station of the Imperial
Institute of Agricultural Research in that part of the country. The Board
recommended the scheme for sanction.

13. Application from the Director, Imperial Institule of Agricultural
Research, Pusa, for o grant of Rs. 29,360 spread over five years for a
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scheme for research on the cytology of Indiun crops at Pusa. (Subject
No. 7 of the agenda, Appendiz XVII).—Dr. Shaw, in introducing the sub-
ject, said that many of the members of the Board were fanphar with the
work which 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 att_empted to
investigate the cytology of the erops on which they were conducting exper:-
ments. In reply to Rao Bahadur Tadulingam, Dr. Shaw stated that he
proposed to take up first the cytological investigation of those crops whlgh
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. Sethi 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 erop plants (Madras University) either in regard
to the 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 Calecutta 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
erops could only be grown under *‘ pure lines ’’ he 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 sanetion.

14. Proceedings of the second meeting of the Fertilisers Committee.
(Sul ject No. 8 on the agenda, Appendiz XVIII).—Mr. Burt in introduec-
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 finding out how far there were results of statistieal 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 experiments were to be carried out it was obvious that
there should be a certain degree of concentration on definite issues. A
properly conducted field experiment however skilfully planned involves the
use of a good deal of land and in the case of fertilisers experiments often
rendered such land urfit 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 drawine attention to certain important details he then
formally moved that the report of the Fertilizers Committee be adopted.
After discussion in which several members took part the Board adopted
the report.

15. The Chairman then announced the appointment of a Committee to
examine and report on the marketing schemes which had been received
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from the provinces in response to the request from the Council. The per-
sonnel of the committee was as follows +—

Mr. I. D. Mahendra, Marketing Officer, Punjab.
Mr. R. H. Hill, Marketing Officer, Central Provinces.
Mr. K. G. Raju Garu, Marketing Officer, Madras.

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

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

Li.-Col. E. C. Noel, Director of Agriculture, North-West Frontier
Provinee.

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 Services, Punjab.

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

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

Mr. D. R. Scthi, Director of Agriculture, Bihar and Orissa.

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

Mr. Akmed Mohiuddin, Marketing Officer, Hyderabad.

Mr. K. P. Pillaj, Director of Agriculture and Fisheries, Travancore.
Mr. K. Achyutamenon, Dewan Peishkar, Cochin.

Mr. H. C. Javaraya, Mysore.

Mr. A. M. Mustafa, Agricultural Officer, Baluchistan.

Mr. S. 1. A. Shah, Superintendent, Veterinary Department.

Dr. L. K. Hyder.

~ 16. The meeting then adjourned till 11 o’clock on Wednesday, the 5th
September 1934.

BAZLUL KARIM,

for Secretory.
Smura,

The 4th September 1934,
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oceedings of the Tenth Meeting of the Advisory Board of the
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Mr. R. T. Davis.

Mr. G. K. Devadhar.

Mr. T. J. Egan.

10. Mr. E. S. Farbrother.

11. Khan Bahadur Maulvi Fatehuddin.
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22. Mr. S. V. Ramamurty.

23. Mr. P. B. Richards.

24, Mr. J. H= Ritchie.
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26. Mr. P. T. Saunders.

27. Mr. D. R. Sethi.

28. Mr. 8. I. A. Shah.
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31. Mr. G. T. Tait,

32. Mr. W. Taylor.
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The following attended as visitors :—
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15 . 1. D. Mohendra.
16 . A. Mohiuddin.
17. Mr. G. Morgan.
18
19
20
21
22
23
24
25
26
27

55}

. Mr. John A. Munawar.
. Mr. Nurul Islam.
. Dr. B. C. Pal.
. Professor P. K. Parija.
. Mr. K. P. Pillai.
. Mr. K. 8. Sankaran Pillai.
. Mr. K. G. Raju.
. Mr. T. S. Sabnis,
. Dr. K. C. Sen.
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" In the absence of Rai Sahib Malik Charan Das, Mr. Bazlul Karim
acted as Secretary.

2. The meeting commenced at 11 Am. and adjourned at 1-15 p.M. to
enable the Fruit Committee the Progress Report Committee and the judg-
ing Committee for the award of medals to meet in the afternoon.

3. Recommendations of the Crop Planning Sub-Committee of the Ad-
visory Board of the Imperial Council of Agricultural Research, June 1934,
(Subdject No. 14 on the agenda, Appendiz XIX).—The Chairman at the
outset explained the circumstances under which he appointed a sub-com-
mittee of the Advisory Board in connection with the Crop Planning Con-
ference and requested the Board to approve the action taken 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 extent of 3 farthings per Ib,
He said that this matter was very important to two provinees, viz., Bengal
and Burma. The Crop Planning Conference had discussed this matter
from the point of view of trade and the agriculture of India in general,
He was of the opinion that the Imperial Council of Agricultural Research
ghould 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



21

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 prodacing 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 subsidised by their Governments. The United Kingdom market
was a small market, but it was a very imjportant one. It would be of
great advantage to India if they could capture that market, firstly hecause
of the high price paid and secondly because it would relieve the pressure
of outside competition with Indian rice which was becoming greater from
year to year. With the implementing of the Ottawa agreement in 1933
Burma had got the opportunity of capturing the London market.
Mr. McKerral took the opportunity to contradict several mis-statements
which had appeared in the Press from: time to time that Burma and
Bengal could not produce types of rice suitable for the United Kingdom
market. IIad 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 difference in the duties on rice and paddy and as an instance 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 exports of high grade
rice from Burma to the United Kingdom in 1934 were negligible and
the research schemes financed by the Empire Marketing Board and the
Imperial Council of Agricultural Research would lose a great part of
their value if this state of affairs were allowed to continue. He therefore
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 resolutiom :—

‘‘ 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 Kingdom 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 Indian 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 compete with foreign countries. He pointed out
that Bengal’s export rices were drawn mainly from the non-jute-growing
areas. Mr. Burt had every sympathy with the object of the resolution for
the reason stated by Mr. McKerral, but he would not go as far as the
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wording of the resolution. When the rice research schemes were sanc-
tioned there was no preference on rice in the United Kingdom market.
Indian and Burma rice always held a certain position in the United King-
dom market on its merits mainly on the score of price. He therefore 5ug
gested that the resolution be amended to read as follows —

Resolution as approved.

““ 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
_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 Ottaws
Preference on Empire Rice, the Council desires to endorse
the opinion expressed by the recent Indian Crop Planning
Conference that His Majesty’s Government should be re-
quested, at an early date, to impose a specific duty of three
farthings per pound on all foreign paddy imported into the
United Kingdom.”’

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

4. Application from the Andhra University for a grani of Rs. 5,000
spread over a pervod of two years for a scheme to investigate the commer-
cial production of Sweet Potato Starch by Dr. D. G. Walawalkar, B. Ag.,
M .Se., Head of the Department of Technology, Andhra. (Subject No. 53
of the agenda, Appendizx XX) —Mr. Ramamurty said that he had re-
ceived a report from the Agricultural Chemist, Madras, th:at considirable
work had been done on the subject in the United States and that the eolour-
ing matter could be removed by the use of sulphur diozide. IHe therefore
suggested that the scheme should be returned to the Andhra University
and may be asked what they had to say in view of the report of the Agrl-
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 followed in fostering the idea of co-operation between the
Council and the Uriversities it would be desirable to point out to the
University the method of submitting a scheme for consideration of the
Council as the University was not aware of it. Dr. Agharkar agreed with
Mr. Ramamurty. After some discussion the matter was put to the vote
and the Board rejected the scheme by a majority.

. 9. Progress made in the preparation of Statistical notes on the tech-
nique of field experiments by the Statistician to the Imperial Council of
Agricullural Research. (Subject No. 60 of the agenda, Appendiz XX1).—
After Mr. Vai_danathan had spoken, Dr. Burns said that at the Padegaon
Research Station research workers used to meet at times to discuss scienti-
fic *natters and scientifie visitors were asked to address. Mr. Vaidyanathan
addressed the research workers last vear and his address has been written
up. It was for the Council to consider whether it should be published in
one of its jonrrals. MMr. Burt agreed with Dr. Burns and said that Mr,
Vaidyanathan’s papers might well be put in a form suitable for publication
either in the Indian Journal of Agricultural Science or Agriculture and
Livestock as the editorial committee considered appropriate. Dr. Shaw



23

said that training in statistical work had always been an important part of
the post-graduate course at Pusa and the lectures which had been given
during that course were now reduced to book form and were ready to be
published as a text book of Statisties for agricultural workers.

The Secretary's note was recorded.

6. Printing of Progress Reports on Rescarch Schemes. (Subject
No. 61 on the agenda, Appendix XXII)—Mr, Burt referred to the sug-
gestions put forward in the Secretary’s note and said that the time had
now come when the Advisory Board might consider the Procedure which
should be adopted in regard to the printing of progress reports on re-
search schemes. Ilitherto 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 diffi-
culty to get reports printed up in time. Moreover a certain amount of
latitude should be given to the Provinces in the matter of the annual re-
ports. It was accordingly suggested that the Local Government or the
Universities econcerned should print the reports themselves. The repre-
sentatives of the Inter-University Board and the Directors of Agriculture
did not agree with this proposal and added that if the printing was to be
done by them they would be forced to approach the Council for funds to
meet the cost of printing. It was agreed that the Council should get
annual reports printed 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 were not printed
should be circulated only to the members of the relevant sub-committees.

7. Application from the Government of Bengal for ¢ grani of
Es. 5,000 spread over two years for a scheme for tnvestigating the Biology
Anatomy, and development of pulse beetles (Bruchidae), with special re-
ference to remedial measures against these pests by Mr. D. D. Mukherjs,
Lecturer in Zoology, University College of Science and Technology, Cal-
cutta. (Subject No. 62 on the agenda, Appendix XXIII)—After Mr.
Carbery had introduced the scheme Mr. Richards referred to the work on
pulse beetles already published fromy Pusa which appears to have 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 Agrieultural Research by Post-
graduate students if it were undertaken at all. He feared that nothing
I\gould come out of the scheme beyond material for a scientifie

esearch,

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 need for further work on the lines proposed. There
was a need for practical experiments on the storage of pulses. Dr. Aghar-
kar said that Dr. Mukherjee was proposing to study the life history of
insect parasite of the pest including the embryonic development. Ile was
of the opinion that the scheme was a very modest one and that the Bengal
Government and the Calcutta University have given sufficient help and faci-
lity and that the Council would be well advised to lend its helping hand.
Mr. McKerral opposed the scheme and said that he had his doubts as to
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whether it would be of direct interest to the practical agriculturist. The
Board rejected the scheme.

8. Adoption of measures to prevent the further spread of San Jose
Scale, @ serious frust pest in India. (Subject No. 63 on the agenda,
Appendices XXIV and XXIV-A).—After Mr. Burt had explained what
had been done since the Board considered the question in 1933,
Mr. Richards szid that there was a serious danger of this pest entering
the United Provinces from the infected areas to the north-west of the
Province and it was extremely important to protect the local fruit-growers
and the fruit industry in the Kumaon hills. It was now high time that
they took steps to restrict exports of anmy growing materials from the
affected areas. Ile would not however recommend that any restriction
should be put on the export of fruit from the affected areas, because 10
his opinion that was quite impracticable. lle added that a certain
amount of risk of the pest spreading was there, but that risk had to be
taken. Efforts should be concentrated on stopping the movement of
Jiving plants from affected areas. Mr. Ritchie referred to the report of
the Central Provinces Entomologist and said that at present the pest
was not found in the Provinces. It was however feared that there was &
chance of the disease appearing in the plateau districts of the P’rovince
and they wished to guard against this contingency by recommending the
prohibition of export from infected areas without a certificate of fumiga-
tion. There was then a general discussion on the subjeet in which many
members took part. The sense of the Board was that some action sbould
be taken to prevont the spread of the pest. The question whether exports
or imports of living plants should be regulated was discussed at some
length. At this stage Mr. Burt moved the following resvlution :—

‘‘ 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 a
report made to the next meeting of the Board.”’

The Board adopted the resolution.

9. Application from the 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. 8. P. Agharkar of the Calcutia Univer-
sity, Appendiz XXVI.—

Schemé from the Government of Madras for an tnvestigation snio the
quality of rice—Appendix XXVII,

Progress report for the year 195334 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 of
RBs. 21,600 spread over fwe years for a scheme of research on the bio-
chemical and physio-chemical properties of rice al the bio-chemical labors-
tory of the Dacca Umversity.—Appendiz XXIX,

Scheme from the Government of Bihar and Orissa for research on
the quality of rice—Appendiz XXX. ’

Application from the Government of the Central Provinces for o
grant of Rs. 10,088 spread over four years for research work on the



25

“ gangai ”’ pest of rice-Entomological work wunder the scheme of rice
research already samctioned by the Council for the Central Provinces.
Appendiy XXXI. (Subject Nos. 24, 28, 29, 30, 31, and 32 of the
Agenda) —The Chairman introduced the report (Appendix XXV) of
the sub-committee appointed to consider the rice research schemes and
rice 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 sanetion
part II was unanimous. Dr. Agharkar was then called upon by the
Chairman to explain his scheme. Dr. Agharkar accepted the decision
of the committee in respect 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, The meeting then adjourned till 11 o’clock on Thursday, the 6th
September 1934. :

Proceedings of the Tenth Meeting of the Adﬁsory 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. Vijayaraghavacharya, K.B.E.,

Chairman.
. Dr. B. K. Badami.
. Rao Bahadur Bhimbhai R. Naik.
Dr. W. Burns.
Mr. B. C. Burt.
Mr. M. Carbery.
Mr. J. N. Chakravarty.
Mr. R. T. Davis.
Mr, G. K. Devadhar.
10. Mr. T. J. Egan.
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. 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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adur C. Tlduhngm
. 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. Cliff.
6. Mr. J. R. Haddow.
(f
8

BEESBNNRREER
FEESEFFEFRREE
QmEpplvosvns
e9-wﬂﬂwwﬂz

]

af

7

. Mr. R, H. Hill.

. Mr, C. K. Inamdar.
9. Mr. S. N. A. Jafri.

X H. C. Javaraya.
11. Mr. P. G. Krishna.

12. Dr. P. E. Lander.

13. Dr. K. C. Mehta.

14. Professor J. H. Mitter.
15. Mr. 1. D. Mohendra.
16. Mr. 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, Dr. B. S. Patil.

23. Mr. K. P. Pillai.

24. Mr. K. G. Raju.

25. NIr. J. Ramsay Scott.
26. Mr. T. S. Sabnis.

27. Dr. K. C. Sen.

28, Mr. M. Vaidyanathan.
29. 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 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 Imperial Council of Agricultural Research. (Subject No. 34
of the agenda, Appendizr 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 XXXIJI-A.) of the Committee be
adopted. The Chairman made it clear that members were asked to vote

upon two proposals, viz. :—

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

() that a substation of the Pusa Research Institute should be
opened at Guntur for research on cigarette tobaceo. As re-
gards (4) 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 (#¢) 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 Provinees 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 aereage 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 work
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 faet that there were
75,000 acres 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-operative 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 tobaceco and
of the fact that the Indian Leaf Tobaceo Development Co.
had onece made considerable purchases of leaf near Bangalore
but subsequently elosed 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 conmection. He therefore requested
that the matter might be left open as to whether or mot
Local Governments could ecome up to the Council for addi-
tiona] 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

L192ICAR
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Local Governments and if a Local Government did not 8¢
cept this it would show that they were not very keen abo '
the extension of cigarette tobacco. If any Local (:‘vove.l‘nmen
really found it difficult to meet the charge from 1is 0}":
budget then it could come to the Council for financial assis

ance and their proposals would be referred to the Tobacco
Committee and the Board ; this would mean a delay of 8 year-
In answer to Dr. Burns the Chairman replied that if the re-
search programme was approved by the Governing Body
there was a likelihood of the funds being allotted in January
next from the reserve which was held agaix}st the original
scheme for a cigar tobacco expert. The Chairman then put
the following recommendations to the vote :—

(§) 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 ;

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

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

Punjab, Bombay Bihar (Sabour), Burma, Bengal, United Pro-
vinces, Central Provinces, Hyderabad and one at
Baroda ; and

(iv) 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 be left to private enterprise.
The next question considered by the Committee was whether we eould fur-
nish more detailed statistics of those types of tobaceo which were acceptable
on the European market and especially in the United Kingdom where we
had & very valuable trade. The members 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 thought that if special
statistics could be obtained for those districts which produced the types of
tobacco which were exported or were suitable Yor export, it wonld be great
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 Central Tobacco Committee which had been made at the

.Px:ovlnglal Economie Conference. The opinion of the Sub-Committee on
this point was that there was no necessity for Central Tobacco Committee
of the nature proposed until the results of research schemes now recom-
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mended were forthcoming and it would be sufficient to retain an advisory
sub-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 XXXIT).

4. Application from the Andhra University for a grant of Rs. 1,000
for a scheme to find out the best method of extracting Nicotine commer-
cially from tobacco waste and to design an apparaius for the same. (Sub-
ject  No. 35 of the agenda, Appendizc XXXIIi)—Mr. Bwrt explained
that the Tobaeco Committee which had considered this 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
massion, Agriculture Institute, Katpadi, Madras, for a grant of Rs. 78,876
for goat breeding in the Madras Presidency spread over a period of
10 years. (Swubject No. 22 of the agenda, Appendiz XXXIV)-—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. DeValois
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 Pouliry Association, Luck-
now, for a grgnt of Rs. 15,864 spread over three years for a 'scheme to
tnvestigate the preparation of eggs for marketing and other methods of
disposal. (Subject No. 25 of the agende Appendiz XXXV).—Colonel
Olver introduced the report of the Cattle Breeding Committee on this
subject and said that the scheme was considered by 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 position had altered by the institution
of a Marketing Section of the Council. The 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 in collaboration with the Harcourt Butler Technological Institute
to deal with the problems connected with the collection, storing and dis-
posal of eggs and powder which would not be 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 fresh scheme than were
given by the Committee. He then-pointed out that the 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
fih(lmt Enoved that the following portion of the Committee’s report be

eleted :—

‘‘ Item No. 4—United Provinces Poultry Scheme, page 1 of the
Report, lines 7 to 9—Research work was nécessary to study
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the best methods of testing, grading, packing and transport
ing eggs under Indian conditions and.”’

Mr. Egan said that it would be necessary to provide material for research
at the Harcourt Butler Technological Institute at Cawnpore. The
Institute could not supply sterile eggs and unless a small grant was sabe-
tioned for the purpose it was not possible for the Institute to carry on
the research. Mr. Bruen proposed that the words *‘ packing and, 'trans-
porting eggs '’ be changed into *‘ packing for transport of eggs ' He
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 dealt with marketing aspects of the scheme as it was considered that
this work would be done by the marketing staff. On the other hand it
was definitely agreed that research work was necessary to study. the best
methods of testing, grading, packing eggs for transportation under Indian
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 fresh. Mr. Nur-ul:Islam
had stated that he could not supply them from the Association and it was
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,
vz, —

(a) study of indigenous methods of producing eggs ;
(b) study of the question of organised collection ;
(c) study of methods of testing, grading and standardisation ; and

(@) 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 wup 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 Me.’
Bruen was accepted by the Board. The report of the Standing Cattle
Breeding Committee on the subject was then adopted by the Board.

(. Application from the Government of Madras for @ grant of
Ks. 37,580 spread over a period of ten years for sheep breeding research
tn Madras. (Subject No. 26 of the agenda, Appendiz XXXVI)~Mr.
Ramamurty moved that the recommendation of the Standing Cattle Breed-

ing Committee to accept this scheme be adopted and this was agreed to
by the Board.

8. Application from the Government of Hyderabad for a grant of
Rs. 77,960 spread over a period of 10 years for @ scheme of research n
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sheep-breeding. (Subject No 27 of the agenda, Appendiz 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 the 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 aftempt to inerease 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 A.grlculture 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
fevised scheme, which had been prepared in the light of the recommenda-
tions of the Sub-Comm.lttee might be cons1dered 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 scheme was therefore an important one
and all such schemes should be financed by the Counecil.
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 not turning down the Hyderabad 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 bad been prepared.
Tt 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-
breedlng 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 sheep breeding, the re-
commendation of that Committee should be accepted. Mr. Trevor said
that he was speaking not as a Forest Officer but as a sheep breeder who ran
& sheep farm in Wales. Naturally therefore he had every possible sympa-
thy with sheep and the improvement of sheep. He had been associated
nearly all his life with the sheep industry but looking at this scheme {rom
the point of view of a practical farmer he had noticed many things in the



32

scheme which should not be there. For instance, there was &.Pro"‘s‘o,‘:l:ﬁ
about Rs. 4,000 for shelters. His sheep were out in the open in the W !

- mountains und valleys during summer and winter and they were never
in a shed at all except when shearing was going on. Coming to staff, be
said that a large number of men were to be employed. lle could not
understand what they were going to do. 1lis sheep were looked after b);
'one man who, in addition, looked after 50 heads of cattle and did a lot ©
other things. Ilowever sympathetic the Board might be to the slfeep
breeders, the present scheme involved expenditure and labour of a na‘ure
which should not be accepted by the Doard. As to the revised scheme
which the Director of Agriculture, Ilyderabad, had prepared in so short a
time on the recommendation of the Committee, he had not seen it a_nd could
not therefore offer his criticisms on it. Mr. Ramsay Scott enquired why
the Punjab Government had not put up a scheme. Mr. Quirke l“’Pl,‘ed
that a good deal was being done for the improvemen: of sheep breeding
in the Punjab, especially on the Iissar Farm, The finances of the Hissar
Farm were at present under examination by the Local Government aqd
until the future activities of the farm were finally decided upon he did
not feel justified in adding to its commitments by proposing furiher schemes
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 inasmuch as he was not aware of sheep being anywhere bred under
‘the conditions put forward in the scheme. Dr. Badami here again made
a reference 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 shepherds
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
Committee in this respect. The second point in the Committee’s report
to which exception was taken was the recommendation that definite provi-
sion was necessary for the control of the work by an expert in live-stock
work. Dr. Badami had himself stated that there was no live-stcek expert
in Hyderabad and that there was no chance of one being appointed in the
near fut}xre. Though it was not proposed to withhold sanction to the
scheme till an expert was appointed, yet the Hyderabad Government must
naturally make some arfangement for the supervision of the scheme and
that was all that the Committee’s report had suggested. Obviously the
Committee had no intention of dictating to anybody in this matter.
Nothing would be lost by considering the revised scheme at the next
meeting of the Board, since there was no likelihood of funds heing allotted
immediately to the schemes that might be approved by the Board at their

present meeting 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
asual 100 printed copies through his Government. The scheme will then
be placed before the Standing Cattle Breeding Committee for examinatior
and repoit to the next meeting of the Board. The Chairman then moved
that in the light of this explanation the report of the sub-committee on the
subject be adopted. The Board adopted the report.

9. Progress Reports on Veterinary Research Scheme sanctioned by
she Imperial Council of Agricultural Research—(vii) Annual Report of
Dr. A, E. Slater’s goat-breeding scheme for the year 1933-3£. ([Subject
No. 36 (vi) «f the agenda, Appendiz XXXVIII]—The EKcard adopted
the report of the Standing Cattle Breeding Committee on the subject.

10. Application from the Government of Bengal for a supplement-
ary grant of Rs. 15,571 in connectin with the appointment of a Physio-
logical Chemist to study Animal Nutrition problems at Dacca. (Subject
vo. 33 of the agenda, Appendir XXXIX)—The Standing Nutrition
Committee which had examined this scheme thought that the work that
was being 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 meeting then adjourned till 11 o’clock on Friday, the 7th Sep-
tember 1934.

BAZLUL KARID,
for Secretary.

Sna :
The 6l September 1934.

Proceedings of the Tenth Meeting of the Advisory Board of the
Imperial Council of Agricultural Research held at Simla on
Friady. the Tth September 1934

The following Wwere present :—
1. Diwan Bahadur Sir T. Vijayaraghavacharya, K.B.E,
Chairman.
Dr. B. K. Badami.
Dr. W. Burns.
Mr. B. C. Burt.
Mr. M. Carbery.
Mr. J. N. Chakravarty.
Mr. R. T. Davis.
Mr. G. K. Devadhar. .
Mr. T. J. Egan.
Mr. E. S. Farbrother.
. Khan Bahadur Maulvi Fatehuddin.
. Dr. J. C. Ghosh.
. Dr. L. K. Hyder.
. Dr. V. N. Likhite.
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15. Mr. A. M. Livingstone.
16. Mr. A. McKerral

17. Brigadier H. S. Mosley.
18. Mr. A. M. Mustafa.
19. Rao Bahadur B. R. Naik.
20. Mr. Nizamuddin Hyder.
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. Dr, F. J. F. Shaw.

81. 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 as visitors :—

1. Dr. S. P. Agharkar,
2. Mr. D. V. Bal.

3. Dr. J. K. Basu.

4. Mr. E. J. Bruen.

5. Mr. A. P. CLiff.

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. K. C. Mehta.

13. Mr. K. A. Menon.

14. Professor J. H. Mitter.
15. Mr. 1. D. Mohendra.
16. Mr. 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.

26. Mr. M. Vaidyanathan.

27. Rao Bahadur B. Viswanath.

In the absence of Rai Sahib Malik Charan Das, Mr. Bazlul Karim
acted 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. Patcl. (Subject No. 4
on the agenda, Appendiz XL) —Mr. Burt introduced the report of Dr.
Patel who was appointed by the Council as a whole-iime officer to eon-
duct an enquiry into the supply of coconut products 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 (4#) 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 produe-
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-
merce 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 each other in industry to a considerable extent. It was not
a commodity like sugar where one could protect a single product and go
ahead. Coconut oil could be replaced for many purposes in the prepara-
tion of vegetable produets by the hydrogenisation of groundnut oil.
Coconut oil had certain advantages and at a competitive price coconut oil
would be preferred if the supplies were regular, but if the price of this
oil went up there was a turu-over in favour of groundnut oil. Indian
prices of groundnut oil were governed by world prices, just as were the
Ceylon. prices of coconut oil, because India exported 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.
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The Chairman said that it would facilitate matters if the Board first
disposed of the question of the publication of the Report. The Board
authorised the publication of the Report.

Mr. Devadhar said that Mr. Burt had very appropriately alluded to
the need for improving the coconyt industry. He urged also the neces-
sity for immediate relief to the coconut growers all over India and in that
connection he moved the following resolution for adoption by the
Board :—

““In view of the facts (1) that the lowering of the effective tariff
on copra and other coconut products has resglted in the last
two years in a very large increase in the imports of such
produets,

(2) that this has resulted in very low prices causing immense losses
to the coconut grower and leading to deterioration of culti-
vation and lowering of the standard of living of a large
population whose main occupation has been the cultivation
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
can be met by other oil seeds already cultivated in the coun-
try in plenty,

this Council recommends to the Government of India that a specifie
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 Imperial 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 matter, Mr. Devadhar said that during the last two years or so he
had been going over the whole of the West Coast for the purpose of in-
vestigating the conditions of the co-operative 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 produe-
tion of coconuts and they had told him that they looked up to the Imperial
Council of Agricultural Research for relief and the necessary assistance to
them. In his opinion the Council was justified in giving a sympathetic
consideration to the question and grant the necessary relief. The eoconut
industry was not confined to the West Coast as coconuts were largely
grown in several other parts of India. There were 14 lakhs of acres under
eoconut cultivation throughout India, out of which between 10 and 12
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lakhs were confined more or less to the East Coast, including about 63 lakhs

in the Travancore State. Mysore and some eastern districts of Madras

were also interested in eoconuts as also a few distriets 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 agrieul-
turists to utilise as Iarge 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 larger if taken for India as a whole. There were two causes

which led to the depréssion in the industry. It was well-known that the

catastrophie fall in pricés was the first cause and the second was the com-

petition which Ceylon had been enabled to carry on 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 matter of 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 a 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 and also in cther parts
of India. The coconut producing area in India was 1,400,000 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 therefore seemed that if prompt measures 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 amd 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 Oilseeds Committee. He appealed to

the Board to adopt the resolution as the eoconut industry was the life-

blood of the West Coast.

. Mr. Ramamurty, in seconding the resolution moved by Mr. Devadhar
said 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 seeing
this report. He first wanted to be associated with Mr. Burt in expressmls
appreciation of the industry and ability with which Dr. Patel had col-
lected facts and figures and he was sure that the report wquld form a valu-
able basis for coming to the right conclusions. The enquiry had been the
result of two conflicting demands—one from the growers of coconut for
increasing the tariff on coconut imported mainly from Ceylon and the other
from oil millers, mainly on the West Coast, for reducing further the tarift
on.coconut produets so that they might have more raw material. Mr:
Ramamurty felt that by lowering the duty on ecopra Bombay and Karachi
would get their copra direct from Ceylon where the freight rates were
even lower than the rate from the West 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 millers 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 fizures 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
accountéd 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 commercial undertakings. The fact was that Ceylon had lost its market
for this product in other countries due to the competition of soya 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 fizure of Rs. 100 was
arrived at. In 1929 when the import duty of 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 provide a profit, the specifie
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 Menon, Diwan Peishkar of the Cochin State, associated
himself with the views expressed by Messrs. Devadhar and Ramamurty
on the subject and said that unless some generous and immediate protec-
tion was afforded to the growers of coconut they would be absolutely ruin-
ed. The Cochin Government could not take any action in the matter be-
eause 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, representing the Travancore State, said
that the chief occupation of the majority of the people of the South West
of India was the eultivation of the ecoconut and conversion of the produce
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to copra and coconut oil. Till very recently this part of India, besides
exporting large quantities of coconut produets 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 the 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 63 tons of copra into India.
In 1931, 1932, 1933 and 1934 there were successive 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-
production 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 favour of Phillippines copra, and with the keen competition
which Ceylon bad to meet with Dutch East Indies, Ceylon was unable
to sell her produce in the world markets and she was therefore
sending hér 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 preseni 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 preferentigl. In ‘the Travancore State the land revenue
demand was only about four annas 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 erushing 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. MeKerral’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, , ete., 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 the views ex-
pressed by the previous speakers and said that eoconut cultivation was
gradually expanding cven in the eastern districts of the Madras _I’res_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 hundrqd.

Mr. McKerral questioned whether the fall in the price of coconut
products was entirely due to dumping on the part of Ceylon and pointed
out that the period for which some speakers had given statistics covered
the period of a general fall in world prices. During the same period the
price of Burma rice had fallen from Rs. 180 to Rs. 50.

Mr. Ramamurty replied that the grower of coconuts wag hard hit in
both ways wliereas in the case of rice the Advisory Board had only the
previous day passed a resolution recommending that a duty of three farth- -
ings per pound should be imposed on all imports of foreign paddy into
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 was 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 arrived at by Dr. Patel and therefore suggested that the
Board should not express an opinion on it. IIe 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 Advisory Board covered the pre-
sent case and that the Board should recommend nothing beyond that :—
The resolution read—

‘“ That in order to promote the more efficient production and
marketing of Indian agricultural produce, this sub-com-
mittee recommends that the Government of India should
ponSJder the a('lwsablhty 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 with the appointment of a coconut committee should be put first. In°
supporting this 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. Tt was not sufficient to say that the Com-
mittee should look to research, cultural improvement, propaganda, and

i marketing in regard to coconuts and its products. The resolution should
also state that the Committee should take proper measures for the more
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extensive and more efficient marketing of coconut and coconut produets,
With regard to the first part of the resolution dealing with tariffs, Mi.
Livingstone proposed that it should be put second 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 thought that it was too much to ask the Board to agree to a definite
figure of Rs. 100 a ton without further enqulry He referred to page 77
of Dr. Patel’s report and pointed out that in 1929 the import duty on copra
was Rs. 69 a ton. It would not therefore be too much to ask the Govern-
ment that the position which existed in 1929 should be restored and that
the specific duty to be imposed should not be less than the actual duty in
1929. He therefore suggested to the mover that he might amend this
part of the resolution aceordingly.

Mr. Burt supported the proposal made by Dr. Hyder that the Board
should not express any opinion whatsoever on the question of tariffs raised
in the first part of the resolution. The Board had not had time to consider
all the information supphed to them by Dr. Patel and they would not
therefore be justified in making so specific a recommendation on this point.
Besides, as had been pointed out by Dr. Hyder, the first part of the resolu-
tion was not in accordance with the conclusion reached by Dr. Patel and
if they were going to throw his conclusions overboard they must discuss
the whole of the information contained in the report in much greater
detail. As he had already pointed out, the question of specific dutles was
very complex and was one for the Commerce Department- of the Govern-
ment of India to consider—with or without a reference to the Tariff
Board. There was also a danger in hastily recommending the specifie
duty of Rs. 100 a ton. Supposing this figure were too high, and that the
Indian copra supply proved inadequate what would be the result ¢ The
oil-millers would not be able to get the supplies required and this would
result in the import of more coconut oil, and if the duty on coconut oil
in turn were prohibitive that might lead to the use of such imported substi-
tutes as hardened whale ¢6il. In this way one might do actual harm to
the industry. For these reasons Mr. Burt thought that the Board should
not go further than endorsing the resolution of the Crop Planning Sub-
Committee referred to by Mr, Ritchie.” He therefore moved that for the
first part of the resolution the second part dealing with the appointment
of a coconut committee be substituted and as a second part a resolution
be added to the effeet that the Board endorses the finding of the Crop
Planning Sub-Committee and requests the Government of India to take
action on those lines in regard to coconut and coconut products.
Mr. Ritehie scconded the amendment.

Mr. Ramamurty accepted the suggestion of Mr. Livingstone that,
instead of suggesting a figure of 100 rupees, the Board should recommend
to Government that a duty not less than Rs. 70 which was in force in 1929
might be imposed. He quite understood Mr. Burt’s point that the ques-
tion of tariffs concerned the Commerce Department of the Government of
India but he did not think that it was beyond the competence of the Board
to suggest to Government a figure as a basis to go upon. It was only
recently that Mr. Burt had himself supported Mr. McKerral’s resolution
suggesting a specific duty of three farthings on the import of forelrrn paddy
into the United Kingdom. ~
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Dr. Burns was of the opinion 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 appointed
to discuss the details of the problem and make a considered recommenda-
tion. It was further suggested that the Board should empower the sub-
committee to submit their memorandum to the Government of I{ldJa, in
order to avoid delay, subject to further action by the Board at its nest
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 8th
September 1934.

BAZLUL KARIM,
for Secretary.

SmMra :

The 7th September 1934.

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,
Dr. B. K. Badami.
Dr. W. Burns.
Mr. B. C. Burt.
Mr. M. Carbery.
Mr. J. N. Chakravarty.
Mr. R. T. Davis.
Mr. G. K. Devadhar.
. Mr. T. J. Egan.
10. Mr. E. 8. 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. Brigadier H. 8. Mosley.
18. Mr. A. M. Mustafa.
19. Rao Bahadur B. R. Naik,
20. Mr. Nizamuddin Hyder.

S I Sl ol
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21. Lt.-Col. E. Noel.

22. Colonel A. Olver.

23. Mr. T. F. Quirke.

24. Mr. 8. 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. 1. 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 :——

Dr. 8. P. Agharkar.
‘Mr. D. V. Bal.
Mr. E. J. Bruen.
Mr. A, P. Cliff.
Mr. R. H. Hill.
Mr., C. K. Inamdar.

Mr. S. N. A, Jafri.

Mr. H. C. Javaraya.

. Mr. P. G. Krishna.

10. Dr. K. C. Mehta.

11. Professor J. H. Mitter,

12. Mr. I. D, 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. Pillai.

19. Mr. X. G. Raju.

20. Mr. T. S. Sabnis.

21. Mr. M. Vaidyanathan.

22, Raoc Bahadur B. Viswanath.

RN 0N

2. The meeting commenced at 10-30 o.m. and adjourned at 12-40 p.m.
having disposed of all the items on the agenda.

The Report of the Fruit Research Sub-Committee (Appendix XLI)
was first taken into consideration.
T.192ICAR
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3. Application from the Andhra University for a grant of Es. 18,200
spread over a period of five years for a study of fruits and vegetables with
a view to their utilisation in manufacture. (Subject No. 37 of the agenda,
Appendiz XLII).—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 sgheme
might be submitted if desired. The Board adopted the recommendation of
the Committee, ,

4. Application from the Government of North-West Frontier Province
for a grant of Rs. 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. (Subject No. 38 of the agenda, Appendiz
XLIIT)—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 grant of Rs. 58,610 spread over a period of five years for a fruit
research scheme. (Subject No. 39 of the eagenda, 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 culliva-
tion in the Mysore State. (Subject No. 40 of the agenda, Appendia?
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 mot necessary. He thought that further experiments were
desirable in the interests of fruit research and the Board should at least
make 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
Marager should be replaced by an Assistant Horticulturist on about Rs. 200
a month. He did not agree to the suggestion in the Committee because
he thought that the technical portion of the scheme would be looked after
efticiently by the experienced man provided by him. Since then, he had
thonght of the local audit rules and under these the bills, etc., passed by
an officer on such a low seale would not be aceepted by the Audit autho-
rities. He now requested the Board to allow him to acecept the suggestion
of the Committee and raise the salary of the Farm Manager, who would
be in charge of the Research Station, to Rs. 250 per mensem. Mr. Javaraya
added that he bhad not included in the revised estimate of working expenses
given in Committee, the charges on account of labour, manure, plants, seeds,
ete,, and he requested the Board to increase the provision made by the
Committee by Rs. 16,000 td cover these items.
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Mr. Sethi said that the Fruit Committee had carefully examined the
gcheme and discussed all the details. He saw no reason 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 ¢

(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,
ete. ¢

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 Counecil ahd that the Vice-Chairman should include such provision
as 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 n
the place of the Physiological Botanist under the scheme of fruit research
tn Bihar and Orissa. (Subject No. 41 of the agenda, Appendic XLVI).—

Report on the experimental consignments of mangoes from Bombay
tc Great Britain during 1933. (Subject No. 42- of the agenda, Appendiz
XLVII)—The Board adopted the recommendations of the Fruit Research
Sub-Committee on these subjects. \

8. Noge by Sir Harry Lindsay, Indien Trade Commissioner, London,
on the subject of experimental consignments of fruit from India to the
United Kingdom. (Subject No. 43 of the agenda, Appendiz XLVIII).—
As desired by the Fruit Research Sub-Committee, Mr. Burt invited the
aitention 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 Scientific
and Industrial Research of His Majesty’s Government and proposed that
the Board should convey its appreciation of these facilities to the High
Cammissioner. The Board carried the proposal unanimously.

9. Application from the Government of Madras for a grant of
Rs. 74,000 spread over five years for a scheme of research work on bananas.
(Subject No. 44 of the agenda, Appendiz XLIX).—As modified by the
Sub-Committee, the scheme was approved.

Programme of work on the Bombay Cold Storage Research Scheme for
1934, 1935 and 1936. (Subject No. 45 of the agenda, Appendiz L) —
The 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 sotls and on
the nutrition of the rice plant at the Dacea University. (Subject No. 46
of the agenda, Appendiz LII)—

Progress Repart 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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Calcutta University. (Subject No, 47 of the agends, Appendiz LIII).—
Mr. Burt introduced the report of the Standing Soil Science Committee
(Appendix LI) and said that the Committee was extremely gratified at
the success of the work and the Board had before it a very clear report
embodying a number of definite results. The Committes had made several
suggestions to Dr. Ghosh on points of detail and he had agreed to pay
attention to these in the course of the current year's work. Passing on
to the application for an extension of the scheme, the Committes had
recommended that the whole scheme be extended for a period of three
years from June 1935 subject to certain minor modifications. Dr. Ghosh
had accepted the modification suggested by the Committee. Mr. Burt then
moved that the report of the Standing Sosl Committes be adopted and the
sxtension of the scheme approved.

The proposal was carried.

11. Note by Mr, Churchill, Deputy Director of Agriculture, Northern
Circls, Central Provinces, on sann hemp as a fibre crop sn the Central Pro-
vinces. (Subject No. 49 of the agenda, Appendiz LV ). —

Application from the Government of Madras for a grant of Rs. 1,500
spread over three years for a scheme of experimenis on the smprovement
of sann hemp fibre at the Agricultural Research Station, Samalkota.

Application from the Government of Bombay for a grant of Rs. 1,500
sprcad over three years for research work on sann Aemp in the Bombay
Presidency. ]

Application from the Government of the Central Provinces for a grant
of Rs. 20,060 spread over five years for a scheme of researck work on sann
hemp in the Central Provinces. (Subjects Nos. 50, 51, 53 of the agenda,
Appendiz LYI).—The Board adopted the report (Appendix LIV) ol the
Sunn llemp (ommittee which had considered the schemes,

12. Report on the investigations on cereal rusts by Dr. K. C. Mehla
for the year 1933-34. (Subdject No. 56 of the agenda, Appendiz LVII).—

Application from the Government of the United Provinces for a grunt
of Rs. 124,000 for the continuance of the investigalions on cereal rusts by
Dr, K. C. Mehta, Professor of Botany, Agra College, for a further period
of three years from March 1935. (Subject No. 57 of the agenda, Appendir
11X) —The Board adopted the report of the Cereal Rusts Sub-Commiitee
{Appendix LVII) and approved of the extension of this Scheme with the
modifications introduced by the Sub-Committee.

13. Progress Reports on Veterinary Rescarch Scheme sanctioned by the
lmiperial Council of Agricultural Research :—
(¢) Annua! Report on the work of the Veterinary Investigation
Officer, Madras, for 1933-34.

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

(+¢9) Annual Report on the work of the Veterinary Investigation
Officer, Ilyderabad, for 1932-33 and 1933-34.

(fv) Annual Report on the work of the Veterinary Investigation
Officer, Punjab, for 1932-33 and 1933-34.
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(v) Annual Report on the work of the Veterinary Investigation
Officer, Bombay Presidency, for 1933-34.

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

[Subject No. 36 () to (vi) of the agenda, Appendiz LX].
Progress Reports on Veterinary Research Schemes sanctioned by the
Imperial Council of Agricultural Research :—

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

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

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

(Subject No. 66 of the agenda, Appendiz 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 mot 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
Research, Muktesar, could not deal satisfactorily with the mass of
material that was thus becoming available, for want of staff. To overcome
this 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 mecessity of
holding an annual meeting of the Disease Investigation Officers at
Muktesar 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 of the work going on there. Another suggestion which Colonel
Olver put forward was that, if possible, an annual 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
satisfactorily 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
value 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 of Colonel Oiver that the necessity of bringing the Imperial
Institute of Veterinary Research, Muktesar, up to its strength be impressed
upon the Government of India.

14. Application from the Government of the Central Provinces for a
grant of Rs. 10,082 spread over four years for research work on t!te
*¢ gangas >’ pest of rice—Entomological work under the scheme of rice
research already sanctioned by the Council for the Central Provinces.
(Subject No. 32 of the agends, Appendiz XXXI).—Dr. Shaw said that
he had been asked by the Board to prepare a small scheme to enable this
investigation 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-
logist, one Fieldman and a Laboratory Attendant from the Imperial
Institute of Agricultural Research to tour in the Central Provinces for a
period 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 completed before the whole grant was expended there would
naturally be a corresponding saving. With these remarks Dr. Shaw com-
mended the scheme to the Board. Mr. Ritchie accepted the scheme and the
Board recommended it for sanction.

15. Annual Report of the Madras Potato research scheme for the year
1933-34. (Subject No. 54 of the agenda, Appendiz LXIII).

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

16. Application from the Government of the Central Provinces for a
grant of Bs. 46,200 spread over a period of four years for @ scheme of
vesearch work on pan cultivation.  (Subject No. 58 of the agenda, Appendiz
LXV).—Mr. Ritchie, in introducing the scheme, said that for the study of
the causes of pan disease and for evolving suitable remedial measures con-
tinuity of experiments for a period of years was essential and that this
continuity could not be ensured unless the department had pan gardens
of its own in different districts. It was proposed to do the work in eight
places, and it was hoped that there would be a net profit of Rs. 6.400 per
year. The scheme therefore was a profitable one and should 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 gardens proposed by him. The
scheme itself was not clear inasmuch as it was difficult to find out exactlv
what each item would cost. He was therefore not prepared to support the
scheme in its present form. Dr. Shaw agreed with Dr. Burng that they
had no details as to the precise investigations to be carried out on pam
disease. The Chairman summed up the discussion and proposed that the
scheme be returned to the Central Provinces Government for revision so as
to give more precise details in regard to both the scientific and financial
aspects. The Board agreed.

17. Provincial schemes for the smprovement of agricultural marketing.
(Subject No. 64 of the aaenda. Appendiz LXVI).—Mr. Livingstone intro-
duced the report of the Marketing Sub-Committee and moved for its adop-
tion. Mr. Sane said that the constituent States of the Council as well ag
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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
finaneial grants to the conmstituent States for the purpose of marketing
investigations already decided wupon in British Indian provinces.”’
Mr, 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 Research
In carrying out the euquiry 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 footing 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 Coumecil were
already fully entitled to be treated in the same manner as the British
provinees 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-
ever to take away this right from the constituent States. The present
pousition had arisen on the Government of India having gone even further
than the Board recommended a year ago, and as a very special ease 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 provineial marketing officers
it was essential to have a good knowledge of Indian conditions and of
vernaculars. Dr. Hyder assumed that in the absence of anything fo 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 be
subject 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
of pay it did not. Mr. McKerral said that in his provinee marketing work
was already in progress and they had sent a number of experimental ship-
ments of beans, maneobeans. ete. He wanted a guarantee that if the
Local Government naid the salary of the senior marketing officer who would
be in charge of the marketing work, the work already going on in the
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_provinee would not be stopped, in order to do the survey work. Mr. Living-
stone said that there was no such intention. The report of the Markelng

Sub-Committee was adopted.

'18. Proposal to oppoint - Provincial Dairy Committees. (Subject
No. 65 of the agends, Appendiz LXVII)—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 C_on-
ference was accepted that these committees should carry out marketing
work but that they should assist Marketing Officer by making suggestions
and taking action to improve the local dairy industry. There was a good
deal of discussion as to the mecessity 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 necessity to
establish such a committee in each province at this stage. Mr. Burt
suggested that the question of appointing provincial dairy committees
ruight 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
Poard accepted this suggestion.

19. Application from the Government of Madras for a grant of
Bs. 92,487 spread over a pertod of three years for a scheme of research
Jor improving the fishing industry and developing the supply of fish
manure. (Subject No. 10 of the agenda, Appendix I1I) —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. DBIr. 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
Iadlan 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 started freezing curing fish and experiments
in manufacture fish meal and manures on Tanur methods. One on West
Coust 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 West 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
mdde to the Government of Madras. Mr. Burt suggested that the recom-
méndation of the Fertilisers Committee be accepted and the eondition
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
Rhell Oil Storage and Distributing Company of India, Limited, Bombay,
during the 1933-34 season. (Subject No. 59 of the agenda, Appendic
LXVIII)—The Chairman explained that the Tractor Committee 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
suggested 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.

CHARAN DAS,

Secretary,
Smvra,
The 8th September 1934.
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APPENDIX I.

NortE, DATED TBE 27TH AuGUsT 1934, oN SuBsECcT NoO. 2, APPOINTMENT OF
CoMMITTEES,

1. Rice Committee.—There are certain rice research and progress reports
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, ez-officio.

The Agricultural Expert, Imperial Council of Agricultural Research.

The Directors of Agriculture, 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, ez-officio. :

In addition thé 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 the 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
tl;n rice physiology hy Dr. R. H. Dastur, Royal Institute of Science, Bom-
ay.
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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 physico-
chemical properties of rice at the Bio-Chemical laboratory of the Dacca Univer-
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 gran,e
of Rs. 10,088 spread over four years for research work on the “ 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-Chairmen to the Council has appointed the under-
mentioned committee for the purpose ;—

1. Diwan Bahadur Sir T. Vijayaraghavacharya, Chairman, ez-officio.

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 Institate of Agricultural Re-
search, Pusa.

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

ot

. The Director of Agriculture, Burma, Rangoon.
M. B. 8. Patel, Deputy Director of Agriculture, Gujerat (Bombay).
Mr. G. K. Raju, Deputy Director of Agriculture, Guntur (Madras).

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

© o N

10. The Director of Agriculture, Baroda.

11. Pandit Brij Kishore, Aga, Tobacco Merchant, Saharanpur.

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

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

14. Mr. Ramlal D. Shroff, C/o Messrs. Chhaganlal Kasturchand, Lalsing-
Building, Shaikh Memon Street, Bombay 2.

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

16. K. S. Sankaran Pillai, Esq., L. Ag., Tobacco Specialist and Exporter,
Maidan View, Guntur. :
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17. H. G. P. Vostermans, Esq.. C/o Messrs. Spencer and Co., Ltd., Madras.
Seoretary—Secretary, Imperial Council of Agricultural Research,
ez-officio
The Committee will meet at 2-45 .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.

5. Possibility of obtaining detailed 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 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, ez-officio.

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 Provirce 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 .M. on Wednesday, the 5th September
1934 and consider the undermentioned items of the Agenda :—

37. Application from the Andhra University for a grantof Rs. 18,200
spread over a peiod of five years for a study of fruits and vegetables with 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 Rs. 27,350 spread over a period of five years for rgsearch 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’s Government, 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. 88,880
spread over a period of five years for a Scheme for fruit cultivation in the
Mysore State.

41. Proposal to appoint three Assistants on Rs. 120—10—150 eachin
the place 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.

44. Application from the Government of Madras for a grant of Ra. 74,000
spread over five years for a scheme of research 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 Research,
_ Chairman, ez-officio.
2. The Agricultural Expert, Imperial Council of Agricultural Research:
" 3. Mr. A. P. Cliff, Deputy Director of Agriculture, North Bihar Range,

Muzaffarpur, Bihar and Orissa.

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 Chemist 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—Secretary,
ez-officio.
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The Committee will meet at 2-45 p.u. 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 analysis 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 Committee.—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, ez-officio.

. The Agricu’tural 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, Bihar and Orissa.

. The Director of Agriculture, Central Provinces.

. 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 .M. on Thursday the 6th September 1934
and cousider 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 Government 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 Government of Bombay for a grant of Rs. 1.500
spread over three years for research work on sunn-hemp in the Bombay Presi-
dency. .

© O 1S U W

52. Application from the Government of the Central Provinces for a
grant of Rs. 20,060 spread over five years fora schemeof research work on
sunn-hemp in the Central Provinces.
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6. Rust Research Committee.—The Vice-Chairman to the Council cqnsiders
that Dr. K. C. Mehta’s scheme for the continuance of the investigations on
cereal rusts and the report on his investigations for the year 1933-34 sl}ould
be considered in the first instance by a Committee and he has accordingly
appointed the undermentioned committee for the purpose :—

L. Sir T. Vijayaraghavacharya, K.B.E., Vice-Chairnan, 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 Agricu}nral Re-

search, Pusa,

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

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

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

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

. Mr. J. H. Ritchie, Director of Agriculture, Central Provinces.
9. Mr. W. Jenkips, 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 Agri-
cultural Research, Secretary, ez offico.

The Committee will meet at 2-45 .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 Rs. 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
tst by a sub-committee consisting of :—

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

o
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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, Impeﬁal Institute of
Agricultural Research, Pusa.,

The Secretary, Imperial Council of Agricultural Research, Secretary,
ex-officio.
The Committee will meet at 4-15 p.M. 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.

58. 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.

8. Tractor Committee—The report of the Tractor Ploughing work carried
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
bave the report considered in detail by the same technical committee as examin-
ed the company’s report forjthe season 1932-33. The personnel of the aforesaid
committee is as follows :—

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

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

. The Hon’ble Mr. E. Miller of the Burmah Shell Company.
Mr. Wynne Sayer, Imperial Agriculturist, Pusa.

The Director of Agriculture, Madras.

The Direetor of Agriculture, Bombay.

. The Director of Agriculture, United Provinces.

. The Director of Agriculture, Punjab.

. The Director of Agriculture, Bihar and Orissa.

10. The Director of Agriculture, Baroda.

The Secretary, Imperial Council of Agricultural Research, Secretary,
ex-officio.
The Committee will meet at 2-45 P.M. on Saturday, the 8th 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.
L192ICAR '

© 0 RS o e
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9. Standing Catile Breeding Committee.—The Vice-Chaim'mn.to thq Council
considers that it will be an advantage to have the cattle breeding items included
in the Agenda for the consideration of the Advisory Bo.ard examined in th9
first 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, ez-officio.

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,
ex-officio.
The Committee will meet at 2-45 .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 a 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, fora 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 a grant of
Rs. 77,960 spread over a period of 10 years for a scheme of research
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.

()] Suglgne(sﬁt;ons for the institution of herd book and flock registers in

. 10. Standing Annual Nutrition Committee.—One Animal Nutrition Scheme
is on the Agenda of the Advisory Board. In accordance with the usual practice
in such cases the Vice-Chairman 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, ez-gfficio.

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 Chemist,
Pusa.

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

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 ».m. on Tuesday, the 4th September 1934 and con-
gider 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
Dacea.

The Committee in addition will consider the following :—

{(a) Anoteby Dr. P. E. Lander on methods and procedure in connection
with the mineral investigation in fodders, ete.

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

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

11. The Progress Report Commaittee.—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
& technical Committee in the first instance. He has accordingly appointed

gubject to the Advisory Board’s approval the undermentioned Committes
for the purpose :—

1. The Vice-Chairman, Impeﬁal Council' of Agricultural Research -
Chairman, ez-officto. - :

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, Madras
Presidency.
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B. Me. W. Taylor, Offg. Director, Imperial Institute of Veterinary
Research, Muktesar.

6. Mr. R. T. Davis, Offg. Director of Veterinary Services, 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,

ex-officio.
The Committee will meet at 2-45 .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 :—

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

(+) Annual Report on the work of the Veterinary Investigation
Officer, Bihar and Orissa, for 1932-33 and 1933-34.
(%) Annual Report on the work of the Veterinary Investigation
Officer, Hyderabad, for 1932-33 and 1933-34.
(%) Annual Report on the work of the Veterinary Investigation
Officer, Punjab, for 1933-34.
(v) Annual Report on the work of the Veterinary Investigation
Officer, Bombay Presidency, for 1933-34.
(v) Anbual Report on the work of the Veterinary Investigation
Officer, Central Provinces, for 1932-33 and 1933-34.
66. Progress Reports on Veterinary Research Scheme sanctioned by the
Imperial Council of Agricultural Research :—
(") Annual Report on the work of the Veterinary Investigation
Officer, Bengal, for 1932-33 and 1933-34.

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

(+is) Annual Report on the work of the Veterinary Investigation Offi
United Provinces, for 1933-34, By Tavestigation Officer,

12. Commaitlee _f?r Aimrdin.g Prizes.—The undermentioned technical
committee will. examine t.l}e entries received in connection with the award of
prizes for veterinary scientific instruments and sppliances for the year 1934 :—

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

Mr. E. 8. Farbrother, Director of Veterinary Services, Bombay Pre-
sidency.
Mr. P. T. Saunders, Director of Veterinary Services, Madras Presidency,
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The Committee will meet' at 4-30 .M. on Wednesday, the 5th 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 Committees which
will meet from the 3rd to the 8th September 1934 in connection with the Advisory
Board Meeting.

Agriculture.

Animal Husbandry.

Monday, 3rd Sep-
tember.

Tuesday, 4th Sep-
tember.

Wednesday, 5th
September.

Thursday, 6th
September.

JSriday, Tth Sep-
tember,

Saturday, 8th
September,

Rice Committee.
(2-45 .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.

(1) Soil Science Committee.
(2-45 p.M. Davico’s Ball-room).
Items 46 and 47 of the Advisory
Board.

(3¢) Sunn-Hemp Committee.
(2-45 p.M. Davico’s Ball-room).
Items 49, 50, 51 and 52 of the
Advisory Board.

(3) Rust Research Committee.
(2-45 ».M. Davico’s Ball-room).
Items 56 and 57 of the Advisory

Board.

(i) 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.

Standing Cattle Breeding Com.
mittee.
(2-45 .M. Davico’s Ball-room).
Ttems 22, 25, 26, 27 and 36 (vis) 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 . M. Davico’s Ball-room).

Items 36(i)—(vi) and 66 of the Ad-
visory Board.

(1) Committee for judging for the
award of medals.
(4-30 .M. Davico’s Ball-room),
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APPENDIX II.

NorE, pATED THE 6TH AUGUST 1934, on Sussecr No. 9, Existivg CoNDITION
or THE FisHING INDUSTRY AND 118 PosSIBILITIES 0 DEVELOPMENT IN 60
FAR AS THE SUPPLIES OF FisH MANURE ARE CONCERNED,

Attention is invited to the attached note, dated 2nd January 1934
(Enclosure 1) and the annexures mentioned therein (except the copy of
Mr. Sorley’s report on the marine fisheries of the Bombay Pr&u_iency,
referred to in Annexure IV) which were placed before the 2nd meeting of
the Fertilsers Committee of the Imperial Council of Agricultural Ie-
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 opinion that on the information before it fish meal was
valuable both as manure and as food for livestock, and recommended its
development by the provinces concerned.

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

ENCLOSURE 1L

Notg, pATED THE 28D JANUARY 1934, oN Sussecr No. 6, Existing Conpi-
TiON OF THE FisamNG INDUSTRY AND ITS PossmsirTies oF DEVELOPMENT
IN SO FAR AS SUPPLIES OF FisH MANURE ARE CONCERNED.

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
Madras, Bombay, Bengal and Burma as to the existing condition of the
fishing industry and its possibilities of development in so far as supplies
of fish manure were concerned. The Local Governments’ replies will be
found in Annexures II to V. Only one copy of Mr. Southwell’s Report,
mentioned in the Bengal Government’s letter (Annexure III) was received
and the same will be available to the members at the meeting. Relevant
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 *’

Vreferred to in the Bombay Government’s letter (Annexure IV) ig also
attached.

The subject is now for the consideration of the Committee.

ANNEXURE 1L

ExTRACT FROM THE PROCEEDINGS OF THE MEETING OF THE FERTILIZERS COM-
MITTEE APPOINTED BY THE IMPERIAL COUNCIL OF AGRICULTGRAL
REsEARCH HELD AT SrMrA oN Tuespay, THE 17TH JUNE 1930,

The following were present —
1. Diwan Bahadur Sir T. VisavarAGHAVACHARYA, Chairman.
2. Mr. R Q. ArraN.
3. Mr. B. C. Burr.
4. Dr. W. H. Harrson.



. Dr. L. K, HypER,

. Dr. P. E, LANDER.

. Mr. MLNE.

Mr. V. RaMapas PaNTULD,

. Mr. D. L. SAHASRABUDDHE.
10. Dr. J. Sen.

11. Mr. D. R. SerHI.

12. Mr. 8. B. SwvaH.

13. Rao Sahib B, P, VAGHOLEAR,
14. Rao Bahadur B. ViSwANATH.

Mr. M. S. A. Hypari, Secretary.

2. The meeting lasted from 11 a.m. till 4-30 pat. with an interval for
lunch from 1-15 p.m. to 3 P.M.
5. (e) Fish manure.

Mr. Burt 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
disappearing from the west coast where, 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 om
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 Lake
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-
man’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.

W ® a9 >, o

ANNEXURE II.
LeTTER FROM THE SECRETARY TO THE GOVERNMENT oF Burma, Looarn
. GovernMENT DEPARTMENT, No. 308-0.|30, paTep THE lsT NOvEMBER
1930. ~

In reply to your letter No. 2262]Agri., dated the 18th October 1930 -
(not printed), 1 am directed to say that fish manure in Burma is mainly
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the product known as ‘‘ prawn dust ** produced at Mergui and other Tenas-
sarim ports and exported to the Straits where it is used chiefly by Chinese
market gardeners. The total export in 1926-27 were 2,628 tons fo_re;gn
trade and 2 tons coasting. Thus the amount available is q}ute negligible
so far as the demand for fertilisers for the paddy crop 1is con_cerl}ed.
F'urther, this material is far too expensive to be used in paddy cultivation,
It was tried formerly at Hmawbi experimental farm and its use was found
unprofitable. The Ministry does not think that there is any possibility of
development in the production of ordinary fish manure as the ngaps
industry absorbs all surplus fish and there are few or no wastg product.
The above information is perhaps sufficient in so far as supplies of fish.
manure in Burma is concerned. )

ANNEXURE IIL

LETTER FROM THE ASSISTANT SECRETARY TO THE GOVERNMENT OF BENGAL,
No. 5257, patep THE 21sT NovemMser 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 not
possible to supply any information beyond that contained in the report.
(Vide Annexure below.)

ANNEXURE.

ExTrRACT FROM THE REPORT ON FIsHERY INVESTIGATIONS IN BENGAL AND
Biaar AND Orissa, BY T. SoutEwELL, DEPUTY DIRECTOR OF FiSHERIES,
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, ete., etc. Amongst the Teleosts also, numbers of
fish unsuitable for the market would also be obtained. These would
include the smaller fry gemerally, extremely bony fish such as Tricanthus
breviostis, all species of *‘ parrot fish’’ (Tetrodon spp.), ete., ete. 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 certain
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 suceessful
and lucrative, and the prineipal difficulty would be in meeting the demand.

*Manure may be manufactured from fish unsnited for the market.
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ANNEXURE IV,

Lrrrer FrRoM THE CHIBF SECRETARY To THE GOVERNMENT OF DBomMpay,
Revenur DeparRTMENT, No. 1023-D.[28, patep 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
(Transferred 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,
Lincas, I.C.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 Liocal Government). Mr. H. T. Sorley, I1.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 completed by the end of the current year. A brief statement of facts
relating to the industry is given 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 Distriet and 15 in' the
Kanara 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 sinee
the 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 at Rs. 21,19,000 and Rs. 2,47,000, respectively in 1928-29.
The 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,
Tambusa, Wam, Dori, Surmai, Bombay Duck and Goal.

2. As regards the point raised by the Council, viz., the possibilities of
deve]opment in so far as supplies of fish manure are concerned, the follow-
ing note by the Collector of Salt Revenue, Bombay, furnishes mformatlop
on the subject :— ’

¢ 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. Only decomposed small fish
or surplus fish are used as manure for vegetable 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 resources of this Presidency in the Pl’ese:x:
condition of the fish industry are, therefore, inadequate to supply the fl
peeds of agriculturists and planters The local supply is largely supple-
mented by imports of fish manure from the Madras Presidency and
Kathiawar ports. In the existing state of things manure is obtainable
from the following sources »—

(1) Small fish such as sardines and pedis which swim in shoals.
(2) Fish-heads and fish offal.
(3) Sea-weed.

*¢2 As regards (1). In favourable seasons large shoals of gardiness
and pedis appear on the coast between November and February. They are
of little commercial value as edible fish. They are cured with salt dried
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 plaeg&
Sardines, containing, as they do, a considerable proportion of natural oil,
take some time before they decompose if they have been sun-dried and
the results of using such fish as manure are said to be disappointing. 1f
sardines are first boiled and their oil extracted, the solid remains after
pressing and drying constitute s valuable fertiliser, and the erude oil. 80
extracted can be used for smearing boats, batching jute and curing
leather, etec. The oil and guano thus extracted amount to nearly 4 per
cent. and 20 per eent., 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.
There is moreover no regular system of marketing the product.

As regards (2). When large quantities of ghol and shingala (eat fish)
are brought to the curing yards, the heads of these fish and the offal are
removed and thrown away. This waste product, if eollected and preserved.
would serve as a valuable fertiliser. In the same way, mackerel, which
are caught in large quantities in drag nets, sarmai, karli, shark, ete., which
are caught in fairly large quantities and are gutted before being cured
wou!d supply a good fish manure if the offal which is thrown away or
buried on the beach is systematically collected and preserved. It would
b; possible to collect several tons of offal from the fish euring yards on
the coast.

As regards (3). In the southern part of the Presidency sea-weed is
washed ashore during the spring tides and stormy weather. It is collected
in large quantities. sun-dried on the beach and used as manure for cocoannt
trees. It mizht be worth-while investigating the eommercial possibilities
of this sea-weed as manure. ’

In 1928-29 imports and exports of fish manure into and from Bombay
were valued at Rs. 2,06,000 and Rs. 80,000, respectively, while the export
of fish manure from Karachi was valued at Rs. 2.77,000. In this Presi-
dency the possibilities of the development of fish manure industry ean
only be realized with the general development of the fishing industry. The
following are some of the essential eonditions for the development of Fish
Manaure Industry -—

(1) Fishing methods must be improved.
(2) Introduetion of fish eanning on modern lines.



68

(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 towns.
(6) Arrangements for the collection of offal, ete., from the fish
curing yards on the coast.
There 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 T0 THE GOVERNMENT oF M apras, No. 1204-
IV-30-8, patep 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 to the production
of fish manure as desired in your letter No. 2262-Agri., dated the 18th
October 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 to 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 distriets for the
decade ending 1930, While in exceptionally abundant years (1923) the
quantity of manure produced has reached the high figzure of 32 thousand
tons which represents at least 64 thousand tons of fresh fish, in a very
pocr 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
opening of new lines of railways and the rapid growth of motor communi-
cations 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
msnurial 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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Possibilities for development of the fish-manure industry.

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

(@) Increase in the supply of fish or raw material.—Canoes and crafts
with drift and small nets alone are plied by the local fishermen up to §
and rarely 7 fathoms from the coast. Full advantage is not taken of
the enormous quantities of shoal fish available even in this area during
favourable seasons on account of the primitive craft and tackle used.
There 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 beén 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 occupation.
Fishing craft and methods in India have, in consequence, remained extre-
mely 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 eraft in the country. On account of the small-sized nets and
appliances used and the total absence of mechmical 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 countries 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
efiorts to improve the indigenous eraft 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
considerable expenditure involved in marine investigations.

" Several types of vessels have been tried by the department without
success. 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 ’ Yhave been tried. All in their turn proved their
unsuitability and the one unmistakable lesson of the past was the need
for the services of an expert Master Fisherman for eonducting 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
size 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
only 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
th® 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
trawlgr (‘ 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 centu-
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
character of our seas out-side the 7 miles range. Unless similar know-
ledge regarding the deeper sea beyond is made available to the fisherman,
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.
The whole aim, therefore, of the trawler is to obtain and make available
such 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
sure foundation on which any ‘intellicent 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 ago—vide Madras Fisheries Bulletin, Vol.
I, 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
has set itself to prepare should give depths, correct to a fathom throughout,
tiie times of the tide at various points, detailed information of the
character of the bottom for purposes of fishing and anchorage, the limits
of fishing banks with information regarding the occurrence of prineipal
varieties of fish, the months in which they abound and full particulars of
their abundance and the methods for their capture. This will necessitate
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 whole coast, it has been computed, may require as many
as 21 years of survey. In view of this prolonged period and the avail-
ability of only a single trawler, the Madras Government decided to give
the scheme a trial in two selected sections of the East and West Coasts—
Point Calimere to Madras, and Calicut to Pigeon Islands—so as complete
the ‘monthly observations for a full fishing season within 1932.

For various reasons continuous research with the trawler was not
possible from the beginning. Her full equipment of different types of
nets and tackle for an examination of fish at the bottom, in midwater,
and at the surface of the sea, a laboratory cn board to study the collee-
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's
work on two selected sections of East and West Coasts respectively from
Point Calimore to Madras and Calicut to Pigeon Islands, 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-

plain of a dearth of fish in inshore waters has been brought to light in
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.

(i) A large squat-nosed lobster fishery from Point Calimere to
Cuddalore and beyond.

(iiiS-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 53 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
" Bast Coast fisheries and the manure industry. ‘

(b) Improvement in the method of manufacture of guano -
products—Fish fertiliser was made from sarfdines byf nt!l]le ancci'/enx;it l:g:d
accepted procedure of spreading the sardines on the sands of the open
beach to sun-dry them. While the amount of sardine 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
‘analysis 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
and swift success. It was found that a simple and quite inexpensive
plant could be devised to separate the oil and fertilizer effectively and
profitably. The high quality of the oil and fertilizer (° fish-guano ’ 4ds it is
now known technically) reacted favourably upon prices, and has rendered
this 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 were 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
used us fertilizer will eventually be utilised more profitably as food for
live-stock, cattle, pigs, dogs, poultry, ete. Success has already been
obtained in the Tanur Experimental Station in producing on a small seale
high class fish 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 commerecial scale and to introduce them widely
to the notice of the public. In Europe -and America the high nutritive
value of these meals is recognised and the fish-meal trade there is assum-
ing large and important proportions. The conversion of ‘ scrap’ (fish
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 fish fertilizer trade, fish meal is of great value to the argriculturist
and 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-
stances from the fish are lost in liquid form. Much also remains to be
done in improving the méchanical devices for manufacture on a commer-
cial scale, thereby 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 without detriment to the quality of the manure, the
degree of dryage of * scrap ’, ete., 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 98!'10111-
“turist, requires also the services of an expert Fisheries Bio-Chemist and
Technologist.

Recommendations.

For the successful development of the fish manure and allied ind'ustx_'ies,
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-
Chemist should be entertained for a term of years for determining the
best methods of manufacture.

Qwing 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 Research is in a position
to give will enable the Madras Government to decide on the continuance
of these experiments to a successful conclusion. The average annual ex-
penditure on the trawler is Rs. 70,000 a year.

In 1927 I proposed the establishment of a Fisheries bio-chemical labora-
tory at Tanur for research in the manufacturing methods of fish oil, guano,
and fish meal. I recommend the entertainment of a competent and experi-
enced Fisheries Bio-Chemist for at least three years for research on fish
oil and guano. The most imporfant questions he will investigate are (1)
ihe best processes for the manufacture of fish oil, guano and fish meal,
and (2) the machinery best suited for the manufacture of these commodi-
ties from Indian fish. These two items of research alone should provide
ample work for the Technologist Laboratory for the period of three years.

The estimated expenditure on this proposal for the first year will be as
follows :—
Ra.
Non-recurring expenditure—
Chemicals, apparatus and fittings .. .. 10,000
Recurring expenditure—
Pay of the Bio-Chemist and Technologist at Rs. 1,200

a month . . .. . 14,400
Pay of the Research Assistant on Rs. 70—5—120—10—

250 .. .. .. . .. 840
Pay of Research Laboratory Assistant on Rs. 65—4-—125 780
Pay of Research Clerk on Rs. 35—60 .. .. 420
Pay of the Research Peon on Rs. 12—18 .. .. 144
Contingencies for pay of watchman and miscellaneous

charges, furniture, books, ete. .. .. 1,000
Apparatus, chemicals, ete. .. el - .. 1,000
Travelling allowance .. .. .. .. 1,000

Total .. 29,584

The pay of the Technologist has been fixed at Rs, 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 competent officer who has experi-
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 of fish fish oil,
factories. produced. oil, produced. guano. produced. manure. | guano and
manure.
Tons. Rs. Tons. Ra. Tons. Rs. Ras.
1919-20 . 563 3,75,000 24,000 | 24,00,000 . 21,75,000
'1920-21 . . 646 1,500 15,00,000 .. . 1,15,000
1921.22 . 542 1,000 1,30,000 ' . 1,30,000
1922-23 . 647 12,000 12,00,000 32,000 | 24,00,000 ! . 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
1025-26 . 463 4,980 8,50,000 9,850 7,560,000 ‘ 1,000 70,000 |\ 16,70,000
1926-27 . 504 460 1,15,000 2,100 2,52,000 2,100 2,10,000 5,771,000
1627-28 . 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 24 9,000 223 21,875 1,111 71,100 1,417,975

8L
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ENCLOSURE II.

ExXTRACT FROM THE PROCEEDINGS OF THE 2nD MEETING OF THE FERTILISER'S
ComMiTTEE HELD AT NEW DrrLHEI IN FEBRUARY 1934.

[ ] . L} [ ] » L [ ] L]

4. Existing condition of the fishing industry and its possibilities of
deelopment in so far as supplies of fish manure are concerned (Subject
No. 6 of the Agenda).

Rao Bahadur Ananda Rao introduced the subject and explained that
for some time there had been an unusual dearth of sardines in the West
Coast ard that the manure industry was consequently in a declined state
at present. He then referred to the existence of certain extensive fisheries
in certain seasons, of which the fishermen were totally ignorant at present
on the East and West Coasts, some of which were not highly esteemed
food fish and were therefore likely to provide raw material as fish-meal
for food of livestock and manure for agricultural purposes. He therefore
opined that unless the whole question was investigated and constant
supply of fish over and above the food requirements was ensured, the
availability of fish manure as a fertiliser would continue to be unsteady.
Ile concluded by saying that (1) the research and investigations con-
nected with the inauguration of deep sea fishing already started by the
Madras Government should be continued in order to provide a steady
and cheap supply of fish, and (2) a Fisheries bio-chemical laboratory
should be established at Tanur Fisheries Station and the services of an
expert Rio-Chemist should be entertained for a term of years for deter-
mining the best methods of manufacture. He added that owing to finan-
cial stringency, the Madras Government discontinued, as a measure of
rotrenchment, the survey by the trawler beyond March next and that the
Counceil of Agricultural Research might enable the 3Madras Govermment
to restart the experiments by providing funds as suggested by the Director
of Fisheries in his note. Mr. Burt said that fish manure was a secondary
product and favoured pointing out to Local Governments that the deve-
lopment of fisheries would augment the fertiliser supply as well as the
suppiy of cattle food. Mr. Carpenter thought that unless fish manure
could be had at a reasonable price it would be of no use taking any
measures for its develonment. In his ovinion, fish manure was twice as
costly as any other equally effective manure. Rao Bahadur Ananda Rao
siil in regard to the high cost of fish manure that there was a
time when it was cheap but the supply had been reduced in
recent years with consequent increase in price. It could -again be
cheapened, if the supply could be increased. In regard to the latter
point he said that there were large unexplored areas trom Cape
Camorin and all along the West coast up to Karachi and also on the coast
of Burma and that if proper measures were taken the supply could be
inereased. Dr. Lander said that fish manure was a bye-product of the
fish industry and favoured its development, Colonel Olver said that he
would rather support the taking of larger quantities of fish from the
point of view of providing fish meal which is a valuable food for live-stock
than as a means of producing fertiliser which was likely to be insufficient
in <quantity and too expensive execept for local wuse. Rao Bahadur
Sahasrabuddhe said, that experiments with fish manure had proved that
it was better than sulphate of ammonia and favoured increase in the
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supply of fish manure. Dr. Singh said that while he was convinced of
the utility of fish manure in coastal tracts he doubted whether even in
developed conditions the quantity would be sufficient to meet inland
requirements. Rao Bahadur Ananda Rao said that there were large areus
in which a fish industry could be developed. Mr. Carbery was of the
opinion that there were several places in Bengal in which riverian fishery
had been developed considerably and a fairly exhaustive enquiry had been
made into the possibilities of deep sea-fishing. Rao Bahadur Viswanath
suggested that he would like the Committee to support the proposition
that fish manure was very useful and valuable. At the suggestion of
Messrs. Burt and Pantulu the Committee recorded its opinion that on the
jnformation before it, fish meal was valuable both as a manure and as
food for livestock and recommended its development by the provinces
eoncerned.
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APPENDIX III.

Norg, paTED THE 23rD JULY 1934, oN SusJecT No. 10, APPLICATION FROM
THE GOVERNMENT OF MADRAS FOR A GRANT OF Rs. 92,487 SPREAD OVER

A PERIOD OF THREE YEARS FOR A SCHEME FOR REsEArRcH ForR IMPROVING
THE FIsHING INDUSTRY AND DEVELOPING THR SUPPLY oF Fisg MaNURB

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 Government revives the measures pre-
viously adopted for the development of deep sea fishing. (Extract from the
proceedings of the meeting of the Committee, Enclosure IIL.)

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
GRANT OF Rs. 92487 SPREAD OVER A PERIOD OF THREE
YEARS FOR A SCHEME OF RESEARCH FOR IMPROVING
TIIE FISHING INDUSTRY AND DEVELOPING THE SUPPLY
OF FISH MANURE.

Attention is invited to the attached letter from the Government of
Madras, No. 3563-11|33-1, dated the 11th January 1933 (Annexure) regard-
ing a scheme of research for improving the fishing industry and develop-
ing the supply of fish manure. The scheme which is fully explained in
Mr. Slater’s letter (Annexure) involves, in so far as the Council is con-
cerned, 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.,
The 19th January 1933,

ANNEXURE.

Lxrrer FrRoOM S. H. StaTeR, Esq.. C.M.G., C.LLE,, 1.C.S., SECRETARY TO THE
GOVERNMENT OF Manras, DevELOPMENT DEPARTMENT, TO THE SEC-
RETARY TO THE IMPERIAL CoUNCIL OF AGRICULTURAL ResearcH, NEw
Derny, No. 3563-11/33-1, patep Forr St. GroreE, THE 11TH JANUARY
1933.

Fish manure—Research.
I am directed to forward a scheme of research for improving the fish-
ing industry 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 Madras has
been engaged for some time in introducing improvements in the manu-
facture of fish guano, fish meal and fish manure. Prior to the investiga-
tions made by the department, the method of producing fish fertilizer was
primitive in character and consisted in drying sardines in the sun on
the sands of the open beach. This system had two drawbacks. Large
quantities of valuable oil of no manurial value were lost and the manure
became so highly impregnated with sand that analysis frequently showed
the resultant mass to contain as much as 40 per cent. of this useless
adulterant. Experiments were, therefore, undertaken at the Tanur
station on the West Coast and had a speedy success. It was found that a
simple and inexpensive plant could be devised to separate the oil and
fertilizer effectively and profitably and the oil and the fertilizer so separated
were of such good quality and fetched such high prices that
numerous 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 used more profitably as food for livestoek, cattle pigs, dogs, poultry,
cte. 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
were 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 erude. Much remains to be
done by technological research to improve the quality of the oil and to
develop the manufacture of guano and fish meal on approved scientifie
lines. The process of boiling and expressing the oil by hand presses which
is now done at the Research station and in private factories is wasteful
inasmuch 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 produe-
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
eooking should be continued, method of separation of oil without detri-
ment to the quality or manure, the degree of dryage of scrap, ete.—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
Fisheries Chemist and Technologist.

The Tanur station as at present equipped and staffed is not competent
to deal with any of the problems enumerated above. The Director of
Fisheries proposes, therefore, that a bio-chemical laboratory shonld be
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established at Tanur and the servicés 6f 4 competent and 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 anticipated 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 with cohsider-
sble 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
sin(r:Ie left the Bureau, will be available to undertake the proposed research
at Tanur.

It will be convenient and economical to locate the laboratory at Tanur
where there is ample accommodation for the Technologist, his staff and
Lis laboratory. It is considered, that if the experiments prove as is expeected,
a suceess, the laboratory will be required as a permanent measure and it
will 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 academie
qualifications should be recruited at once om an initial salary of Rs. 200
a month. In order to enable him to acquaint himself with local eonditions
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
guidance of the expert at the Tanur station. After a preliminary 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 for a 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 Pacifie
coasts, where two different kinds of fish are used in the industry. On his
réturn 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 of 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 cost of the scheme is as shown below :—

Nom-recurring.
Rs.
Apparatus, chemiecals, ete., for the laboratory . 10,000
Furniture and fittings L .. .. 1,500
Site, buildings, plants, laboratory and office . ., .. 389,120

Total . 50,620
» i
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Recurring.
Rs,

Pay of Bio-Chemist at Rs. 1,200 a month .. .. 43,200
Pay of Research Assistant at Rs. 150 (one year) .- 1,800
Pay of laboratory assistant on Rs, 65—125 .. . 2,484
Pay of clerk on Rs. 35—60 .. .. .. 1,278
Pay of peon on Rs., 12—18 .. .. ‘e 432
Contingencies .. .. .. .. 3,000
Apparatus and chemicals - . . 3,000
Travelling allowance .. .. - . 3,000
Passage of the expert .. . .o .o 3,500

Total .. 61,694

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

Rs,
Pay at Rs. 200 (for 12 months) .. . . 2,400
Travelling allowance in India .. . .. 1,000
Charges on account of the candidate going to America for
a period of one year at 2,000 dollars .. . 8,500
Pay for the third year on return at Rs. 230 .. e 2,760
Passage to and from America (£160) . 2,133
Travelling allowance in America .. - .. 2,500.
Total .. 19,293

The scheme as explained above was placed before the Provineial
Research Committee and has been approved by it. The contribution of
Madras Government towards the cost of the scheme will be the cost of
buildings, site, ete., estimated at Rs. 39,120 and included wunder non-
recurring expenditure shown above. The continuance of the Tanur station
has at present been sanctioned only up to 31st March 1934, and even if
they decide to discontinue the work now done there after this date they
would have no objection to allow the use of the buildings, laboratory, ete.,
for the conduct of the proposed investigation. The scheme i3 of importance
not only to Madras but to all India. The Government of Madras attach
great importance to the development of fish manure industry and I am to
express the confident hope of His Excellency the Governor acting with his
Ministers that the schéme will receive the sympathetic consideration of the
Imperial Council of Agricultural Research.
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ENCLOSURE 11

EXTRACTS FROM THE PROCEEDINGS OF THE ADVISORY BOARD, SEVENTH MERT-
Ng, FEBRUARY 1933.

Application from the Government of Madras for a grant of Rs. 92,478
spread over a period of three years for a scheme of research for smproving
the fishing indusiry and developing the supply of fish manure (subject No.
14of the Agenda).—Dr. Sundar Raj, in explaining the scheme, said that
there was a certain amount of fish manure that was now produced in the
country but nothing like as much as could be produced. The DMadras
Fisheries Department had substituted a simple plant for extracting the oil
aud erushing the residue into a decent fish manure for the oil erude form
of beach drying but technological research and the application of modern
methods 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 Expert on Rs. 1,200 per
month as proposed in the scheme, a capable Honours Graduate might be
sclected 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
was the objection that we should be wasting a couple of years. If a capable
Bio-chemist could be obtained immediately he would be able to carry on
the work during the next two years, also and by having an Assistant
working under him in the first year who would be sent to the United States
in the second yeéar 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 Bio-chemist straightaway. But if on the ground of expense the
Advisory Board felt that it was desirable to postpone the scheme till a suit-
able Indian had been trained the Madras Government would not be unwill-
ing to counsider this point. They however felt that it was much better to
start 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 this industry would be directly beneficial to the fishermen and indirectly
to the agriculturists in that province. In this way Mr. Devadhar justified
the expenditure incurred in launching the scheme. Mr. Plymen was of the
opinion that the scheme was an expensive one and did not involve funda-
mental research. He was also not convinced of the need for the importa-
tion of a man from outside. In answer to Dr. Nazir Ahmad, as to the
erops for Wwhich fish manure was used and the resulting inerease in yield,
Mr. Ramamurthy said that fish manure was largely used on the West
Coast and 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 reason that Bangalore was situated inland, whereas the material
required for this research could only be had at the sea coast. Dr. Ghosh
said 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 the amount of money
that a scheme should cost and pointed out that this scheme exceeded
that amount. He, therefore, felt that the Board would meed very good
reasons for supporting the scheme. Another matter that needed cOEsulera-
tion was whether the scheme was of an all-India importance. Mr. Stewart
pointed out that it was proposed in the scheme to recruit a Gradqate in
Chemistry who would be paid Rs. 200 per mensem while in India but
when he went to America he would draw over Rs. 700. He thought that
if the man was given a scholarship of £250 a year that would reduce expendi-
ture automatically by about Re. 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
Fertilizers’ Committee for examination and report to the Adwsqry Board.
Tt was just the kind of scheme which that Committee should cons1dgr. The
Board then decided to refer the scheme to the Fertilizers] Committee for
examination and report. '

ENCLOSURE IIL

"EXTRACT FROM THE PROCEEDINGS OF THE MEETING OF THE FERTILIZERS' COMMITTEE HELD
ON THE 28TH FEBRUARY 1834.

'14. 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 impreving the fishing industry and developing
the supply of fish manure (Subject No. 15 of the Agenda).

Rao Bahadur Ananda Rao introduced the scheme and referred to the note by 8i

F. 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 eriticism : one was about the high cost of the scheme and the other
.about the acheme not being of an all-India importance. As regards the first, Raoc Bahadur
Ananda Rao stated that an expenditure of Rs. 30,000 per annum on an industry which
yielded on an average about Re. 14 lakhs per year in Madras alone was not high. With
regard to the second point, he said that the scheme was designed primarily to help Madras
but any practical results achieved would be of interest to other Maritime Provinces. Dr.
Singh was not convinced that the scheme was of an all-India importance. Besides, the
-008t of transport of the article, if it was a bulky article, to other provinces weas not a neg-
ligible factor and had to be taken into account. Rao Bahadur Viswanath explained that
it would not be a bulky manure but a concentrated article and its transport charges would
not be very heavy. Colonel Olver was of the opinion that if the Local (iovernment would
undertake to continue their deep ses fishing experiments then it was worth while sanction-
ing the present scheme. In the end, the Committee decided to recommend the scheme
on account of the high feeding and manurial value of fish meal and fish manure bug
-subject to the condition that the Madras Government revived the measures previously
adopted for the development of deep sea fishing.

ENCLOSURE IV.

Note by Sir F. A. Nicholson, dated the 27th March 1933.

It is proposed to spend Rs. 1,20,0000 in the next 3 years on (1) employ-

‘ing an American bio-chemical expert to deal with the oil and guano (and

robably fish meal) industries of the Madras coast, (2) enlisting and train-

ng an Indian Science Graduate as a bio-chemist, by special training under

the above expert and in America ; (3) on a bio-chemical laboratory at
“Tanur. : '



84

This expenditure is unnecessary 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
absent ; 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 on
a small seale.

(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
inodorous and tasteless, singularly free from acidity, and of the best saponi-
fication 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,

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

(4) If any further researches or refinement is necessary, there is-a
regular oil-chemist (Mr. A, K. Menon, F.C.8.) at Calicut, who had a full
training under Dr. Lewkowitsch in Liondon 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. 8. A. and Japanese fish guano ; it has less moisture, and is equal or
better in nitrogen and P ,0.5. See my Bulletin on the manufacture of fish
oil and guano : the only further Tanur problems are those of more powerful
presses and the disposal of the effiuent 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 factories
it is advisable to reduce the number of petty factories, and to induce the
amalgamation of factories for working Tanur methods under co-operative
prineiples.

Pish meal—The ordinary Tanur guano has been quite successfully
used, 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, ete., for mealing, are not ordinarily abundant
&t 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 publie
and is very valuable nutritionally ; the fish of this sort on the Tanur dry-
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ing flakes frequently dripped with oil and took on the brownish cholox;lu-
tion approved by the Indian market as an evidence of fatness. Fish me ci
however valuable as concentrated food, readily preserved from taint, an
easily transported and stored, will become an important item of mafxixstfino-
ture only when improved methods of capture and treatment in the ng
boats, brings about a useful surplus. Finally, the problems connected wit :
fish mealing do not at all require a bio-chemist, but only a practical man ;
the one trouble in manufacture is the excess of oil which impedes mealing,
tends to cause rancidity on storage, and is supposed to be undesirable
nutritionally, a supposition entirely doubtful as regards humen. In any
case these difficulties do mot at all require a bio-chemist. It is clear that
for animal consumption the excess oil cannot be removed by chemical
solvents ; hence only boiling (or steam heating) and pressure are left ; the
methods can readily, and best, be examined by a practical man apqustomed
to dealing with fish as food, with, if mecessary, the aid of dieteticians and
nutritionists ; e.g., in such matters as the addition of part qf the-bone and
(glutinous) skin, the mixing of the meal with cereals, ete., either in powder
or as compressed dry cakes, and so on. A well-educated man z}ccpstomed
to a 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.

CorY oF o LETTER No. 2494-11/33-2, paTED THE 13TH FEBRUARY 1934, FROM THR SEC-
RETARY TO THE GOVERNMENT OF MADRAS, DEVELOPMENT DEPARTMENT, TO THR
SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, NiEw DELHI,

The Madras Government understand that their scheme of research for improving the
fishing industry on the West Coast forwarded to the Council with Mr. Slater's letter
No. 3563-11/33-1, dated 11th January 1933, has been referred to the Fertilizers’ Committee
which will meet towards the end of this month. They. find attached to the note circu-
lated to the members of the Committee & note by Sir F. A. Nicholson, dated the 27th
March 1933, criticising the scheme. Copy of this note has not been sent to this Government
either by the Council or by Sir F. A. Nicholson ; but Sir Frederic was, on request, supplied
with a copy of the Local Government’s letter of 11th January. He offered some remarks
on the proposals made by thia Government and they were considered in consultation with
the Director of Fisheries ; in the light of information furnished by the Director of Fisheries
the Local Government did not consider it necessary to withdraw the scheme. A cop
(enclosure) of the Director of Fisheries’ letter in answer to the criticisms of Sir F. A. Nichol-
8on 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 case may be carefully considered by them.

ENCLOSURE.

Cory or A LETTER REF. No. 2804-E/32,' DATED 15TH OcToBRR 1933, FROM THE DIRECTOR
or FisHERIES, MADRAS, TO THE SECRETARY TO TER GOVERNMENT OF Mabgas,
DEVELOPMENT DEPARTMENT,

Improvement of Fish Manure sndustry—Scheme forwarded to the Imperial Council of Agri-
cultural Research—Reply to criticisme. .

Reference.~—~Government Memorandum No. 2494.1I/33-1, dated 20th August 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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sroducts with which the gcheme is directly concerned, viz., Figh-oil, fish-guano and fish-
meal. Though fish-guano is the manure, fish-oil is a necessary bye-product of great com-
mercial 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
and farm stock and is directly useful to the agriculturists. Fish-meal is a more valuable
product manufactured from the same 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
sardine 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 & 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 success. It was found that a simple and quite inexpensive plant
could be devised to separate 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 XTII (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
o work at Tanur since 1923 as examples and enclose a recent publication of the Biolo-
soad 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
a8 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
pronouncement 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 medicinal
properties of cod liver oil. This caused considerable dissatisfaction to the manufacturers
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 potency. It is not, therefore, un-
likely that the empirical methods of manufacture now followed are at fault. When scien-
tifically sorutinised some of our fish-oils like the halibut oil may prove to be equal or even
superior to cod liver oil. This will lay the foundation of a new paying industry. Please
see pages 94 to 97 of the Canadian Bulletin enclosed.

The second purpose for which the Malabar sardine oil is recommended 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 was as s packing cil in fish canning. He also men-
tions domestic use of similar oil in Japan. The best sardine oil grade A 1 produced by
processes described in the bulletin, however, are unfit through colour, emell and taste for
ordinary domestic use even in this country. Refining methods following the rapid advance
in bio-chemistry during the last decade have been so perfected in other countries that
fish-oil which is the cheapest animal oil in the world has been rendered so colourless, odour-
less and tasteless that it has come into use as an edible oil for all domestio purposes
as 8 substitute for margarin butter, salad oils, shortenings, confectioner's fats, eto. A
recent enquiry in Bombay disclosed the fact that nearly 609 of the butter and ghee sold
m that city consisted of fish oil 80 refined as 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, produced on the west ccast and that of the eame oil when refined by up-to-date
methods 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 such a use was not even conceivable a
decade ago but the Malabar industry has to face competition and must march with the
times if it is to prosper (vide pages 87 to 94 of the Canadian Bulletin enclosed).

The third use for which the Malabar sardine oil is advocated by Sir F. A. Nicholson
is for industrial purposes. All the industrial uses to which the Malabar oil is put enu-
merated in paragraph 2 on page 149 of his report, are (1) for leather dressing, (2) for
‘ browning ” rifle stocks, (3) for caulking and smearing country craft, (4) for batching
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 modern methods is now employed in various industries (vide pages 97—118 of the Cana-
dian Bulletin enclosed). The bulk of the oil now manufactured in Malabar is too crude
and of too uncertain quality for industrial uses other than those specified by Sir F. A.
Nicholson. Modern refining processes 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.

Fish-Guano.

Of the three products guano or manure is perhaps the least susceptible of improvement.
JEven so there are glaring defects in the process of manufacture adopted in Malabar. The
high fat content (paragraph 3 on page 184 of Sir F. A. Nicholson’s report) is a serious defect
both in reducing the manurial value of the guano and in the loss of valuable oil. This is
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—uvide
pages 206—209 idem. Far simpler and more effective methods of utilising this waste angd
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 superseded
by fish-meal in importance.

. Fish-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

** It has not been found possible to experiment with fish-meal in this country ”—paragraph
1 on page 196.

Since then however as a result of a series of experiments, 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 increasing to an
extent that already Tanur is unable to meet it. There are grave defects in the process of
manufacture which cannot be remedied except by careful bio-chemical research. To
mention only one of them, the high fat content of the meal precludes its sale in European
markets and its proper storage for long periods. The proposed research at Tanur is
particularly required for perfecting this highly valuable product. The ** scrap * converted
into guano or manure fetches only Ra. 80 to Ra. 100 per ton on an average. If converted
into meal it fetches annas 4 per lb. or Rs. 560 per ton. While chemical and other substi.
tutes for fish manure are available in the market and serve to keep the price of fiah manure
low, there is no possible substitute for fish-meal as animal food and hence its high value
to the manufacturer and the agriculturist. Even for the one purpose of perfecting the
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pracess of fish-meal manufactured the scheme formulated seems. worthwhile. The in.-
dustrial process of manufacture of the meal, however, includes extraction of oil and utili--
sation of any refuse as manure and any research on fish-meal is therefore bound to benefit.
the other two lines of manufacture incidentally.

The proposed research has been criticised as too expensive specially in view of the
great fluctuations in the sardine and mackerel fisheries of the Malabar coast. I give-
below 10 years statistics of the value and output of the west coast industry (figures for fish.
manure for the best year 1922-23 are not available).

Fish-guano. Fish manure.
Year. — A N — A )
Quantity. Value. Quantity. Value.
Tons. Rs.. Tons. Rs.
1922-23 . .. . 32,000  24,00,000 .
1923-24 .. . . 22,500 13,50,000 17,000 6,80,000.
1924-25 ., .. .. 4,000 4,25,000 1,000 1,00,000+
1925-26 .. . .. 9,850 7,560,000 1,000 70,000
1926-27 .. .. . 2,100 2,52,000 2,100 2,10,000
1927-28 . .. ‘e 850 95,000 10,000 10,00,000-
1928-29 . . . 1,100 1,10,000 15,000 7,50,000
1929-30 . . e 223 24,530 730 73,000
1930-31 .. C .. . 65 4,550 110 . 4,000
1031-32 - . . 71 5,325 840 50,400
72,759  54,16,405 47,780  29,37,400
Fish-guano plus fish manure .. .. <+ Quantity. 1,20,539 tons.
Value Rs. 83,53,805
Average per year .. .. .. «+. Quantity. 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 lesg than 8% lakhs and this in spite of the admittedly undeveloped

state of the fishing and guano industries- and the crudity of the products.. The average

annual cost 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 anxious-
to develop the industry and it is at their request I examined the need for research.

As regards fluctuations, this is nothing peculiar. to South Indian fisheries. Al fisheries:
throughout the world are subject to-more or leas similar variations from year to year.

I have not touched on an even more recent development in the fish manure and meal
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 barren.
of sea-weed. On about 200 miles of the East Coast from Tuticorin to Point Calimere,
however, there is an enormous growth. of sea-weed of many kinds. Judging by what. is:

L192ICAR
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washed ashore all along this coast during the south-weet monsoon it is no exaggeration
to say that the quantity of raw sea-wood available for collection will not be less than some
hundreds of thousands of tons in & season. A recent process of meal manufacture is to
grind up in certain proportions cheap raw fish and fish refuse of all kinds with sea-weeds
under controlled conditions of dryage, when it is stated to become a most nutritious food
for farm stock and a rich manure for crops. Experiments have only just begun. Here as
in all the other lines of manufacture the services of & Bio-chemist and Technologist will be
invaluable.

In the foregoing paragraphs I have briefly stated the case for the research scheme
which Government decided to forward to the Imperial Council of Agricultural Research.
Two decades ago little was known of bio-chemistry as a science and still less of ita industrial
application in the field of fishery technology. Nevertheless thanks to the praiseworthy
efforts of Sir. F. A. Nicholson 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 practice followed was no doubt “ sound in principle *” and ** excellent
in results ”’ according to the standards then prevailing. But the methods and processes,
necessarily empirical, considering the limitations under which Sir F. A. Nicholson worked,
have become for the most part obsolete as explained above in the light of modern bio-
chemical research. The enormous post-war developments in bio-chemistry and fishery
technology now render it imperative that the methods and processes determined by his
early experiments should be scrutinised, revised and replaced where neceesary by new and
more scientific methods by a qualified technologist. Failing this not only will the product
remain crude and the industry become unremunerative, but in the absence of a thorough
scientific basis it will be impossible to vouch for the efficiency of any processes 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 results.

It is stated that what is needed is not scientific research but * introduction of Tanur-
plant and methods into the numerous petty factories, co-operative action being indi-
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 some 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 is no doubt that the trade is
fully aware of the possibilities of this industry thus far developed and is only too eager
to increase the number of factories should there be prospects. The three divisional Ins-
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 processes have
been perfected at Tanur have been passed on to the industry. Further propaganda must
await research and experiment on up-to-date lines. From the above account of the stage
reached in the oil, guano and meal industry in this province and the advanced state of the
industry in other countries, it is clear that what the industry needs at present is not pro-
paganda so much as the revision and perfecting of the processes on modern lines which
will secure adequate profits to the manufacturer and benefits to the country at large and
enable local manufacturers to compete with the foreign produce in the market.

The very considerable collateral benefits expected to accrue by the establishment of a
bio-chemical laboratory and the appointment of a qualified staff in the matter of improving
and devéloping other fishery industries such as fish curing, refrigeration, preservation of
fishing oraft and tackle and the manufacture of many minor marine products in which
Tanur is engaged, have not been referred to here as they are outside the scope of the present

reference. .
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APPENDIX IV

Norg, patep THE 29tH Avcust, 1934, on Sus:ect No: 11, QUESTION oF
THE NEED FOR AN Air-INpia FERTILISERS AcCT.

Attention is invited. to the attached note dated the 3rd January
1934 (Annexure I) on the subjeect mentioned above which was ecir-
culated to the Fertilisers Committee of the Imperial Council of Agri-
cultural Research at 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 their views on this point and the views of Fertiliser 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 ITI.

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

ANNEXURE 1.

NoTtg, paTED THE 3RD JANUARY 1934, oN SusJsect No. 5, QUESTION OF THE
NEED FOR AN ArL-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)—(Eneclosure 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. Members of the Committee were accordingly requested to examine
the question in detail and to forward any definite evidence which they
might have of the need for an All-India Fertilisers Act. A copw of the
replies received will be found in Enclosure II. The question was also
examined by the Secretariat of the Council in the light of such information
as was available on the subject in (4) the proceedings of the meetings of
the Board of Agriculture and the action taken by the Government of India
thercon, (4i) the report of the Tndian Industrial Commission and (¢7)the
9vi(Iiegge 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 mo. stronger now than when the
L192ICAR ‘
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Royal Commission on Agriculture in India reported. It may be observe.d
that in paragraph 94 of their report the Commission stated as follows in
regard to the desirability of undertaking legislation against adulteration
of fertilisers. ** .... We have received no evidence of its existence apart
from certain complaints from Bengal regarding oil cakes. We recognise
that the absence of complaints except in this one instance is no evidence
that adulteration does not exist. That a certain amount of adulteration
does exist in the case of fertilisers supplied through local bazaars to small
eultivators is in fact probable. All that can be said is that the practice
does not at present exist on any considerable scale '*. It may also be noted
that a premature action in the direction of the legislation suggested by the
Committee is fraught with some danger, viz., the sale of manures is insuffi-
ciently organised at present and there are not enough retailers and if in
the circamstances the liabilities of a shopkeeper who sells manures are
increased by the passing of an Act, this may have the effect of discourag-
ing him from stocking and retailing such manures as oil cakes, ground
bone, ete., at village centres. On the whole, the poistion appears to be
that there is no evidence of public opinion in favour of or any serious
need for an All-India Fertilisers Act. It is therefore thought that what
is required at the present stage is to teach tlhose ryots who buy artificial.
mauures, t demand a certificate of composition of the manure.

4. The subject is for the consideration of the Fertilisers Committee.

ENCLOSURE 1.

Ezxtracts from the Proceedings of the Mceting of the Fertilisers Commitiee
held on the 17th June 1930.

5. Mr. Ramadas Pantulu sail that he would like the Committee
definitely to recommend the passing of a Fertilisers Act in India ; Messrs.
Viswanath, Allan, Milne, Sethi, Sahasrabuddhe and indeed all members
of the Committee who had had experience of the matter had complained
abcut the adulteration of artificial manures. It was now no longer the
case as was stated by the Royal Commission on Agriculture when they
advised against the passing of such an Act that the opportunities for
adulteration in India were rare and that there were no complaints in this
matter. Dr. Harrison said that if India had a Fertilisers Act there would
be no danger from mixtures as firms would have under the Act to give a
guaranteed analysis to purchasers. Mr. Burt referred to the Agricultural
Journal published by the English Ministry of Agriculture which pave the
unit values of various manures. This provided a safeguard to purchasers
who could from the tables given in the Journal find out exactly what they
were paying for. Something similar might be adopted in India.

The Committee, while provisionally of the opinion that an All-India
Fertilisers Act was necessary, recommended that, between now aud its
next meeting when the question would he further considered, provinces
should examine the necessity for an All-India Aect.

[ . ) . L] [} L4
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ENCLOSURE 1II.

Lerrer FrRoM Mg. G. R. Hmson, B.Sc., OrFg. DIRECTOR OF AGRICULTURE,
Mabras, R. 0. C. No. D.-1935}30, paTep THE 9TH DECEMBER 1930.

With reference to your letter No. 2439-Agri., dated the 18th November,
1 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 manure firms and sold again by the purchasers to cultivators 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 80 per cent.
would pass through a 100 mesh sieve.

3. One or two cases have come to our wmotice 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 passing of an Aect 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 hereby enacted as follows :— .

(1) 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—(1) It shall be the
duty of every person who sells for use as fertilisers of the soil any article
included in the first column of the First Schedule to this Aect, 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, con-
taining the following particulars :—

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

(b) such particulars (if anv) of the nature. substance, or quality
of the article as are in relation to the article mentioned in
-the second eolumn of such schedule : ‘
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" Provided that the obligation so imposed shall not apply—

(§) to sales of two or more articles which are mixed at the request
of the purchaser before delivery to him ;

(43) 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 invalidate a contract for sale.

2. Warranties-—(1) A statutory statement given by the seller of any
guch article as aforesaid shall, notwitbstanding any 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 use as a fertiliser of the soil is in a
statutory statement or other documents described by a name specified in
the first column of the Second Schedule to this Act, the sale of the article
under that name shall have effect as a written warranty that the article
accords with the definition thereof contained in the second column of that
gehedule.

(3) Any statement as to the améunt 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) deseriptive of the
article shall have effect as a warranty by the seller that the facts stated
are correct.

(4) No action on any such warranty as is mentioned in this section
shall lie for any mis-statement therein as to the particulars of the nature,
substance or quality of the article or as to the ampunt of any ingredient
where the mis-statement does not exceed the limits of variation (if any)
_prescribed under this Aect in relation to such particulars or amounts but
where the nis-statement exceeds such limits, the rights of the purchaser
under the warranty shall not be affected by such limits.

3. Right of purchaser to have article sampled and analysed.—(1) The
purchaser of any article included in the first column of the First Schedule
to this Aect, or of any fertiliser not included therein in respect of which
8 warranty, express or implied, has heen given by the seller, shall, on
payment of such fee (if any) as may be fixed under this Act, be entitled
to havp a sample of the article taken by an official sampler in the

" prescribed manner and analysed by the Agricultural Analyst, and to
receive from the Analyst a certificate of the result of his analysis :

" . Provided t_hat a purchaser of an article who requires a sample to be
taken under this section shall, if so requested, furnish to the official sampler

wh9 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 the
request of a purchaser shall be taken in the prescribed manner, and shall

v *
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not be taken after the expiration of fourteen days from the deiivery to the
purchaser of the article sampled, or the receipt by the purchaser of the
statutory statement or warranty, whichever date may be the later.

Criminal Liabilities.

4. Marking of articles prepared for consignment—(1) 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 forsale, 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 stating 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 preseribed a register of
marks specifying the particulars which the several marks entered 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 indieating 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 any 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 seetion to be marked is not so
marked, or if from the analysis of a sample of the parcel taken by an
inspector in the prescribed manner on the premises on which the parcel
is exposed for sale or on any premises on which the parcel after having
been so marked may happen to be before being delivered to a purchaser
or carrying agent, il appears that the particulars marked or indicated by
a mark are false to the prejudice of the purchaser, or do not include any
particulars which are required by this Aet to be contained in the statutory
statement, the person selling or having in his possession or disposition for
the purpose of sale or consigning the parcel or exposing it for sale shall be
guilty of an offence against this Act.

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

(2) The seller of an article included in the first column of the First
Schedule to this Act and so delievered or consigned shall as soon as practig-
able enter in a register kept by him in such form (if any) as may be
preseribed 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 or consigned ;
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(b) any shipping or other mark on the article ;

(c) 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

(¢) 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 preseribed 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 Aet to be contained in a
statutory statement, the owner or seller shall be guilty of an offence
against this Act.

7. Penalties for failure to give and mis-statements in statutory state-
ments.—(1) 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 case of a second or
subsequent offence, to a fine not exceeding Rs. 100,

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

(a) from the particulars marked or indicated by a mark placed on
a parcel of the article in accordance with this Aet ; or

(b) 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 wl}ieh has not 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 shall be guilty of an offence against this Act unless he proves that h=
took all responsible steps to avoid committing the offence and that le
acted without intent to defraud.
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(8) If a persqn fails to add to a statutory statement any mark which
by virtue of this Aect 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.—(1) It shall be
the duty of any person by whom a register under this Act is kept, or to
whom < 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 any 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 having in his possession or under his control any
register kept under this Act or any statutory statement made under this
Act shall on demand by an inspector produce it for his inspection and if
he fails to do so shall be liable on summary conviction to a fine not exceed-
ing Rs. 200.

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

9. Relief from Uability 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 and such description is a trade deseription
within the meaning of the Indian Merchandise Marks Aet IV of 1889 no
proceeding shall be taken under that Aet on the ground that the deserip-
tion so applied is a false deseription, ' '

ApMINISTRATIVE PROVISIONS.

Sampling and Analysts.

10. Enforcement of the Act—(1) The Governor acting with the
Ministers shall appoint an official agricultural analyst (in this Act referred
to as the agricultural analyst) and such inspectors and official samplers
as may be necessary and fix their jurisdiction.

Provided that every such inspector shall be a whole-time officer.

(2) A deputy agricultural analyst may also be appointed, who shall
in the case of the illness, incapacity, or absenee of the agricultural analyst,
or pending the appointment of the agricultural analyst, have all the
powers and duties of the agricultural analyst ; and where the deputy acts,
this Act shall apply as if he were the agrieultural 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.
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11. Power of entry and sumpling—(1) An inspector appointed
* under this Aet may at all reasonable times enter any premises in yrlnch

he has reasonable cause to believe that there is any article included in the
first column of the First Schedule to this Act which has been prepared for
sale or consignment, which is stored for use and not for sale or manu-
facture, and may take samples in the prescribed manner of any article on

such premises which he has reasonable cause to believe to be such an
article as aforesaid.

(2) An Tnspector appointed under this Act may for the purposes of
this Act take a sample otherwise than in the prescribed manner of any
article which has been sold for use as a fertiliser of the soil or which he
has reasonable cause to believe to be intended for sale as such ; but the
name of the seller or purchaser or owner of the article of which a sample
is so taken shall not be communicatel to any person.

(3) Where a sample of a parcel packed ready for retail sale which
is of fourteen pounds weight or less and is exposed fer sale by retail is
taken under this section, the retailer may require the inspector to pur-

chase the parcel on behalf of the local authority or of the Government, as
the case may be.

(4) In the exervise at any railway station or upon any railway
premises of the powers confersed upen him by this Aet an Inspector shall
eonform to such reasonable requirements of the railway company owning
or using such station or premises as are necessary to prevent the working
of the traffic thereat being obstructed or interfered with.

12. Provisions as to analysis of samples—(1) Where a zample has
been taken by an inspector or official sampler in the preseribed manner he
shall divide it into three parts and cause each part to be marked. sealed
and fastened up and he shall send two of the parts to the agricultural
analyst together with a signed statement that the sample was taken in the

prescribed manner, and the third part he shall deliver or send to the
ovwner or seller as may be prescribed.

(2) Where a sample submitted to the agricultural analyst has been
s0 divided into parts, the agricultural analyst shall analyse one of the parts

of the sample sent to him and shall retain the other for such period as
may be prescribed.

(3) If the person by or on whoee bebalf the sample of an article is
taken and analysed, or the owner or seller of the article, objects to the
certificate of the agricultural analyst. the person objecting thereto shall
on payment of such fee as may be fixed by the Local Government be entitled
to have submitted to the Chemical Examiner to the Government of Madras
the part of the sample retained by the agricultural analyst and to have

that part analysed by him and to receive from him a certificate of the
resuit of his analysis

(4) Where a sample or part of a sample is under this section sent for
analysis to the agricultural analyst or the Chemical Examiner to the
Government of Madras there shall also be sent to him any statutory state-
ment or warranty relating to the article sampled or a copy thereof or &

eopy of the particnlars marked on or indicated by a mark applied to the
article.
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(5) A certificate of analysis shall be signed by the agricultural analyst
or the Chemical Examiner to the Government of Madras as 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 Madras.

(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
submitted 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 Aect does not
correctly represent the article ; or

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

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

14. Obstruction of Inmspectors—If the owner or person entrusted for
the time being with the charge and custody of any article refuses to allow
an Inspector to take a sample of the article on any premises on which he
is authorised under this Act to take a sample, or if any person otherwise
wilfully delays or obstructs any inspector in the execution of his duties
under this Act, he shall be liable on summary conviction to a fine notf
exceeding Rs. 200 :

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

15. Prohibition against disclosures—If any Inspector discloses any
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 analysis—The Director of Agriculture,
Madras, shall as soon as practicable after the first day of January in each
vear. make a return to the Government of the results of the analvsis of
the samples forwarded to the agricultural analyst during the preceding
twelve months in such form as may be prescribed, and the agricultural
analyst shall furnish to the Director of Agriculture, Madras, such informa-
tion as may be necessary for the purpose.
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Legal Proceedings.

17. Penalties for offence—Any person guilty of an offence against
this Act for which no special penalty is provided by this Act shall on
summary conviction be liable in the case of a first offence to a fine not
exceeding Rs. 200 and in the case of a second or subsequent offence to a
fine not exceeding Rs. 500.

18. Restrictions on taking proceedings—(1) Proceedings for any
offence against this Act to which the last foregoing section applies shall
pot be commenced without the consent of the Government and where the
proceedings are in respect of causing or permitting any name, mark or
particulars {cxcept particulars which are not required to be contained in
a statutory statement) to be false, or in respect of failure to include in the
particulars marked or indicated by a mark or entered in a register or
written on a label, any particulars which are required by this Act to be
contained in the statutory statement, the consent of the Governuient shall
not be given until the part of the sample retained by the agricultural
analyst has been analysed and a certificate of analysis given by the
Chemical Examiner to the Government of Madras.

(2) Where 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 reason to suspect the correctness
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
information in his power with respect to the 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 permitting any name, mark
or particulars 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 preseribed manner.

(4) In any such prosecutions as aforesaid the summons shall state the
particulars of the offence alleged 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 eopy of
any certificate of the agriculture analyst obtained on behalf of the
prosecutor.

19. General provisions as to legal proceedings—(1) Proceedings for
.an offence under this Act may, if the prosecutor so desires, be taken in
'the place where the person charged resides or carries on business.

(2) In any proceedings for an offence under this Act it shall be no
defence to allege 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. Evidence of certificate of amalysis—(1) Where a sample, which
has been taken in the prescribed manner by an inspeetor 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 évidence of the facts therein
stated, unless the defendant or person charged requires that the person 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 produection of a certificate by the
Chemical Examiner to the Government of Madras shall be sufficient evidence
of 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—(1) The Government may make rules for preseribing any-
thing which under this Act is required or authorised to be presecribed, and
generally for carrying this Act into operation ;-and in particular such
regulations may provide—

(a) for varying any of the schedules to this Act ;

(b) for prescribing the manner in which articles required to be
marked under this Act are to be marked aud the nature of
such marks ;

(¢) 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 preseribed manner ;

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

(f) as to the gualifications 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 so made, this Act shall have
effect as if the schedule as so varied were substituted for the schedule
contained in this Aect.

(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,
Jjointly appoint an advisory committee.

22, Exemption for certain sales—This Aect shall not apply to the sale
of an article nsed as a fertiliser of the soil where the sale is in exercise
of a statutory power to enforce a right or to satisfy a claim or lien, or
where the sale is made by an official receiver or assignee or any other
officer appointed by a court of competent jurisdiction to satisfy a writ of
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execution, or warrant or deeree of any court, or a distress for rent or
warrant of distress.

23. Meaning of certain expressions.—Where for the purposes of this °
Act the expressions ‘‘ percentage of soluble phosphates ’’ and ** percentage
of insoluble pbosphates ’’, are used in statements of equivalents, they shall
be taken to mean respeetively the percentagé of tribasic phosphate of lines
which has been and that which has not been rendered soluble in water,

24. Interpretation—(1) In this Act, unless the context otherwise
requires :—

The expression ‘‘ purchaser ' includes any person other than a
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 1he 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 a
separate article.

(4) Where the method of analysis for determining the amount of any
substance contained in an article is preseribed under this Act, any state-
ment in any statutory statement or cocument which by virtue of this Aet
takes effect as a warranty and any mark on an article or entry in a register
under this Aect 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 aeccordance with the method so preseribed.

(5) Particulars as to the nature, substance, or quality of an article
marked or indicated by a mark or entered in a register shall not for the
purposes of this Act be deemed to be false to the prejudice of the purchaser
if the mis-statement as respeects any ingredient does not exceed the limits
of variation (if any) preseribed under this Aet in relation thereto.

SCHEDULES. -

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

PART 1.
Fertilisers.
Article, Particulars to be contained in
Statutory Statement.
Basie slag .- e .. Amount of phosphorie acid—total and

that soluable in 2 per cent. citrie
acid. Percentage of the article
that will pass through a sieve baving
9mnil hundred meshes to the linear
inch.
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Article.

Basic superphosphate . .

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

Caleium 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 produet obtained
" by drying and grinding or otherwise
treating fish or fish waste, used for
fertilising purposes.

Guamo, including Peruvian and other
raw guanos.
Hboofs .. . .

Hoofs and horns
Horns N .

Meat and bone residues, or any product
not specifically mentioned elsewhere in
this Part of this Schedule obtained by
drying and grinding or otherwise
treating bone, flesh, flesh fibre (includ-
ing whale meat) and other slaughter-
house residues, used for fertilising
purposes.

Nitrate of lime .. o ..
Nitrate of soda ..

Oi! seed fertilisers, including castor
meal, mowrah meal, rape meal, ground-
nut meal, pungam meal, coconut meal

or any residue which is obtained by-
the removal of oil from seeds sold in’

the form of a meal.
Potassium salts used as fertilisers

Raw phosphate or phosphéte rock,
ground or unground.

Particulars to be contained in
Statutory Statement.

Amount of phosphoric acid—total and
soluable in 2 per cent. citrie 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. i

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

Amount of nitrogen, solube phos-
phorie acid and insoluble phosphoric
acid respectively.

Amounts of nitrogen and phosphorie
acid respectively.

Amounts of nitrogen, phosphorie acid
and potash respectively.

Amount of nitrogen.
Amount of nitrogen.
Amount of nitrogen.

Amounts of nitrogen and phosphorie
acid respectively.

Amount of nitrogen.
Amount of nitrogen.

Amount of nitrogen.

Amount of potash.

Amount of phosphoriec aied. Amount
that will pass through a preseribed
sieve.
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Sulphate of ammonia .

Sulphate of ammonia (neutral)
Superphosphate .
Caleium hydrate ; slaked lime

Chalk, ground .. .
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Dried blood for fertilising purposes ..

Limestone, ground

Precipitated bone .
Quick lime, ground or otherwise

Particulars to be contained in
Statutory Statement.

Amount of nitrogen and amount of
free acid.

Amount of nitrogen.

Amount of soluble phosphorie aeid.

Amounnt of caleinm hydrate and
equivalent of ealeium oxide.
Amount of ealeium earbonate and

equivalent of calcium oxide.
Amount of nitrogen.

Amount of caleium carbonate and
equivalent of  ecalcium  oxide,
Amount that will pass through a
prescribed sieve

Amount of phosphorie acid.

Amount of ealeium oxide.

The provisions of this Schedule shall apply to any article deseribed
thercin under wlatever name it may be sold or offered for sale, and not-
withstanding that it contains a substance not mentioned in this Part of

this Schedule.

Amounts are to be stated as percentages of the weight of the article.
Nitrogen is to be stated in terms of nitrogen.
Phosphorie acid is to be stated in terms of phosphoric anhydride

P, O,).

Calcium carbonate is to be stated in terms of calcium cagbonate

(Ca CO4 ).

Calcium hydrate is to be stated in terms of calcium hydrate

[Ca (HQ, )]).

Calcium oxide is to be stated in terms of calcium oxide (CaO).
Potash is to be stated in terms of Potassium oxide (K, O).
Free acid is to be stated in terms cf Sulphuric acid (1I, SO, ).

SECOND SCHEDULE.

DEFINITION IMPLIED ON THE SALE OF ARTICLES UNDER CERTAIN X’un:s.
PART II.

Fertilisers.

Name under which Article sold.
Rasie slag .

Implied Definition,

A by-produet, eontaining phosphorus,
obtained in the manufactare of steel
and to which no addition has been
made at the time of leaving or after
it has left the furnace.



Name under which Article sold.

Basie superphosphate ..

Bone meal

Calcium cyanamide
Calcium hydrate ; slaked lime

Castor meal .. ..
Chalk, ground
Coconut meal .. ..

Compound fertilisers

Dissolved or vitriolised bone

Dried blood manure .e

¥ish guane ; ﬁsh' manure ..

Groundnut meal .. .e
Hoofs ve .
Hoofs and horns .
Horns

Limestone, ground ..
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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
erushed.

Commercial ecalcium eyanamide.
Commerical hydrate of lime.

The residue obtained by the removal
of oil from commercially pure castor
seed, and which has been ground.

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

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

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-
stanee.

Commercially pure bone which has
been treated with sulphuric acid.

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

A product obtined by driyinz and
grinding or otherwise treating fish
or fish wastey to which no other
matter has been added.

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

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

A mixture of hoof and horn, crushed
or ground, to which no other matter
has been added.

The product obtained by erushing or
- grinding horn, to which no other
matter has been added.

The product obtained by grinding
sedimentary rock econmsisting lorgely
of carbonate of lime, to which no
other matter has been added.
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Name under which Article sold.

Meat and bone manure ; meat meal ;
carcase meal,

Mowrah meal .. .o .
Muriate of potash . ..

Nitrate of lime .. . .
Nitrate of soda .. . .
Precipitated bone .. .

Pungt'un meal .. - e .

Quicklime, ground or otherwise
Rape meal

Raw guano e .. .

Raw phosphate or phosphate rock,
ground or otherwise.

Steamed bone flour ; steamed bone meal.

Sulphate of ammonia .. ..

Sulphate of ammonia (neutral)

Sulphate of potash .. ..

Superphosphate

" ‘Sodium nitrate

Implied Definition.

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

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

Potassinm chloride for fertilising

purposes.

Calcium nitrate for fertilising pur-
poses,

for fertilising pur-

poses.

An insoluble calcium phosphate pre-
pered by treating commereially pure
bone with acid, and precipitation of
phosphate from the solution.

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

Commercial caleium oxide.

The residue which is obtained by the
removal of oil from ecommercially
pure rape seed, and which has been
ground.

The excrement and remains of birds,
containing bhoth nitrogen and phos-
phorus, prepared for use by screen-
ing where necessary, but to which
no addition has been made.

The substance obtained from mineral
caleium phosphate deposits, to
which no other matter has been
added.

.Commerci'ally pure tone from which

nitrogen has been removed by steam.

Ammonijum sulphate for fertilising
purposes,

Ammonium sulphate for fertilising
purposes, containing not more than
0.025 per cent. of free acid in terms
of sulphurie acid.

Potassium  sulphate for
purposes.

A mineral substance containing soluble
phosphate of lime.

fertilising
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Lerrer rrox Dr. J. Sen, M.A,, Pr.D., PrANT BroLocrcaL CrEMIsT, Pusa
(Biaar), No. 5|II-P.B.C. or 1930, patep 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 of
Agriculture in Madras and a firm of manure manufactures in connection
with which a sample of manure was sent to our laboratory in 1925.

Lerrer FrRoM MR. D. MNE, B.Sc, (Acrt), C.LLE, I.A.S., DRECTOR OF
AGrICULTURE, PUNJAB, No. 350, pATED THE 7TEH 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 extent yet in the Punjab and these are generally in the Lands of
agents of reliable firms. By far the greatest portion of these manures
consist of Nitrate of Soda and Sulphate of Ammonia,.

No camplaints of adulteration have come to me, but as few zamindars
have probably had their artificial manures analysed it is possible to have
& good deal of adulteration going on without detection.

A representative of an important firm of artificial manures hag stated
that in Madras a firm is preparing manures by mixing cane trash and
other vegetable matter with sulphate of ammonia and if this is so, a
Pertilizers 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
seems 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.

Lerter FrRoM M. CarsEry, Esq., D.S.0.,, M.C.,, M.A,, B.Sc., AGRICULTURAL
CHEMISTS, TO THE GOVERNMENT OF BENGAL, No. 3200-C.|6, DATED THE
5te Janvary 1931.

‘With reference to attached letter No. 2439-Agri., dated 18th November
1930, from the Seoretary, Imperial Council of Agricultural Research, 1
have the honour to state that on the whole we as a depariment are in
favour of 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 found to contain as high
as 26 per cent, 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 mot the considered decision of Govern-
ment.

192ICAR
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LerTER FROM Dk, S. B. SivaR, M.Sc., Pr.D. (Caxrtas.), AssisTANT DEpuTY
DIRECTOR OF AGRICULTURE, MEERUT, No. 1731, patep THE 177H MaRcH
1931

With reference to your letter No. 2439-Agri., dated 18th November
1930, I bave the honour to inform you that I have not come across any cases
of adulteration of artificial fertilizers. The consumers generally purchase
it direct from the agents of different big and reliable firms under guarantee
and there is very little chance of adulteration. 1 shall make further
enquiries during my tour in the United Provinces commencing from 1st
April 1931 in connection with the Manurial enquiry and if any case 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 legislation at
present.

Lerter FRoM MR. P. H. CArpENTER, CHIEF ScCIENTIFIC * OFFICER, INDIAN
TeA AsSOCIATION, AssaM, No. 1191{31-C.8.0., pATED THE 29TH APRIL
1931.

Reference your letter No. 815-Agri., dated the 20th instant.

If the Fertilisers Act is meant for the purpose of restricting the
importation of cheap manures into this country then I am definitely
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 sufficiently cheaply
obtainable are generally the imported ones. Indigenous fertilisers are
too expensive to be eccnomically employed. This is a general statement
and might require modification in regard to specific manner from time to
time but it is true as a general statement.

The tea crop is perhaps in a somewhat different 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
Matnures suppliers. This serves as a basis of arbitration in case of dis-
pute.

There are many difficulties in regard to the matter such as for instance
when and how to draw the samples of manure. Manure that has been
despatched from the sellers works and that has to undergo long transport
can obviously not be sampled at its destination for the purpose of holding
the supplier responsible for any deficiency. TUntil considerable details have
been put f9rward and thoronghly examined in regard to the practicability
of a .l«‘ertlhsetzs.Aot in dealing with manures supplied to ryots I do not
feel in a position to support the introduction of such an Act. It is
certainly desirable that when any one buys some fertiliser that it shonld
be up fe a eertain standard and that the price should be based on such
a standard. It is however difficull to know how the rvot will have the
opportunity of getting samnleq sralysed and whether he would be in a
position to pay for such analyses.
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Note on the Promulgaﬁon of an All-India Fertilssers Act.
By .
Rao Babhadur B. Viswa Narg,
Government Agricultural Chemsst,

Agricultural Rescarch Institute, Coimbatore.

The Agricultural Departments in lnuia are educating the ryot on the
necessity for and use of fertiliscrs. Consequently the use of manures and
fertilisers is steadily expanding. With the demand for manures and
fertilisers, their varieties, the number of dealers both big and small, are
also on the increase. In the absence of any legislation to control the sale
of rlnanures and fertilisers, the ryot is often victimised by unserupulous
dealers.

I know instances 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 etamine 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 gs genuine bone-meal.

On another occasion censignments of fish guano were found to be not
of real fish guano but a mixture made up of other substances and eclosely
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 the 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 up to the guarantee in regard to other constituents.

Yet another instance in which the cultivator is vietimised is the
advertising of manures under fancy names with undeserving claims. A
manure by name Electric manure was widely advertised sometime ago.
The sellers made such extraordinary claims that would tempt even the most
cautious buyer. I caught held of a sample and on examination found it a
fraud. The stuff contained finely powdered organie debris mixed probably
with brewery waste and was innocent of plant food-constituents.

The dealers were mostly petty upstarts in fertiliser business, but the
substances they dealt in were all manufactured in England, Australia,
Germany and other countries outside India.

Again, manures and fertilisers are offered under such names as Radio-
phos, Hoofafas, Lennophos, and Niciphos while there are many specifie
mixtures for crops, such as Paddy mixture Sugarcane mixture, Tobaeco
mixture. These are, in my oninion, misleading and puzzling even to one
acquainted 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 many bqyerl
would have burnt their fingers in the transaction and view with suspicion
even manures and fertilisers of good quality.

It appears to me that there is a case for legislation to 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 in regard to the scope and extent of the Bill in
India. '

In India, imported manures are practically synonymous with artificial
fertilisers. The case of indigenous manures like oil cakes, fish manure and
bone meal require careful consideration. :

It must be decided whether the Aet should apply—

(1) to all manures or limited to artificial manures, o ‘

(2) to all dealers in manures or in 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, ete., care should be taken
to see that people like oil mongers and fishermen are excluded. This may
be done by registering or licensing manufacturers of or dealers in fértilisers
and to restrict the application of the Act only to such dealers or manufac-
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.

Lerrer rroM Dr. P. E. Lanper, M.A, D.Sc.,, I.A.S., AGRICULTURAL
CHEMIST TO GOVERNMENT, PUNJAB, LivarLrur, No. 552136-147, paTED
THE 4TH MAY 1931.

I have the honour to acknowledge your No. 845-Agri., dated 20th April
1931, and 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 Aet which lays down definite standards of
analysis. )

I am not in a position to offer detailed remarks on other manures.

Indian Chemical Industries 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 has any guarantee
of quality, and in my opinion all manares sold in India should be required
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to conform to certain specifications as laid down by an All-India
Fertilizers Act.

Lerrer FroM Rao Samm B. P. VagHOLEAR, L.Ag.,, DEPUTY DIRECTOR OF
AcricuLTUurg, S. C. D., Poona, anD Rao Bamapur D. L. SaHASRA-
BUDDHE, M.Sc., M.Ag,, AGRICULTURAL CeEMIST TO GOVERNMENT OF
BowuBay, COLLEGE OF AGRIC‘ULTURA‘E, Poona, No. 175|54 or 1931, pATED
tHE 4t 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 Aect ’’.

LerTir FROM MR. A. McKEerrar, M.A., B.So.,, I.A.S., DireCTOR OF AGRICUL-
TURE, BurMa, No. 3001|1-A -10, Pr. I11, paTED THE 5rH 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. T have no doubt in my own mind that a Fertlhsers 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 motified as inspectors.
The Agricultural Chemists should be notified as examiners. I think that
the Act should be comparatively easy to enforece even with the existing
staff of the Agricultural Department or with slight additions to the
chemical side of the staff.

ANNEXURE II.

Proceedings of the second meeting of the Fertilizers Committee of the
Imperial Council of Agricultural Research, held at New Delhi, on
Wednesday, the 28th February 1934.

L] » » * * i - L}

3. Question of the need for an All-India Fertilisers Act (Subject
No. 5 of the Agenda.).

Mr. Burt introduced the subject. In doing so he explained that the
Fertilisers Committee had considered the’ questlon at its first meeting held
in June 1930 and was provisionally of the 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 evidence which they might have of the need for an
All-India Fertilisers 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
Royal Commission on Agriculture in India reported. Ile 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 as to necessitate an
AllIndia Act. At the same time he pointed out that premature legisla-
tion was fraught with some danger as the sale of manures was insufficient-
ly orgznised at present and there were not enough retailers. In these
circumstances if the liabilities of a shopkeeper who sold manures, were
increased by the passing of a Fertiliser Act, this might have the effect of
discouraging him from stocking and retailing such manures as cil cakes,
ground bones, ete., at village centres. On the whole, therefore, the
position appeared to be that there was no strong public opinion in favour
of, or any urgent need for an All-India Fertilisers Aet. What seemed to
be required at the present stage was to teach those ryots who bought
artificial manures to demand a certificate of composition of the manure.
The ‘Chairman enquired as to what had happened to the Madras Fertilisers
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 consider the proposed legislation desir-
able because the sale 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 suggested 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 adulteration of fertilisers. In
his opinion, it would meet the needs of the case if a simple measure were
enacted making it compulsory to give the analysis of a particular manure
on the outside of the container. Rao Bahadur Ananda Rao said that
though there were not many cases of adulteration it would be useful to
require the analysis to be put cn the container. Rao Bahadur Sahasra-
buddhe thought that since 1930 when the Committee- first made its 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 containers. Mr. Carpenter was of the view that there
were advantages in having an Act but he anticipated very great difficulties
in administering it from the point of view of cultivators. TFor 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 bc 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 certificate
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of the results of his analysis. The Chairman thought that Agricultural
Departments might take up this work but then it would increase theilr
work very considerably. On the whole, however, Mr. Carpenter was of
the opinion that the suggestion regarding 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 poinied cut
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 nt
great difficulty in regard to having the samples analysed and said that
the United Planters’ Association of South India would be able to make
valuable suggestions. He favoured a 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 the labelline of organic manures. The Chairman said 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 matier should be put before the next meeting of the
Advisory Board with the members of the Committee expressed at the
meeting. Meanwhile 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 tle opinions of fertilisers manufacturers, should, as far as possible,

Lie obtained and laid before the Board.

ANNEXURE III

CoPY OF LETTER FROM DIRECTOR OF AGRICULTURE, BIHAR AND ORissa,
No. 387-A.T. |I-78-33|24-34, patep RawncHI, TrE 6rH JUuLy 1934,

With reference to your letter No. F. 1]|34-Agri,, dated the 30th June,
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 labelling 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, AGRICUL~
TurAl Corixar, Pooxa, No. 1. 75-524 or 1934, patep Poona, Trit JuLy
1934.

With reference to your memorandum No. F. 1|34-Agri., dated 30th

June 1934, I have the honour to say as follows :— :
There is at present no necessity of an all-Bhdia Fertilisers® Aect but if

any Aect is passed at all it should be to compel dealers in fertilisers and



113

fertiliser mixtures to give clearly on the container the composition of the
fertiliser and also mention the ingredients of the mixtures. I have con-
gidered the whole question very carefully and have consulted others and as
a result have expressed the opinion given above. :

Cory or MEMORANDUM FROM DIrECTOR OF AcricULTURB, C. P., No. 2807,
pATED THE 11t JuLy 1934.

I enclose herewith a copy of the opinion recorded by the Agricultural
Chkemist to Government, Central Provinees, Nagpur. 1 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 easy
to supply all their consignments with the necessary information.

Cory or U.-O. rroM THE AgricuLrurAL CeEMist, C. P., Nagrur, To THE
Dmecror oF AgricoLTurg, C. P., Nagpur, No. 16, vaTep THE 6TH
JuLy 1934, )

In the Central Provinces the sale of fertilisers and concentrated
organic manures cannot be said to be in any way what one should desire.
Generally speaking, fertilisers and manures are sold by accredited agents
of firms of established reputation. Ocecasionally 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 sample of
fertiliser mixture for cotton advertised by Deshmukh and Co. of Warud,
Distriet 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 traces of the fertilising constituents viz., Nitrogen, phos-
phorie acid or potash in any form whatsoever,

1t 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 form of legislation which would
make it eompulsory for dealers to show the composition of the various
fertilisers and manures they deal in, and which would provide for the imposi-
tion of small fines on those who fail to comply with the law. With regard
to the question of introducing such legislative measure in our Provinee. I
would suggest that opinions of the Deputy Directors of Agriculture may be
invited and it may be ascertgined from them if they come across frequently
with cases of deliberate cheating in the sale of fertilisers and manures.
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Cory oF A LETTER FROM MEssks THE CAwnpore CHEMICAL WoORKS, LD,
ANWARGANJ, CAWNPORE, DATED THE 131H 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 DrpuTYy DIRECTOR OF AGRICULTURE, NORTH-EASTERN
Cmcre, GorRARHPUR, No, 331|VII-46-A. (32), parep THE l4rH JULY
1934.

With reference to your Memorandum No. F. 1|34-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 insisted on ; only a certificate indicating the manurial composi-
tion would serve the purpose in the ease of such manures.

So far no cases of adulteration have come tq my notice and a very
siraple legislation, if any, appears necessary.

CoPy OF A LETTER FROM THE GoOVERNMENT AgricUTURAL CHEMIST, LAWLEY
Roap, P. 0., Commearore, No. 479-GL.|34, parep vHE 17TH JULy 1934.

Reference :—Your memorandum No. F. 1]34-Agri., dated Simla, the 30th
June 1934,
With reference to the above, I have the honour to offer the following
remarks :— T )

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 reputed 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 products like
fish manures and oil cakes. If these are to come within the scope of the
law, the machinery for the working of the law will have to be very large
and even then, there is the likelihood of considerable harm and mischief
in the enforeement of the law. It will, therefore, be neces:ary, to exclude
the classes of people mentioned above. It seems to me that the best‘plzm
would be to define a dealer in fertilisers and to make licensing or registra-
tion compulsory for ecarrying on business in the manufacture and sale
of fertilisers. Then, 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 not be countenanced. The ryot has to pay in addition to nitrogen,
phosphorie 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 to order and supply and
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another thing to sell ready made specific mixtures of unknown composition
for particular crops. So far as I am aware, the sale of such ready made
mixtures, is not in vogue in other countries and I am convinced that it is
neither necessary nor desirable in this country. I would, therefore, wel-
come 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 percentages
of Nitrogen, Phosphoric acid and Potash, the names of the ingredients
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 of the several ingredients contained in it.

CoPY OF A LETTER FROM THE DIRECTOR OF AGRICULTURE, BUurMA, RaNgoun,
No. 539-C.|1-A., patED THE 191H JULY 1934.

‘With reference to your memorandum No. F. 1|34-Agri. of the 30th
June 1934, T have the henour 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
refer to Farm Yard or other organic manures in which case it would be
impossible for sellers to comply with the requirements of the Act. The
law should be limited to cover what are usually known as artificial manurei
or fertilisers produced in factories. I consider also that it is desirable to
prohibit the sale of ready made mixtures of unstated composition,

CorY oF A LETTER FROM THE OFFICIATING DIRECTOR OF AGRICU: TURE, PUNJAB,
No. 445|92-330-11., pATED THE 26TH JULY 1934,

In reply to your memorandum No. F. 1|34-Agri., dated the 30th June
1934, I have the honour to say that the necessity of an All-India Fertilizers
Act secms desirable but a closer examination of the case reveals many 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-
posed legislation as the sale and application of artificial manures in this
province is very limited so far. It would, however, be an advantage if the
firms, which deal in these fertilizers, are required to put a sheet of analysis
of the manure on each bag. 3 )

A copy of Dr. Lander’s opinion—Dr, Lander is a member of the
Fertilizer’s Committee—is enclosed. 1 agree with the observations made
by him.

CoPY OF A LETTER FROM THE AGRICULTURAL CHEMIST To GOVERNMENT,
PunsaB, LvAunPur, To THE DIRECTOR OF AGRICULTURE, PUNJAB,
No. 1141, parep THE 21sT JULY 1934,

T have the honour to reply to letter No. F. 1/34-Agri., dated 30th June
1934, from the Secretagy, Imperial Council of Agricultural Research, on
the subject of an All-India Fertilizers Aet with objects as stated.
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On the fact of it such an Aect sounds highly desirable, but a closer
examination reveals many difficulties which might render such an Act
difficult to enforce, and compliance with the terms of which might in many
cases be impracticable.

In the first place I may mention that purchases of artificial manures,
presumably the only ones to which such an Act would be practically appli-
cable, are for economie reasons largely outside the range of the vast
majority of the cultivators, who rely largely on local organie manures,

We have, therefore, to consider the following three aspects of the
situation as regards :
(a) Imported artificials sold chiefly by Imperial Chemical Indus-
tries or kindred firms,

(b) Artificials manufactured in the country such as bone meal.
(¢) Other manures such as oil seed cakes, ete.

(a) Under present conditions a customer purchasing direct from, say
Imperial Chemical Industries can get a definition of analytical content and
hence know the composition of the material he is buying.

There is nothing at present, however, to prevent retail shop keepers
adulterating such purchases, and reselling in containers other than those
in which the manures were supplied by Imperial Chemical Industries,

An Aot such as that envisaged, might enable all products sold by
wholesale firms such as Imperial Chemical Industries, to define their fer-
tilizers in terms of analytical content, and might also make it obligatory on
retailers to sell such articles in their original containers so as to abviate
adulteration in the retail stages,

One point suggests itself, however, viz., that an analytical definition
would mean nothing to an illiterate cultivator, but under such an Aect he
would be assured that adulteration had mnot taken place. Perhaps some
simple formula ecould be worked out for commercial purposes showing the
amounts of the fertilizer in a given weight of the artificial sold in terms of
8 similar factor for Farm Yard Manure. For example a commereial sample
of superphosphate would show the phosphate content and state that it con-
tains ‘x’ times the amount found in a similar weight of average Farm Yard

Manure,

(5 Indigenous Artificials—1T1 consider bone nieal here, and an Act
might be useful in demanding a specification of grade as reiated to the
degrees of fineness, and phosphate content. The enforcement of the Act
might be difficult unless the trade were put on a properly organised basis.

For example bone meal shauld be labelled in grades A, B, and C,
according to specified degrees of fineness, steamed or unsteamed, ete.

(¢) T do not think that much can be done here other than to state the
nature of the manure. Analytical definition would be impracticable unless

it were expressed in general and not absolute terms.
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-CoPY (F A LETTER FROM DIRECTOR OF AGRICULTURB, TRIPLICANE, MADRAS,
D. Dms. No. D.1-975-34, paTep THE 24TH JULY 1934

193 Reference :—Your Memorandum No. F. 1]34-Agri., dated 30th June
34,

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. Po, 05, and K,0 also the amount of organic material, if any, being
stated. Prescribed Agricultural Officers should have power to inspect
manures 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.

CopPY OF LETTER FROM THE IMPERIAL CHEMICAL INDUsTRIES (INDIA), LD,
Mapras, TQ THE DIRECTOR OF AGRICULTURE, MADRAS, DATED TuUE 5TH
Jury 1934.

‘We thank you for your letter R.0.C.D.-1-975-34, dated the 3rd
instant and lLasten {o assure you that we would welcome legislation hav-
ing for its object the prohibition of ready-made mixtures of unstated com-
position and further a law insisting on the guaranteed analysis being
stencilled on the outside container. Such a measure will be a very valuable
contribution towards protecting the agriculturists from being exploited
by unserupulous persons.

COPY or LETTER FRoM MEssrs. T. Stanes & Co., COIMBATORE, TO TH®
DrECTOR OF AGRICULTURE, MADRAS, DATED THE 1lTH JULY 1934.

With reference to your letter R.0.C.D.-1-975-34 of the 3rd instant,

we have the honour to inform you that we are not prepared to support
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
competitors know the exact composition of our fertilisers for the various
€rops.
. If, however, a law similar to that now in use in England, nanely,
the Fertilisers and Feeding Stuffs Act, whereby the analysis of the econ-
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 small
fixing concerns. Further more, it will offer a protection to bonafide
manure firms, who have made a practice of supplying satisfactory manure
for ‘all crops in the past.

It would be necessary 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. A

‘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-
goluble.



118

CoPY OF LETTER FROM THE PR.ESIDENOY Manure Works, Litp,, MAnras, TO
THE DIRECTOR OF AGRICULTUE, MADRAS, DATED THB 10TH JULY 1934,

Your letter R.0.C.D. 1-975-34.

In reply to the above letter asking for our remarks on the proposal
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 such a practice has never been in force in the British Isles and we
see no reason for its institution in this country.

The sale of proprietary mixtures is a common practice, and the pro-
rulgztion of a law such as that indicated would react unfairly against
the larger firms in this country who have spent a considerable amount of
money on pioneer propaganda work. Should a buyer wish to protect his
interests he can always arrange to have any manures he has purchased
tested by means of analysis and in our opinion, this protectlon is all that
is necessary.

CoPY OF LETTER FROM THE INDIAN AGRICULTURE DEVELOPMENT AND
ManNure OreanisaTioN, Cocanapa, No. 041187 or 34, paTeETp THE
13t JuLy 1934.

With reference to your circular letter R.0.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 guarantced per-
centage contents of Nitrogen, phosphorie acid and potash on all bags of
manures and mixtures marketed by various firms,

This will enable the ryots to buy mixtures and manures containing
the required amount of manurial ingredients for their crops and soils.

Besides, such a system would disallow any fraudulent practices by
firms dealing in manures thereby safeguarding the interests of the poor
agricalturist,

CoPY OF A LETTER FROM THE AGRICULTURAL CHEMIST, BURMA, MaNDALAY,
No. 2744(1-A.-19-A.C., parEDp THE 21sT JULy 1934.

With reference to your memorandum No. F. 1|34-Agri. of the 30th
June 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 purely organic manures are excluded from
the operation of the Act.

As regards ready made mixtures these should either be prohibited
or made subject to the conditions of the Act.

CoPY OF LETTER FROM THE SECRETARY, ImpERIAL COUNCIL OF AGRICULTURAL
ResearcH, TO THE PreEsmeENcy MANURE WoRks, Lrp, Mapras,
No. F. 1{34|A., paTEDp THE 6TH AvgUsT 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 Indxa. 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 ecomposition of
proprietory mixiures and state that this is not the practice in Great
Britain. It appears however that you would have no objection to legisla-
tion on the same lines as is now in force in England whereby the analysis
of the contents of the bag is shown on a label. Such a label might state
the percentage of mitrogen, 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 suech manures as mineral phosphates.
Would you kindly state your opinion on this point 1

CoPY OF LETTER FROM THE AGRICULTURAL CHEMIST TO THE GOVERNMENT
oF BENGAL, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL
ResearcH, No. 50-R.|5, patzp THE 6TH Avcust 1934,

With reference to your Memorandum No. F.1[34-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 :—

() In case of the sale of single Fertilisers the percentages are
usually prominently branded on the bags containing them,

(#) That in the case of mixtures for Tea, Coffee and Rubber
Estates, these are prepared according to the specifications
supplied by the estates themselves.

(#:t) 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. IIT 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 some benefit will
accrue. Thus superious mixtures have little chance of making much sale
and so far it is reported have disappeared at the end of their 1st 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
case of oil-cake our experience has been not so much adulteration as
presence of excess oil due to bad erushing.

It would generally appear that there is at present no pressing meed
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.

CorY OF LETTER FROM THE IMPERIAL CuEMICAL INpDUsTrIES (INDIA), LTD.,
CALCUTTA, TO THE SECRETARY, IMPERIAL CoUNCIL OF AGRICULTURAL
ResearcH, No. J.|5, patep teE 10TH AUvgUSsT 1934.

In reply to your letter of the 6th instant, our view is that legislation
of the kind proposed is not yet necessary.
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As far as our particular business is concerned, the only fertilizers
which we sell in India are Sulphate of Ammonia and “‘ Nicifos *’, with
smaller quantities of Superphosphate and Potash. All these are sold on
analyses, and in the case of Sulphate of Ammonia and ** Nicifos ", the
percentages of Nitrogen and P; O are prominently branded 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 them at all, but highly reputable 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 erops
such as potatoes, tobacco, chillies, ete. Their recipes bave been arrived
at by careful experiment, and only long experience has led to their mix-
tures being perfected for particular areas ; and they are naturally un-
willing to publish the composition of their special mixtures for the benefit
of competitors. We think their attitude in this matter should receive the
fullest consideration.

For Tea, Coffee, and Rubber Estates, mixtures are generally pre-
pared according to the specifications supplied by the Estates themselves,
and this type of business 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 enter 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 been 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 seale to begin with. The result of
this is that all the superious mixtures placed upon the market so far have
disappeared at the end of their first season after negligible sales amount-
ing to no more than a few tons.

We have come across no instances of adulteration of Sulphate of
Ammonia or Ammonium Phosphate fertilizers in India, although we have
had instances of our own ‘‘ Crescent ”> Brand Sulphate of Ammonia bags
used to pack Sulphate of Ammonia of different origin, the substituted
material however proving on test to comply with the 20.6 per cent.
Nitrogen guarantee which we ourselves always give ; the suggested legis-
lation would not therefore have applied.

To answer your specific questions therefore we consider :—

1. That there is no need for snch legislation at the present time
Almost the whole of the ryvot’s purchases consist of straight Sulphate of
Ammonia or Ammonium Phosphate fertilizers. Since these are now very
cheap and of excellent quality. the incentive to adulteration is not great,
and inferior mixtures of unstated composition have found it so far
impossible to establish themselves. Should any tendency to adulterate
L1921CAR
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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
mixtures, we agree that it would be advisable to introduce legislation to
protect the cultivator.

9. If it is decided that packages of mixed fertilizers should be labelled
we are strongly of opinion that only the nitrogen, phosphorie acid, ete.,
content should be required to be shown and mot particulars of the
jngredients.

3. We should have mno 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, 3

‘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 us
again.

COPY OF LETTER FROM THE MANAGER, ATLAS FERTILISERS LIMITED, CALCUTTA,
To THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
Stvra, No. F.|G., patep THE 10TH AUvgUsT 1934.

Fertilisers.

We are in receipt of your letter No, F.1|34|A. 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 Pertilisers 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.|5 of the 11th instant,
in regard ‘to the question of the necessity for an All-India Fertilisers Act,
for which we thank you.

In repl;_r we would explain that our business in Fertilisers in India
has two distinet sides. On the one side there is our Estate business, i.c.,
consisting of sales of fertilisers to Tea, Coffee, Tobacco, Rubber Estates,
ete., either El.u'opean or Indian owned and managed. The bulk of this
business consists of mixtures composed of organie or inorganic materials,
of a combination of both ; the basis of sale for these mixtures is on &
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guaranteed analysis, and in so far as Tea Estates in N. E. India are con-
cerned, 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 Depots, the majority of which are situated in S. India. From these
Depots we sell a variety of fertilisers, both mixed and wunmixzed, 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 through extensive propaganda, i.e.,
both verbally and by means of vernacular leaflets, posters, etc., and 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 formule designed for
the manuring of specific erops. The formule 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. : .

These formule we regard as trade secrets, and it is only natural,
therefore, t_hat 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 point 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 prices of the various
materials. However, 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,
;nlcli we 1cj?nsider that the sale of adulterated goods would always eventually

ill itself. :

'We shall be glad if you will treat the views expressed, and the infor-
mation given in this letter as private.
L192ICAR |
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CoPY OF LETTER FROM THE PRINCIPAL AGRICULTURAL OFFICER, SUGARCANE
REsEARCH SCHEME, PADEGAON, To THE SECRETARY, IMPERIAL CoUNcIL
oF AGRICULTURAL REesearcH, No. F..|1732 or 1934, DATED THE 14TH
Avaust 1934.

SuBJecT :—Necessity for an All-India Fertilisers Act.

With reference to your No. F.1|34|Agri., dated 30th June 1934 and
subsequent reminder, I have the honour to inform you that I am not in
favour of Fertilisers Act but I think it is essential that the compauies
dealing with fertilisers should give analysis of a particular manure on
the containers.

Copy OF LETTER FROM THE PRESIDENCY MANURE WORKS, LTp., MADRAS,
TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEACH,
SiMLA, DATED THE l41H AvcusT 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
small mixers would take advantage 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 secrets, and for this
reason we cannot favour the publication either of the ingredients or the
analysis of our own private mixtures.

We are 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
‘worked 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 mixed fertilisers are invariably sold in bag packing, we suggest
that Iegislati_on against adulteration will prove extremely difficult to en-
force. . For instance, we would be prepared to guarantee the analysis of
any mixture we supplied when despatched from one of our Factories, but
we would certainly accept no responsibility after lengthy storage outside
eur own custogly, neither could it be said that, when despatched, the
goods in question were not up to analysis. Fertilisers are sold almost
gnhrfaly on rgsults, and we are confident that legislation such ag you have
in mind will 1n no way prevent the unscrupulous mixture from continuing
present practices : in fact, as shown above, it is likely to serve as an in-
centive to him to encroach on what is now a sound and safe business,
built up after long years of experience by firms such ag ourselves.
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APPENDIX V.

Nore paTep THE 23D JuLy 1934, oN Susict No. 12, EXPERIMENTS ON
soME METHODS OF DISINTEGRATING BONES BY PREVIOUS FERMENTATION. _

Attention is invited to the attached note dated the 10th January 1934
(Enclo. I) which was considered by the Fertilisers’ Committee of the
Iiaperial 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 meeting (Enclo. II). .

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

ENCLO. I

No1E, DATED 1HE 10TH JANUARY 1934, ox SunJect No. 8, EXPERIMENTS ON
sOME METHODS OF DISINTEGRATING BONES BY PREVIOUS PERMENTATION.

At the first meeting of the Fertilizers’ Committee it was suggested
that the possibility of easily disintegrating bones by previous fermenta-
tion should be investigated. Dr. Harrison and Dr. Sen (at Pusa) and
Rao Rahadur 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 articles by Dr. J. N. Sen, Rao Bahadur Skhasrabudhe and
Mr. M. A, Hossain, reprinted from the ‘‘ Agriculture and Livestock in
India ’’. Volume I, Part IT, March 1931, Volume III, Part [II, May 1933
and Volume III, Part II, March 1933, respectively and of an article on
the availability of phosphates in Bone-meal by Dr. Lander and Dr. Dalip
Singh (Volume II, Part II, November 1932 are also enclosed. (Not avail-
able now). The subject is now for the consideration of the Committee.

ANNEXURE 1.
Nore BY Dr. J. N. SEn, M.A,, Ph.D.

The question of conserving the phosphoric acid supply of soils has
been engaging the attention of those interested in the cause of Indian
agriculture, Of the three important manurial ingredients, nitrogen, phos-
phoric acid and potash, a somewkat unique position is occupied by
phosphorie acid. It is generally admitted that in Indian soils there is
no lack of potash. As regards nitrogen, work done in the previnces has
established that there occur fairly large annual increments of nitrogen
accruing from natural processes in the soil, although it s to be ack-
nowledged that these increments are of a widely varying character in the
different iocalities owing to the operation of causes ‘which are not yet fully
understood. Unlike nitrogen, the whole of the phosphoric acid originates
from the disintegration of rock material out of which soil is formed.
From the soils this constituent passes to vegetation and thence to animals
where it acctinulates 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 view 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 parts, 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, that when
easy and couvenient methods of treating bones are devised and their
effectiveness in increasing crop yields is clearly demonstrated the ryots
would not be slow to adopt their use. In this connection mention may
be made of the case of night soil against which there was originally much
prejudice but for which there now exists a brisk demand.

®  The second difficulty in the use of bones is due to their refractory
nature. The cultivators find it well night impossible to crush bones with
the means available to them and it is only when so broken wup - that
bones are good fertilisers. Bones have a very slow rate of decomposi-
tion in the soil. The bulk of the phosphoric acid contained in big 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 particles 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 ‘‘ soluble '’, their manurial efficacy
is vastly increased. Again, when the pieces are ground down their eflec-
tiveness is increased. For the natural recuperative factors which act on
the surface of the bones have an enormously enlarged field of action when
the particles are rendered very small and their superficial srea thereby
largely increased.

It is felt that the present industrial state of the country does not per-
mit the general adoption of either the sulphuric acid process or the insti-
tution of powerful mechanical disintegrators.

At the TFirst 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 representatives
from the Pusa Institute, undertook to carry out some experiments on this
subject.. 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 should
not be limited to methods of disintegration by previous -fermentation
only but that other methods should also be simultaneously ‘examined.
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 ecomposting
materials, .

(4) Igniting the bones and recovering the calcium phosphate.

(5) Subjecting bones to the action of adequate solvents so that the
residues are rendered sufficiently brittle to be broken up by
means at the command of eunltivator.

Fxperiments on processes (1), (2} and (3) have been conducted and
an account of the results is being given later.

As to method (4), this is relatively simple process as bones contain
a fair amount of combustible material. As a matter of fact during the
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CGreat War when there was a dearth of phosphoric acid, one of the biggest
chemical manufacturers in India prepared large amounts of phosphorie
. acid, from calecium phosphate obtained by this process. The nitrogen
contained in bones (which averages about 4 per cent.) is no doubt lost but
the residue of calecium 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-
ever, that this procedure is a simple one and it ecan be availed of by
cultivators in villages.

Method (5) presents many advantages 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
utilize the extracted fat for other purposes. It was felt, howsver, that
it would be difficult to fit in the process with the existing industrial eon-
ditions in the country.

A consideration of the results obtained under methods (1), (2) and
{3) will now be taken up. Before proceeding further it is however neces-
sary to say a few words about the composition of bones. The mineral
portion of bones consists mainly of tricalecic phosphate, along with some
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 wide
degree of variation in composition. It varies with the age of the animal
for instance, the bones of young animals are richer in nitrogen than those
of the old and fatty matters occur to a greater extent in bones of fully
deveioped animals than in those of ones only partially developed. It also
varies with the nature of the bones ; thigh and leg bones econtain more
fat than those of the head ribs and shoulders. The composition also
varies with the previous history of storage ; fresh bones are much tougher
tlian old bones, and are richer in organic matter.

Short accounts of the experiments tried are now being given.

1. Treatment with Superheated Steam.

That bones can be rendered more brittle by subjecting them to the
action of steam under pressure has already been known and in many
bone treatment establishments this procedure is used. In the course
of the present study some preliminary experiments were done with bones
broken up to 3 to 4 inches length, which ‘were heated in an autoclave for
various lengths of time and at different temperature. It was found that
with these, 2 hours’ heating at 130°C yielded very good preducts. 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 120°C, it was necessary to heat
the bones for six hours or more. It may be mentioned here that in
the above cxperiments the bones became so friable that they could be
powdered with gentle pressure. Where the object is to render the bones
only sufficeintly brittle to be capable of being broken up with 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, as noted above, very friable and they yielded to pressure by the
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band. During the process of heating some volatile products escaped with
the steam snd some material dissolved in the water. There is a Joss
of nitrogen but the phosphorie acid is conserved. There is a difficulty
in preparing a representative sample of the original bones us 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
basis). Tbhe steamed bone contained about 1.8 per cent. nitrogen and
26 per cent. phosphorie acid. The acqueous liquid on examlnation was
found to contain 1.52 gms. nitrogen and 0.008 gram phosphoaric acid for
every 100 grammes raw bones taken for treatment.

It is of importance to compare the fertilizing power of the steamed
bones with that of raw bones. It would be best to conduct field trials to
test this peint but here are certain other empirical methods which can
be carried out in laboratory practice, among which is one of treating
the material with a neutral solution of ammonium citrate of a definite
strength (Sp. gr. 1.09 at 20°C) for a definite period of time (4
hour) and at & fixed temperature (63°C). The amount of phosphorie acid
which thus passes into solution is taken to represent the degree of ** avail-
ability ’’. Steamed bones obtained in the present investigation were tested
by the ahove process. along with a comnercial sample of bonemeal obtained
from Calcutta. As it was expected that solubility would be affected
by the fineness of the material care was taken to divide the mesal into
different grades of fineness with the help of sieves. The following results
were obtained.

Graws of Py O; dissolved in ammonium citrate solutions from 100
grame of Py O present in the bones.

Raw Bone Meal. Steamed bone.
Particles above 1-5 m.m. Particles between Particles Particles
1-5and 1 m.m. below 1 below 1
m.m. m.m
1-95 31-18 42-46 77-56

The fizures recorded above are not strictly comparable. In the first
place the raw meal was of a different origin from the steamed produet.
Secondly, it may be that the bigger particles of meal, which were scpa-
rated by 1.5 m.m. sieve, were not only harder than the rest of the fractions
and thus escaped disintegration, but were 'at the same time chemi-
cally more refractory than the residual part which passed through the
1.5 m.m. sieve. It is noted for example that the outer ** vitreous ’’ parts
of bones are much tougher than the ‘‘ spongy '’ material in the inside.
And in the course of experiments to be referred to later it was observed
that the formcr are more resistant to the action of chemical reagents like
caustic alkalis.

But even acknowledging the above limitations when one considers
the wide difference in the magnitude of the fizures obtained in the ammo-
niom citrate method of examination one has to agree aboat steamed tone
meal being a very much more valuable fertlizer than raw bones. This is
quite in aceordance with the generally aceepted view.
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It is contemplated further to study this interesting point about the
correlation between fineness of material and phosphoric acid availability.

The autoclave used in the above experiments was heated with gas
and it bad a capacity of about 93 lbs. of bones. To work the process in
an econvinic way, less expensive heating arrangements would have to be
put up and cheaper and bigger apparatus would be necessary. Of course
#n arrangement which it ‘would be possible for a cultivator to use would
be the ideal but it is doubted whether such a method of autoclaving bones
can be attzined in actual practice. The next best procedure would. be
a wmoderately big but eheap, contrivance whereby bones collected in a
locality can be treated say either by a co-operative agency or by a small
capitalist and the product utilized by the cultivators in the outlying
villages, Au  attempt is being made to get from a reputable firmn of
engincers specifications and rough estimates for such a model plant,

2. Treatment with Chemicals.

The action of solutions of various salts of sodium potassinm and
amwmonium on bones at ordinary temperatures and in the heat was studied.
Not much action was noticed in the case of any except of carbonate of
sodium where the bones showed signs of yielding. Solutions of caustie
alkalis, however, gave much better results. Addition of sodium chloride
seemed further to favour the reaction. Trials were therefore conducted
with solutions of various strengths of carbonates and hydroxides of sodium
and potsssium with and without the addition of sodium chloride, and the
condition of the bones kept in the solutions was systematically observed
every alternate day. It was noted that the higher the strength of caustie
alkali, the quicker was the reaction to occur but that there was a limit
of period of activity after which the reaction proceeded at a very slow
rate ; this period varied with the strength of alkali, being shorter in the
case of the stronger solution. In the case of caustic soda solutions of
strength below 1.5 per cent. and with caustie potash solutions bejow 2 per
cent. in strength, the disintegration seemed to be neglizible. The presence
of sodium chloride was of help in accelerating the action. The following
table will serve to illustrate the above observations.

Days after Days after
which action which action

Treatment. is perceptible. sl .ckens.
Caustic Soda 2-5 per cent. .. 5 12
”» 2-5 per cent. -+ salt 1 per cent. .. 5 10
" 2 per cent. 7 i8
”» 2 per cent. + salt 1 per cent. 5 15
» 1-5 percent. .. . .. . 15 40
” 1-5 per cent. + salt 1 per cent. .. . 12 30
Caustic potash 2-5 per cent. -+ salt 1 per cent. .. 10 21
» 2 per cent. + salt 1 per cent. .. .. 18 45
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It seemed that a solution containing 1.5 per cent. caustic soda was
of .a very 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 mixtures 1 per cent. NaOH —+ 1 per cent. NaCi, 1 per cent.
NaOH -+ 2 per cent. NaCl, 1.5 per cent. NaOH -+ 1 per cent. NaCl,
and 1.5 per cent. NaOH -+ 2 per cent NaCl, were used. Where 1 per
cent. NaOH was used bones did not show evidence of reaction. Solutions
confaining 1.5 per cent. NaOH were quite useful and their effectiveness
was the same whether 1 per cent. or 2 per cent. NaCl, was used.

The data enumerates in the following table illustrate the points
mentioned above.

Bones.
Days after
Duration | which the
Treatment. of reaction Not disin-
treatment. | slackened. Taken. Disinteg- | tegrated.
rated.
1:6 per cent. NaOH .
alone . .. | 89 days . 40 1,000 518 482
1:5 4 1 percent. NaC] | 69 ,, . 30 1,000 736 264
1:5 4 2 percent. NaCl | 69 ,, . 30 1,000 723 277

Keeping the bones in 1.5 per cent. caustic alkali for three months dis-
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 during
the course of two months, The bulk of the reaction, however, took place
really within 40 and 30 days, respectively.

It may be mentioned here that when bones suffer disintegration
through the action of alkalis it is the less resistant portions which are
the first to vield, the action gradually proceeding to the more resistant
fractions, but there are some portions (e.g., some of the joints and special-
ly the teeth) which are very refractory. As a result there is a fraction
of the bones which escapes disintegration.

In these experiments bones were taken to be ‘‘ disintegrated ’’ when
it was possible to break them up to coarse powder with gentle pressure in
a porcelain mortar. The residual pieces of bones (which as noted above,
amounted to about a quarter of their original weight) were after the treat-
ment, left in & loosened and peculiarlv laminated condition and much of
these could be broken off by hand in the form of flakes. Vigorous pound-
ing could also serve to crush them,

Chemical analyses showed that distintegration through the agency of
alkali was asscciated with leaching out of organic matter. The product
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was poorer in nitrogen and richer in phospheric acid, as will Dbe seen
from the following table.

Final composition of
liquid
(gms. in 100 cc.).

Composition of solid residue
(gms. in 100 gms. dry mattor).

Treatment.
Insolu-
Q blo sili- Alkali
P,0,—0agP,0g. |Org.N. | Org. cates CO; [NaOH|P, O, | Org.
matter. and or N.
sand. KOH.

(Raw Bones) | 27-27| 59-63! 4-45 30-57 2-40 2-37

2 per  cent. 31-64 | 69-08 2:60 | 20-15 0-30 4-59 | 0-65 |0-0058] 0-51
austic Soda. i

2:5 per cent. 31-01 | 67-71 3:04 | 24-11 | Traces 4-29 | 0-47 [0-0043] 0-42
Caustic Po-
tash 4 1 per
cent. com.
mon salt.

The study is being continued to find out what solution would prove
most economical from the point of view of effecting disintegration.

The experiments so far done had been all conducted on a small scale
and in glass vessels. Larger amounts are being taken and vessels such
as would be capable of being used by cultivators are being investigated.

3. Fermentation in Composts.

It is known that when bone meal is placed in heaps with suitable com-
posling materials and appropriate conditions for fermentation are main-
tained, it enters into putrefaction and becomes a much more energetie
manure than ordinary bone meal, the solubility of the bone phosphates
Leing greatly enhanced as an indirect result of the processes of fermenta-
tion, :

Attempts are being made to find out ‘whether such fermentative pro-
cesses are wlso effective in loosening the mechanical structure of pieces
of bones. It has been thought worthwhile to find out what happens under
broadly differing types of bio-chemical activities. With this end in view,
various concomitant fermentative materials have been chosen to be mixed
with the bones, e.g., cattledung, urine molasses, waste curds, ete. To give
body to the composts, additions of soil, sand and charcoal have also been
made. h

In onc set of experiments bones, broken up to lengths of 3 to 4 inches,
have bLeeu put in alternate layers with mixtures of above materials and
then been allowed to ferment together in earthenware jars. Care is being
taken to maintain the requisite moisture content by adding water when
necessary to make up the loss by evaporation. Periodical examinations
are being made of the composts to see- how the bones are hehaving. It
is not yet possible to definitely state anything- except that bones- 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 fo small
pieces (3-4” long), an operation which entails some cost. It was thought
desirable also to start some trials with unbroken bones. Kor - this pur-
pose another set of composts has been started and kept in pits in the
ground. 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 eompusting materials and ‘whole bones, the top layer of bones being of
course also eovered with the composting materials. These have been
started since about two montbs and the contents will be examined later
on,

Summary.

In view of the vital importance of phosphorous in promoting growth
and development of crops it is highly desirable to increase the available
supply of phosphatic manures to the cultivator, specially in those parts
of the country where the soil is deficient in phosphates. In this respect
bones constitute a good fertilising material, but the cultivators do wot
use it and large amounts are exported to the foreign countries. One of
the important reasons why bones do not find favour with the agriculturist
is due to their refractory nature. He finds it very difficult ‘with the
means at his command to break them up into a condition sufficiently fine
to be of utility as a fertilizer.

Experiments are being conducted at Pusa to find out simple means of
disintegrating bones. It has been found that subjecting bones to stcam
under pressure yields a good product. Promising results have also been
obtained where bones have been treated with solutions of mixtures of
caustic alkali and common salt. Another line of attack is being followed
where bones are fermented with the addition of composting materials.

It would take some more time before the work is completed. In addi-
tion to studving methods of disintegrating bones it would he necessary
to find out the fertilizing values of the products which would be obtained
during the eourse of the work.

ANNEXURE 11,

Nore sy Dr. J. N. Sgn, MLA,, Ph.D.

In the last report (Enclosure I), the various possibilities of disinte-
grating bones for use as fertilizers were discussed. Out of the several
methods described, treatment with the solution of caustic alkali in addi-
tion with eommon salt, gave promising results. :

Bones when kept dipped in solutions of alkalies of various strengths
in air-tight glass jars for about a month or so suffered disintegration and
a portion of the organic matter of the bones went in solution. The higher
the strength of the alkali, the quicker was the reaction but there was
a limit to the period of activity. after which the reaction proceedad at a
- very slow rate. This period of activity varied with the strength of the
alkali being shorter in the case of the stronger solutions. With eaustie
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
ways, viz., (1) by aceelerating the progress of the reaction and (2) by leav-
ing the disintegrated bones in a less sticky condition. A fraction (about
20 per cent.), of the bones escaped disintegration, some of the shafts and

_the joints, and specially the teeth, being very slightly attacked. As
causlic soda is available at a very cheap rate (-|2|- per lb.), and as the
strength of ihe solution required is less in its case than that of caustic
potash, all the further experiments were carried on with caustic soda as
the disintegrating agent.

1. Period of activity of caustic soda solutions.

A set of experiments was started to study the course of reactions of
the alkali solutions of different strengths, during summer tine when the
average atmospheric temperature remained between 75°F (minimum) and
90°F (maximum) 100° grms. of bones were taken in each of several glass
jars filled with 3000 ce of solutions. These were kept in an air-tight con-
dition and the course of reaction noted daily. The following observations
were Itade.

Action noticed Action noticed
Treatments. to appear to slacken
after. after.

1. Only custic soda of—

(a) 2-5 per cent. strength .. .. .. | Bdays .. | 12 days.

(b) 2-0 per cent. strength .. .. .. | 7days .. | 18 days.

(c) 1-5 per cent. strength .. .. .. | 15 days .. | 40 days.

(d) 1-0 per cent. strength . .. .. | No action

(e) 0-5 per cent. strength . .. .. | Noaction
2. 1 per cent. sodium chloride and caustic sods of—

(a) 2+5 per cent. strength . .. .. | 5days .. | 10 days.

(b) 2-0 per cent. strength ‘. 5 days .. | 15 days.

(c) 1:6 per cent.strength - .. .. .. | 12days .. | 30 days.

(d)vl -0 per cent. strength .. . .. | No action '

(e) 0+5 per cont. strength .. e .. | No action

The asbove observations showed, that in summer (1) the minimum
strength of caustic soda capable of disintegration is 1.5 grm. per 100 cc
water, (2) the stronger the solution, the less is the time required for com-
plete disintegration, (3) in using 1.5 caustic soda the bones should be kept
in the solution for a period of one month and half ‘when sodimm chloride
is not used, and about one month when sodium chloride is used along
with the alkali.

As is natnral, the reaction is influenced by the important factor of
temperature.. It will be seen from results noted below that in winter,
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when the atmospheric temperature remains between 50°F (minimum) and
75° (maximum) disintegration is completed only when the treatment
extends for a further length of time.

1000 grm. bones were treated for different lengths of t.ime, _with 4000
cc. of alkali solutions (the amount of liquid was increased in this case) of
2.0 per cent. and 1.5 per cent. strengths with additions of 1 per cent.
sodium chloride. The percentages of bones disintegrated within the
periods are noted below.

No. of Per cent.
bones

Treatment. days .
treated. disintegrated.

1. 2 por cent. NaOH alone .. .. . . 30 63
2. 2 per cent. NaOH and 1 per cent. NaCl . .. 30 70
3. 1-5 per cent. NaOH and 1 per cent. NaCl .. . 18 13
4 Ditto . . 30 ]
5. Ditto . . 43 75
6. Ditto .. . 60 80

It is ecen 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. Ezperiments in canisiers,

The experiments so far done, had been all conducted on a small scale
and in glass vessels. It ‘was next though ad¥isable to carry on the
work on bigger scales. The main difficulty in this connection was in
selection of vessels for storing the alkali solutions. Caustic alkali, being
highly corrosive, attacks ordinary vessels ; and glass vessels cannot be
used in large scale experiments owing to tBeir high prices and to their
fragile nature. After due consideration empty kerosine oil tins (canisters)
were chosen for the purpose. The vessels have to be closed air-tight during
the experiment otherwise the carbon dioxide present in air will consider-
ably diminish the strength of the reacting alkali solution. The canisters
were provided each with a small aperture in one corner of the !id through
which the bones were introduced. A charge of 9 1bs. of bones could
be conveniently dealt with in each canister. So much of the alksli
liguid be taken was put, as would cover all the bones and would moreover
remain at a beight of at least 2” higher than the upper surface of the
bones. Thus it is seen that the quantity of the liquid taken depends upon
two factors, viz..~—(1) size of the bones and (2) the nature cf the packing
which the bones undergo in the canister. The majority of the bones
available in the market are generally about one cubit in length and if this
size js used, the ratio of the bones to solution should be 1000 grms. bones
tu 4000 ce, t.c., a relation of 1 : 4. But if the bones are broken to about
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3 a cubit in length 3000 ce. liquid or a relation of 1: 3 may be used. To
avoid troubles due to improper packing, ete., the experiments tried were
in the ratio of 1 :4

Tle commercial caustic soda used in these experiments contained
about 72 per cent., pure NaOH. It has already been seen that the alkali
solution must be of about 1.5 per cent. strength during summier and of
about 2 per cent. strength during winter, for complete disintegration
within a 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 regard to the phosphoric acid and nitrogen contents, consistent with
a low cost and & minimum of trouble. With this strength the period of
reaction has, however, to be increased to about two moutbs.

By the use of commercial caustic soda (72 per cent.) the proportions
of the alkali and other materials work out as follows :—

Bone 9 lbs.
Caustic soda § 1b,
Common salt 4 1b.
‘Water 36 lbs.

Regarding the quality of the water fresh and clean river water is to
be preferred to well water, as the latter is generally hard and it thus con-
siderably diminishes the strength of the alkali,

Closing the reacting vessel in a fairly effective way is essential for
this work as has already been pointed oui. This was done by pasting two
pieces of paper over the aperture of the lid. After disintegration, the
bones were freed from the alkaline solution, by first decanting off the
liquid ‘without disturbing the bones, To remove the adherent alkali they
were washed 4 to 5 times with water, they were later broken up in the
moist condition in an Okhri (wooden mortar).

Several experiments in tins have been made and as a result of the ex-
perience gained a convenient procedure has been evolved which will be
described later.

3. Ezperiments in brick-built chambers.

T'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 chavge of 56
kilos of bones was treated with 225 litres of solution containing 5 lbs, of
common salt and 14.3 1bs. of commercial caustic soda (72 per 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 vent. 56 kilos
of bones were treated there with 225 litres of liquid containing 3 Ibs. of.
common salt and 10.7 lbs. commereial caustic soda.

The chambers were then elosed air-tight. - This experiment was done
in winter during the months of January and February.

In tauk No. 1 where 2 per cent. solution was used, after 45 days’
treatment the bones were broken down to such an extent that the dis-
integrated mass got mixed up with the liquid when it was attempted to
take them out. The *‘ spent up *’ liquor could thus not be recovered and
it was after 4 days that the 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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bones were treated for two months. By this period these were disinte-
grated upto 80 per cent. of the amount used. These bones were softened
satisfactorily and as they still retained their forms, they were recovered
without (zlnuch difficulty and a large amount of *‘ used up ’’ liquid was also
Tecovered.

Comparing the advantages and disadvantages of wusing canisters,
earthen vessels, and brick-built chambers it appears that canisters are to
be preferred over the others.

4. Utilization of “ used up *’ alkals solution.

An attempt has been made to utilize for disintegrating a further
lot of hLones such alkali solution as has previously been used for same
operation. This solution contains combined alkali (as carbonates end
bicarbonates) with a fraction of free alkali. The colour of the soiution is
darkened by the dissolution of organic matter from the bones. From
theoretical considerations it is possible to use this alkali solutioa for dis-
integration of further amounts of bones if the requisite amount of caustic
soda is added in it after each treatment, until the solution becomes over-
charged ‘with organic matter. As a matter of fact successful utilization
of ** pre-used ’’ liquids have been made for the third treatment of bones.
The ammount of free alkali present in the solution was first determained
and the requisite amount of caustic soda was added each time. A number
of cxperiments with used up liquids for various periods have been carried
out and some results are noted below. 1000 grms. of bones were treated
with 4000 ec of the solutions.

No. of Peor cent. Froe alkali
Treatments. days bones present in 100cc.
treated. disintegrated. solution.
1. 2 per cent. NaOH and 1 per cent.
NaCl . . . 30 70 0-99 gm.
2. 2 per cent. NaOH and 1 per cent.
NaCl .. . .. 60 85 090 ,,
3. 1:5 per cent. NaOH and I per cent.
NaCl . . . 45 75 0-67 ,,
4. 1-8 percent. NaOH and 1 per
cent. NaCl .. . . 60 80 0-66 ,,
*5. 2 per cent. NaOH alone .. 30 85 1-02 ,
#g. 1:5 per cent. NaOH alone .. 60 70 072 .,

Tt was seen that there is a fairly constant amount of residual free
alkali maintained in the ‘‘ used up ’’ solution after treatments extending
‘from 45 to 60 days. This amount is approximately 0.65 grams per 100
ce, with 1.5 per cent. NaOH and 1 per cent. NaCl, and 0.95 grams per
100 ce. ‘with 2 per cent. NaOH and 1 per cent. NaCl. It follows that the
residual alkali may safely be taken as 1|3 of the total and } of the total
with 1.5 per cent. and with 2 per cent. alkali solutions, respcctively. In
the table above experiments 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 §, or a little more,
of the original solution can be conveniently poured off by deeantation.
Hence, for further utilization of the used-up liquid, the required amount
of additional caustie alkali is to be dissolved in #th 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 further additions
of sodium chloride are not required in subsequent treatments. The pro-
portions of used-up and fresh solution for subsequent treatments would
thus be :—

Bones .. .. . .o 9 lbs.
Used-up liquid .. .. .. 27 1bs.
Commerecial caustic soda .. .. 11

‘Water .. .. 9 1lbs.

5. Absorption of caustic alkali by the disintegrating bones.

It is very difficult to remove the last traces of caustic alkali .from the
disintegrated bones. In the usual course the bones are washed 4 to 5
times by decantation. For practical purposes this is sufficient to remove
practically most of the alkali from the bones.

Experiments were conducted to see how much alkali still persists to
remain in the bones. Selected and clean pieces of raw bones were erushed
t0 1|3 10 1|2 inches in length and treated with pure caustic soda and pure
sodium chloride in the following proportions :—

Bottle 1 . . «+  Crushed bone .. 100 grms.
Caustic soda .. 1:5grms.
Sodium chloride .« 1-0grms.

Distilled water .. 400 cc.
Bottle 2 e . .. Crushed bones .. 100 grms.
Caustio soda .. .. 1-5grms.
Sodium chloride .. 2-:0grms.

Distilled water .. 400 cc.
Bottle 3 . . .. Crushed bones .. 100 grms.
Caustic soda .. .+ 2-0grms.
Sodium chloride .. 1:0grms.

Distilled water. .. 400 ce.
Bottle 4 e . .. Crushed bones .. 100 grms.
Caustic soda .. .. 2:0grms.
" Sodium chloride .+ 2:0grms.

Distilled water .. 400 ce.

The reaction was allowed to go on for two months. Care was taken to
close the bottles air-tight. After two months when the disintegration 'was
complete, the liquids were filtered and the bones washed 5 times in the
usual way. The filtrate and the wash water were collected and analysed
for sodium, by the uranium-zine-sodium acetate method. The initial
amonnts of sodium present in each solution are known from the amounts
of caustic soda and sodium chloride added ; the difference in the amounts
of sodium in the initial and final solutions is to be attributed to retention
of 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 caustie
snda employed.

Total Total
Treatments with 100 sodium in |sodium in the] Loss of Correspond.- Mean
grms. bones in 400 cc. the sol. sol. after | sodium or | ingcaustic }caustio soda -
sol. before treat- | treatment | sodium sods retain- | retained.
ment (observed). | retained. ed.
(calculated).
1. 1-5% NaOH .. )
& 5-023 3-890 1-133 1-970
19, NaCl ..
1-978
2. 1-5% NaOH .. s
& 6-596 5-457 1-139 1-981
29, NaCl .. ;
3. 2% NaOH -
& 6-173 4-577 1-596 2-775
19, NaCl .. .
2:645
4. 29% NaOH .
& 7-746 8-297 1-449 2521
2 % NaCl.. o

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 erop yields in Poteulture House experiments to be described
later, it was noted that alkali treated bones, containing this small amount
of alkali, contributed considerably to better yields of marwa crops, a8
comfared with yields from soil treated with commereial samples of bone-
meals.

6. Analyses of alkali treated bones.

Experiments in the above sodium absorption studied were conducted
under striet 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 bon((is after they had undergone treatment. The following results were
obtained.

. Grm, per 100 grm. dry bone.
Treatment.
Organic Phosphorio Organic
Matter. Acid. Nitrogen.
Raw bone for treatment .. .. .. .. 30-40 27-85 4-29
*1. 1:6%NaOH =~ .. .- . . )
& 25-01 30-24 3-51
1-0 % NaCl
2. 1-59% NaOH
& 24-61 30-13 3-57
2-0 % NaCl
3. 2-0 % NaOH -
& 21-43 28-91 2-57
1-0 9% NaCl . . .. .
4. 2.0 % NaOH . . .
& . 21-36 28-64 2-83
20 % NaCl . _
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A few points which emerge from a consideration of the above may be
'noted. By the alkali disintegration process the phosphoric acid content
'of the bones is iccreased and the bones are thus rendered more valuable
fertilizers. Of the four treatments the proportion of 1.5 per cent. NaOH
and 1 per cent. NaCl yields bones with higher amounts of phosphoric acid
and nitrogen. By alkali treatment the content of phosphoric acid increases
and the amount of nitrogen falls. This is of course a natural corrolary,
for the phenomenon of disintegration is produced by the solution of organie
matter of the bones by the alkali solution. The loss of organic matter 18
less with 1.5 per cent. alkali as compared to steamed bone fertilizers, 'which
contained not more than 2 per cent. organic nitrogen. Four samples of
steamed bones prepared by autoclaving raw bones under pressure in the
laboratory, gave the following figures for organie nitrogen on analysis.

Sarples, Organic Nitrogen % (dry basis).
1 ‘e . . .. 213
2 .. .. .. 174 )
3 . . .. .. 196 .
4

.. .. .. 1.56 T
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 use.

Preparation of the bones for treatment.—Bones as received from the
collectors are 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 the raw mar-
row and fleshy material present are likely to decompose in an unpleasant
manner. The dry bones should then be broken to about half a cubit in
length so that they can easily be put inside kerosine tins.

Preparation of the wvessels—Empty kerosine tins (eanisters) having
closed lids and each with only a small aperture in the lid, should be cbtain-
ed. The opening should be cut on that corner of the lid which contains the

tpfrture, keeping at least half an inch space from both the edges as shown
elow.

(Diagram printed on page 74 of the proceedings of the Fertilisers Committes,
February 1934)

It will be scen that the opening ¢‘ O *’ 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 being
L192ICAR
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pasted over the openings. As each tin conveniently deals with a charge
of 9 Ibs. of hones the description given below applies to such an unit
charge.

8. Preparation of the alkali solution.

For this purpose the commercial variety of caustic soda (72 per cent.
quality) may be used, as it is quite cheap.

Dissolve $ 1b. of commercial caustic soda in 36 lbs. of clean water
(river water preferred) contained in an open canister. Add 1|3 1b. of
ordinary common salt (white variety preferred) and stir the whole mass
with stick to get a homogeneous solution.

9. Procedure for the ireatment.

Carefully pack the charge of bones inside the tin, and pour over them
the prepared solution of alkali and salt. Take care that the hones are
all covered by the liquid and that moreover the upper surface of the liguid
remains at a level of at least 2 inches higher than the bones. Close the
opening air-tight either by soldering a piece of tin or more simple 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 allowed to
take place for 15 days more. Watch occasionally for any sigus 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 bones to settle. Decant off the wash liquid
which is to be thrown away. The operation of washing must he 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 washinzg 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 trcatment 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. Subscquent treatments with the used-up alkali liquid,

The used-up liquid contains about 1|3 of the original caustic alkali.
Dissolve 3 Ib. of commercial caustie soda in 9 1bs. of clean water and mix
this solution with 27 1bs. of the used-up liquid. 37 Ibs. of this total mixture
thus obtained is then used for treating a fresh charge of bones according
to the metliod just deseribed. Successful use of the *‘ preused ** alkali
liquid has been made for treating a third charge. The liquid obtained
after the third treatment eontained in solution a very large amount of
organic matter. This liquid without being thrown away may be mnsed
along with other manures (e.g., in improving the conditions of acid soils).
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11. Cost of the operation.

In the villages bones are generally collected by employing depressed
class coolies on daily wages. A man can easily collect one maund of bones
per day and takes about 0-4-0 for the labour. The maximum cost involved
in the collection of bones should not therefore exceed 0-8-0 per maund.
Such caltivators 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.

Besides bones the following materials are required.

1. Kerosine oil tin.
2. Commercial caustic soda.
3. Common salt.

1. Kerosine oil tin—Empty kerosine oil tins are available in the mar-
ket at prices near about 04-0 each.

2. Commercial caustic soda.—This important material is available
from the chemical dealers in different grades of purity. In the present
experiment a cheap variety (of 72 per cent. purity) has been used with
satisfactory results. The price was 0-2-0 per lb.

3. Common salt.—The price is about 9 pies per 1b,

The gross expenditure involved in the alkali process are thns estimated
as follows,

Each tin deals with 9 Ibs. of bones treated in the solution containing
4 1b. caustic soda and 1|3 1b. common salt. Therefore, for treating 1 md.
of bones (81 lbs.), about nine times as much materials would be wanted.

Rs. A, p.
First operation.
Bones 9 X 9 (81) Ilbs. at 0-8-0 per md. 0 80
Caustic soda 9 X £ (7) Ibs. at 0-2-0 per 1b. 014 0
Cemmon salt™d X 1|3 (8) Ibs. at 0-0-9 per 1b. 02 3
Labour 2 days at 0-4-0 0 80
Total .. 2 0 3
12. Each subsequent operations with used liquids.

: Rs. a. P
Bones 9 X 9 (81) 1bs. at 0-8-0 per md. .. 080
Caustic soda 9 X 4 (43) 1bs. at 0-20perlb. .. 010 O
Common salt Nil.

Labour 2 days at 04-0 .. .. .. 080
Total .. 110 0

Assuming that the used-up liquid is used twice over the grand total
for the three operations comes up to Rs. 54-3 and the average 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 :—

Rs A. p,
1st operation—
Prices for caustic soda and common salt .. 103
2nd operation—
Price for caustic soda .. .. .. 0100
3rd operation—
Price for caustic soda .. . .. 010 O

Total v 2 13

In this case 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 lahora-
tory are given below. v
Bones meals 80 lbs. Rs, 5-8-0 without freight.

Superphosphate 50 Ibs. (18 per cent. P;05 Rs. 3-6-0 without freight).

14. Cost of mynuring an acre of land.

Comparison may be instituted about the approximate eosts of these
fertilizers in manuring an acre of land when it receives 40 Ibs. Py Os per
acre.
(3) Alkali treated bones—As this contains 25 per cent. P,O; (on

air dry samples) the amount of the fertilizers required would
be 160 lbs. per acre.

Price of 160 Ibs.

{a) @ Rs. 1-12 per 81 Ibs. Rs. 3-7-3.

(b) @ -|12]- per 81 1bs. Rs. 1-7-3.

(it) Bone meals.—This contains about 24 per cent. P 2 O s and there-
fore the amount of these fertilizers required would be 167
Ibs. per acre. ‘

Price of 167 lbs. @ Rs. 5-8-0 per 80 Ibs.

=Rs. 11-7-3.
(iii) Bone superphosphates—It contains about 18 per cent. P, O

- ;1213 ltl:le amount of this fertilizer required per acre would be
S. i

Price of 222 1bs. @ Rs. 3-6 per 50 Ibs.
) =—=Rs. 11-13-3.
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15. Potculture Ezpervments.

To test the fertilizing capacity of these alkalj disintegrated bones, it
was considered worth-while to compare the effects on these alkali treated
bones with those of bone-meal and bone superphosphates on erop yields.
Of the soils used, one was a noncalcareous alluvium soil. (Kalyanpur near
Cawnpore) and the other was an acid soil (Daceca).

Nature of the soils—The Kalyanpur soil had a pH value of 7.94 and
had the following mechanjcal composition—

Per cent.
Clay . . . .. 18.26
Silt .. .. .. .. 1918
Coarse sand .. . .. . 1.5
Fine sand .. .. .. .. 5784

The pH value of Dacca soil was 5.51 and on mechanical analysis it
‘was found to consist of

Per cent.
Clay . . . .. 19.28
Silt .. .. .. .. 2543
Coarse sand .. . . .. 146
Fine sand . .. . .. 340
The chemical characteristics of the two soils are noted below.
Kalyanpur Dacca
_— soil. soil.
Per cent. Per cent.,
Organio nitrogen 0-066 0-106
Organic matter and combined water .. 2-56 4-08
‘Total phospheric acid 0-073 0-005
Available phospheric acid (1 per cent. Citric acid method) . 0-031 0-0016
“Total potash . .. .. .. .. 0-85 0-42
Lime .. .. . e . . . 0-47 0-18

16. Fineness of the fertilizers used.

The fineness of patch of bone fertilizers are of much significance on
crop yields. A sample of alkali—treated bone and one of untreated bones
were sieved out into fractions of different fineness. Determinations of the
s0-called ‘¢ available ?’ phosphoriec acid in these different grades by the 2
per cent. citric acid (Wagner’s) method also show that the smaller the
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sizes of the particles, the more soluble are they in 2 per cent. citric acid.
The following table illustrates the fact.

Per cent. P, O, solubla
on total P,&u
available P, O,
Finenesa of bone fertilizers,
Alkali
treated Bone-meals.
bones.
Between—
1020 L M. M. .. .. . . .. 53-97 27-98
20—40 L M. M. .. . .e . .. 79-34 43-15
40—60 L M. M. e . . .. .. 93-11 56-82
60—80 L MM, . . .. . .. 94-18 72-00
80—100 L M. AL .. . . . .. 95-72 87-96
Finer than 100 L M, M., .. . .. . .. 98-42 63-64

It thus follows that for purposes of strict comparison bone fertilizers
of the szme grade of dimension should be employed. In the present set
of pot experiments, the fractions between 20—40 1ML, representing the
major portion of these bone produets, were used. In the casc of bone
super this being very fine and completely soluble in water, the stuff as
available in the market had to be used.

To study the influence of fineness on crop yield, there was also an extra
set withk alkali treated bones of a size finer than 100 I, utilized for
treating Dzcea soil.

17. Rate of phosphoric acid added.

Phesphoric acid was added to the soil at the rate 50 1hs. P 0, per
acre of land.

Trealment—The superficial 67 layers of soils obtained from Kalyan-
pur and fronll' Dacca were filled in the usnal way into pots of size 1°
(height) X 97 (diameter) which had a layer of gravel at the bottom. The
Jjars were in triplicate,

18. Crops.

. A kharif crop of marwa (Eleusine coracana) was grown, 4 plants
being aliowed to grow on each pot.

19. The plants.

The progress of the growth of the plants was systematically observed.
When the plants were about 2 months old, they were photogra%hed.

. Plate No_ I (not printed) illustrates the comparative effects of tha
3 fertilizers on the growth of the Marwa plants in Dacea soil. The infla-
ence of alkali treated bones is quite evident from the size and freshness
of the plants in pots Ne. 22 & 24,

Plate No. IT (not printed) illustrates the effect of the alkali treated
bones on the growth of the plants in Kalyanpur and Dacea so0ils. Dacea
soil being initially poor in P3O; has been benefited by this fertilizer,
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Plate 111 (not printed) shows the remarkable effects of alkali treated
fine bones (dimension finer than 160 I.M.M.), compared to alkali treated
coarse bones (dimension between 20—40 I M.M.) and bone superphosphate.

20. Flower counts.

Iqﬂox-escence of the plants was carefully recorded every day, the
following tables give the number of flowers counted from each pot up to-
hLarvesting time.

Kalyanpur soil,

No. of flowers.
Treatments,
lst pot. | 2nd pot. 3rd pot. | Mean.
No manure 6 7 5 8
Bone-meal 6 6 8 7
Alkali treated bones 8 6 5 L]
Bone super 8 5 5 6
Dacea soil. -
No. of flowera,
Treatments. —
1st pot. 2nd pot. | 3rd pot. Mean,
No manure 4 4 3 4
Bone-meal [} 5 6 6
Alkali treated bones . . e 9 9 8 9
Bone super 5 9 9 ]

Flowering was not much influenced by phosphatic treatment in the
case of Kalyanpur soils, whereas in Dacca soils the plants responded fo
the fertilizer additions. There were only 4 flowers each in the no manure
pots but with alkali treated bones nine flowers per pot were produced.
Alkali disintegrated bones stood first, then came super and mnext bone-
meal. )

21. Harvesting.

Before the plants were harvested the heads containing the graing were
separated from the stalks. The stalks and the grains were then dried in
the sun 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. : '
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Kalyanpur soil.

Weight of Weight of |Mean weight [Mean weight
Pot Treatments. grain stalks of grains of stalke
No. per pot per pot per pot pet po
(grms.). (grms.). (grms.). (grma.).
1 | No manure 15-28 26-5
2 Do. . 15-1 28-5 } 14-4 27-6
3| Do . . 12-85 28:0 ,
4 | Bone meal . 13-66 19-8
5 Do. . . 14-25 23-00 } 14-4 21-8
6 Do. 15-25 23:00
7 | Alkali treated bones 17-65 28-00
8 Do. 16-30 23-50 } 16-3 24-8
9 Do, . 15-00 23-00
13 | Bone super . 19-70 22:00
14 Do. . 14-85 2200 } 16-7 2000
15 Do, . 15-65 16-00
Dacea soil. ’
18 | No manure 10-50 21:00
17 Do. 6:40 13-50 } 8:15 15-2
18 Do. . . 7-66 11-00
19 | Bone meal 14-30 21-00
20 Do. 19-10 25-50 } 15-20 22-2
21| Do 1220 20-00
22 | Alkali treated bones 18-90 26.50
23 Do . 21-70 22-00 } 19-10 24-2
24 Do 16-70 24-00
28 | Bone super 168-10 21-50
29 Do. 18-90 26-00 16-70 22.7
30 Do. . 14-10 20-50

It is cbserved that in Kalyanpur soil which has high percentages of

total (0.073 per cent.) and of available (.031 per cent.) phosphoric acid,
responded little to additions of bone products but that Dacea snil being
extremely poor in total (005 per cent.) and in available (.0016 per cent.)
phosphorie acid responded appreciably to the wuses of these phosphatie
amendments. The weights of both grains and stalks inereased with the
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addition of phosphorie acid, and of the three bone fertilizers used, alkali
treated bones prepared af Pusa produced best effects.
22. Influence of fineness on the yields of crops.

The following 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 comparative values of crops yields from the use of alkali treated
bones (fine) with those from the use of superphosphate and alkali treated
bones (eoarse). )

Dacca soil.

Weight of | Weight of | Mean weight {Mean weight
Pot Treatment, . graing stalks of grains of stalks
No. per pot per pot per pot per pot
(grms.). {grms.). (grms.). (grms.).
28 | Bone super . 16-10 21-50
29 Do. . . . 19-90 26-00 16-70 22-7
30 Do, . . 14-10 20+50
46 | Alkali treated bone (fine) .. 14-75 34-70
47 Do, . 22-50 28-00 18-95 31-20
48 Do, . 19-60 30-00
22 | Alkali treated bone (coarse). . 18-20 26-50
23 Do, o 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. Conclusions.

1. A simple method for the preparation of bone fertilizers has been
described. The method consists in disintegrating raw bones in a sclution
of alkali containing 1.5 per cent. caustic soda and 1.0 per cent., common-
salt. The 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 bones 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 nine lbs. of bone is packed in each tin and 36 lbs. of solulion
containing 4 1b. of commercial caustic soda (72 per cent. quality) and 1{3
Ib. of common 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
lignid 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 1bs. of the used-up liquid is mixed up with 9 Ihs. of fresh solution
containing £ ib. of the caustie soda and the mixed liquid 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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‘aecount and only As. 12 per maund when the cultivators do the work
theraselves. .

The prices of bone meals and bone superphosphates are about Rs. 5-8
and Rs. 5-8-9 per maund at Caleutta, respectively. The cost of manuring
an acre of land by alkali-treated bones is cheaper than those by the use
of bone meals and by bone superphosphates.

3. Poteulture experiments have been carried out to test the compara-
tive fertilizing capacities of the alkalj treated bones with those of bone
meals and bone superphosphates. The bone fertilizers prepared here by
the alkali process have been found to be in no way inferior to superphos-
phates, they have produced belter effects, in the present experiments on
marwa in Dacea soil.

ANNEXURE III

NotE BY RA0 BARADUR D. L. SanasrasuppHE, M.Sc., M.Ag., AGRICULTURAL

) SHEMIST TO THE GOVERNMENT oF BoMBAY, PoONA.

- - L
Introduction.

At the first meeting of the Fertilisers’ Committee of the Imperial
Council of Agricultural Research held in June 1930 the question of erush-
ing bones was discussed. at some length and it ‘was then decided that some
definite experiments should be tried to find out some way of making the
bones easy te crush by treating them before they are subjected to erush-
ing.

It is a well known fact that bones are a valuable source of phosphorie
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 Iis. 8
per ton for collection. This material is transported by carts and railways
through various agencies to bone crushing factories where it is delivered at
about Rs. 50 per ton. After charging about Rs. 20 for crushing and in
addition paying agency and transport charges on the way back the bone
meal is sold to the village cultivators at Rs. 130 to Rs. 140 per ton. Bones
cut into 3 inch and larger pieces are exported. This demand has now
gone down and hence bone meal is a little cheaper. The details about eol-
lection, transportation and agencies are given in the appendix.

The bones have one great defect. They are not friable and brittle.
They are tough and unless there is a special machine they cannot be crush-
ed. By crdinary pressing they simply get flattened. It is hence that
they must be sent to a special bone crushing factory in order to powder
them. As the transport and agency charges cannot be cut down in this
process there is very little hope of making bone meal cheap enough to be
within the easy reach of cultivators. We must find out some process by
which the bones can be made friable and can then be crushed in village
centres without any costly machinery.

The Fertilisers’ Committee asked me as one of the representatives of
the Bombay Presidency to try experiments on the disintegration of bones
to make them easy for crushing.

The results of these experiments have now been put together. In see-
tion V of the paper the economic side of the treatments is discunssed in
order to enable the workers to find out which of the processes experimented
upon. is the most suitable.
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Experiments were 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 and therefore
they were taken up at once. Bones were weighed and put into suitable
drums along with the chemicals or bulky materials. Each treatment had
four to five drums. One drum from each treatment was taken at suitable
intervals. 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 tested to determine the disintegration produced in the bones with
regard to crushing.

To measure the change some arbitrary standard had to be fixed. It
was therefore decided to pass a definite quantity of bones through a small
ore crushing 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 printed on page 84 of the proceedings of the second meeting of the
Fertilisers Committee, Febrnary 1934.)
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{Diagram printed on page 85 of the proceedings of the second meeting of the
Fertilisers Committee, February 1934.)

The only modification made in the machine was to replace the plane
surface plates by grooved ones, The erushing plates in thd 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 second 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 was 0.25 inch At the time
of the second crushing the plates were brought closer together with 1.8
jnch distance at the top and 0.125 inch at the lower end. The crushed
material was passed through 2 mm. sieve and weighed.
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~ As all the treated bones were subjected to exactly the same process of
crushing the results obtained are comparable.

A separate section is devoted to each type of treatment. In discuss-
ing 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 eco-
nomie point of view.

Strong alkali solutions like 20 per cent, and 10 per cent. caustic soda
divintegrate bones very quickly but these solutions are costly and difficult
to handle. 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 sufficiently 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 difficulty in handling them. Dilute acids like 2 per cent. hydrochlorie
or 2 per cenl. sulphuric acid are very, slow in.their action and are not
much better than water. These are, therefore, not worth consideration.

The bulky materials like cattle dung, urine, farm yard manure, ete.,
are all very cheap but so slow that these will not be accepted by men who
waut to sturt bone-crushing as a business concern.

Boiling with water is not of much use. Treatment with steam under
pressure is very effective and makes the bones very easy to crush but the
cost is & little too high. Roasting or half-charring of bones is very simple,
clean and cheap, The bones treated by either of the processes are easily
crushed. There is very little loss of nitrogen in roasting although
there is some loss in half-charring. Even after making allowance for this
loss the processes prove to be economically sound,

In filling drums and analysing samples Mr. N. R. Gurjar, B.Ag., of
the chemical laboratory of the Agricultural Chemist, gave valuable help
and deserves sincere thanks,

Treatment with Chemicals.

Bones were subjected to treatments with chemicals of two types—(a)
and (b) acid.

(a) Alkali Treatments —Under the alkali treatments there were (1)

caustic soda, (2) washing soda and (3) caustic lime. The strengths of
these were as follows :—

Caustic alkali 20 per cent,
2, Caustic alkali 10 per cent.
3. Caustic alkali 5 per cent.
4
=4

[

. Caustic lime 5 per cent.
5. Washing soda 5 per cent.

6. Washing soda 2 per cent.

It may be stated here that the first two treatments were taken only on
theoretic.al considerations and for the sake of comparison as alkalies are
very active on bones. In each case the chemical was added to water to
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make up the necessary strength and this was added to bones kept in
drums. The quantity of the liquid was enough to keep all the bunes im-
mersed in the liquid. The strength and the level of the liquid was kept
up by adding water to make up what was lost by evaporation. For each
experiment there was a series of drums and at fixed periods ons drum
from each trcatment was taken. For short period experiments the quan-
tity of bones was 5 pounds for each treatment, for each period ; and in
long period experiments the quantity 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 drums each having 5 pounds of bones. Out
of these one lot was crushed at the end of 24 hours, second at the end of
8 days and so on. In the case 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 taken at the end of the first month, another at the end of the second
month and so on.

‘When the material was removed from the strong solutions of caustie
soda a good deal of the material was found to form a bulk with the solu-
tions. In such cases the whole bones were removed, washed with water,
dried and crushed. The pulp that remained behind was dried. A part
of this was washed well with water. Nitrogen was determined both from
the washed and unwashed material. In such cases where pnlp was not
formed the bones were removed, washed, dried and crushed. Drying was
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 svda and 5 per
cent. wushing soda the trials were made for periods of 24 honrs, 8 days,
16 days and 24 days ; for 5 per cent. caustic Jime the periods 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 months.

The quantity of bones found under each trial after drying but before
crushing was as given below. Some loss on the original weight is expected
due to drying but the rest of the loss must be attributed to the formation
of pulp due to the action of the liquid in which the bones were kept.

TasLE No. 1.

Showsng the per cent. of dried bones recovered after treatment,

Period of soaking,
Treatment.
24 hours, 8 dayn, 16 days. 24 days.
1
Per cent. of dried bones recovered.
Caustic soda 20 per cent. .. . “-3
Caustio soda 10 per cent. .. .. 56-4
Caustio soda B per cent, .. .. 82-5 85:0 413 2
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With other treatments the quantity recovered was about 95 per cent.
whicl means that there was practically no formation of pulp with the
chemical used 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
16 days. The action of caustic soda is also seen on the bones recovered.
They become friable. This action was tested by passing the dried bones
through the crusbing machines already described. The time required for
crushing is in inverse ratio to the action of the chemical. 45 to 50 per cent.
of the material twice passed through the machine conld pass through 2
mm. sieve.

TasLE 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.
ing in soaking, ing in
minutes. minutes.
Raw bones .. . . 95
Caustio soda 20 per cent.— Washing soda 5 per cent.—
24 hours .o . 15 8 days . .. 33
16 days .. .. 32
24 days .. .. 28
Caustic soda 10 per cent.— ‘Washing soda 2 per cent.—
24 hours . .. 29 One month .. .. 62
Two months .. .. 45
Three months .. .. 28
Four months .. .. 25
Caustic soda 5 per cent.— Caustic lime 5 per cent.—
24 hours . .. 52 Onemonth .. .. 40
8 days .. .. 10-5 Two months .. . 35
16 days e . 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
very effective,. We have, however, to take a number of facts into con-
sideration. 20 per cent. caustic soda is too strong to be handled. The
cost of the treatment is high and the pulp formed is highly alkaline and
must be washed well before using on the land. 5 per cent. canstic soda is
able to make the bones friable in § days to the same extent to which 20
per cent. caustic soda can make them friable in 24 hours. We have also to
take into consideration the nitrogen per cent. in the treated bones before
DI92ICAR
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we fix upon any treatment. The nitrogen in the treated bones is given in
the following table :—

TasLe No. 3.
Showing the per cent. of mitrogen in treated bones.

Treatment and period of soaking. | Nitrogen Treatment and period of Nitrogen
per cent, soaking. per cent.
Caustic soda 20 per cent.— Caustic soda § per cent.—
24 hours well washed and 0-17 crushed bones 24 hours .. 2.68
dried pulp.

8 days . .. 2-76

Crushed bones .. .. 1-29
' 16 days .. . 2.78

Caustic soda 10 per cent. pul, 0-65
pe e ! 24 days . 2.78

Crushed bones .. .. 1-89

The proportion of nitrogen as given above is from well washed mate-
rial to remove the alkali as far as possible. Considering all points of view
it will be seen that 5 per cent. caustic soda treatment for 8 days would be
the most suitable if caustic soda is to be taken for treating the bones,

Taking now washing soda in two strengths the following percentages’
of nitrogen in well washed bones are obtained. There is no appreciable
quantity ¢f pulp formed with washing soda of the strength taken :—

TasrLe No. 4. ‘
Per cent. of mitrogen in treated bones.

Nitrogen Treatment and period of Nitrogen

Treatment and period of soaking. | per cent. soaking. per cent.
Washing soda b per cent.— Washing soda 2 per cent.—

8 days . .- . 3-56 2 months .. . 3-64

16 days . .. 3-60 3 months .e .o 3-60

4 months .. . 3-58

In washing soda 5 per cent. seems to be far better than 2 per cent. in
making the bones friable. There the loss of nitrogen also is not much.
The besi treatment with this chemical would be to soak the bones in 5
per cent. solution for 8 days. .

Caustic lime also has a disintegrating action on bones. When it i
mixzed with water to the extent of 5 per cent. its action is a little better
than that of 2 per eent. solution of washing soda in making the bones
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friable but it is far below the action of 5 per cent, ‘washing soda. Ilones

treated with caustic lime need not be washed for being used as manyre.
Nitrogen in the bones treated with caustic lime was found to be as fol-
lows :—

TasLe No. 5.
Nitrogen per cent. in bones treated with 5 per cent. Caustic lime.

Period of soaking. Nitrogen per cent. ’

One month .. . . . . . 3-30

Four months . .. . . . 314

Treatments which require long periods are not likely to be taken up
by people as a practical proposition and it is necessary to take the 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 which
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 Treatmenis—It is well known that strong hydrochlorie and
sulphurie 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 necessary
to avoid, except on theoretical grounds, strong acids which are costly and
also bad for handling. Hence only 2 per cent. solutions of hydrochlorie
acid and sulphuric acid were taken. Bones were kept in these acids and
also in water for comparison. The comparative friability of the treat-
ments can be judged from the following table :—

Tasre No. 6.

Minutes required for 1.5 pounds of dried bones to pass through the crush-
sng machine,

One . Two Three Four
Treatment. month, months, months, months,
Number of minutes required.
Water .. . e . ) 63 45 45 32
Hydrochloric acid 2 per cent. . 45 30 . 30 25
Sulphuric acid 2 per cent. .. . 60 @ . 35 : . 30

Raw bones require 95 minutes for 1.5 pounds to pass through the
machine twice. (Table No. 2}.
L192ICAR
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About 45 per cent. of the crushed material from acid treatment is fine

enough to pass through 2 mm, sieve, . . ‘
The. table shows that hydrochloric acid has the highest action and

water the lowest. But the acids in such low strengths do mnot show much
advantage over water.

The 2. per cent. acids compare well with 2 per cent. washing soda
giving practically equal actions in making the bones friable. By treat-
ment ‘with acids the percentage of nitrogen in bones calculated on dry
matter is lowered.

—e e Tasre No: 7.

Per cent. of nitrogen in bones treated with acids.

Treatment. Nitrogen per cent.

‘Water—

' One month ... .. .. . . . 4-04
Four months . .. .. . .. . 4:04

. Hydrochloric acid 2 per cent.—
One month .. .. .. .. .. .. .. 3-62
Fqu;months .. .. .. . . . 3-03

Sulphuric acid 2 per cent—
Onemonth .. .. . . L . . 3-57
Four ﬁonths . . .. .. .. . 3-08

When all the factors are taken together such as nitrogen, friability of
bones and cost of material, water proves to be more suitable than dilute
hydrochloric or sulphurie acid. -
' o ‘ 1I1.

Treatment with bulky materials.

The bulky materials used for making the bones friable were (1) soil,
(2) farm yard manure, (3) cattle dung, (4) urine and there was water
also for ecomparison.

=~ “The weight 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 of bones. 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 were covered well and the loss of watér due to evaporation was

made up from time to time. There were four drums under each treat.

-ment. - When bones were removed for crushing they were washed to re-
amove all-adhering material and dried in the sun, . One drum of ecach treat-
suent was removed 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 :—

TasLe No. 8
Minutes taken to pass 1.5 pounds twice through the mill.

One Two Three Four
Treatment. month. | months. | months. | months.
Soil . . . .. . 60 47 29 ‘25
Farm yard manure . . 60 38 34 32
Cattle dung . .. .. e 65 50 32 25
Cattle urine . . .. .. 50 33 | 32 25
Wator .. .. . . .. 63 45 45 32

About 45 per cent. .of the crushed material passes through 2 mm.
sieve. Out of the bulky materials tried urine is the quickest.

The farm yard manure is a material which is rotted while cattle dung
is not. The action of farm yard manure is quicker than that of cattle
dung in the beginning but after thfree months cattle dung is more active.
With all the differences that are shown above water seems to do well if the
treatment continues for four months. Upto three months the other mate-
rials are more advantageous than water. :

With regard to the nitrogen in the treated material we find the follow-
ing percentages.

TasrLE No. 9.

Nilrogen per cent. in bones treated with bulky materiuls.

Treatment. m(o)::h. i m(;l;xv’:gé. n'i[t‘)}xlx?l?s. mol;‘:?lll:.
foil .. . . v . 4-09 3-92 3:76 358
Farm yard manure . . . 4:09 3-96 3-96 4-1
Cattle dung .. .. . . 4:16 4-15 3-88 3-84
Cattle urine . .. . .. 3-94 3-94 3-88
Water .. . . . . 4-04 . ' . 4-04

In treatments with bulky ‘materials the cost of the materials is not of
much consequence since these materials are available on the farms and
are ultimately added to the soil for which they are meant. But as the
periods taken for disinlegration are long they cannot be considerel as use-
full treatment in crushing hones.
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1v.

Treatment wulh Aeal—aret and dry.
Bones were treated with (s) wet and (3) dry heat and () they were
also subjected to the action of charring.

(a) Wet Aeat.

Wet heating consists of heating the bones in contact with water or
steaming them in an autoclave.

Three pounds of bones were boiled in water for (1) one hour and (2)
for three hours. They were well dried and 1.5 pounds of each was sub-
Jected to the crushing test. Bones boiled for one hour toock 43 minutes to
pass twice through the erushing mill while those that were boilel for three
Lours took 32 minutes. The first lot contained 424 per cent. nitrogen
while the second contained 4.14 per cent. nitrogen. The three hour bail-
ing raakes the bones slightly more friable than one hour boiling but does
not show much advantage over one hour boiling. In autoclave steaming
three pounds of bones were subjected to steam action at 140°C. for (1)
one hour and (2) two hours. The bones subjected to two-hour steaming
under pressure eould be easily pressed and crushed by hand but not so the
bones stenmed for one hour only. Their friability and nitrogen per cent.
are given below for comparison.

Tants No. 10,
Minutcs token to pass tawice through the mill and the nitrogen per cent, in
dones.
Minutes required X
Treatment. $0 pass twice Nitrogea cent.
through the mill. e
Autoclaved with steam at 1 40°C.—
For ome hour .. . . . 8 3-8§3 46 yor cent. passing
Foe ) s s éhmgi 2 mm. sieve.
two hours . . . - 56 cent. passing
thmgr;-. sieve.

Steamirg the bones st 140°C. for two hours makes the bones perfect-
ly friable and if this is practicable in rural areas it will be an ideal pro-
cess hut this may not prove to be the process fit for rural areas at present

() Dry heating.

In dry heating bones were heated in air oven. 3 pourds of bones
were beated for 5 hours at 100°C. and another 3 pounds were heated for
5 hours at 150°C. On passing through the mill they gave the following
figures —

Tarix No. 11.
Time required to pass twice through the mill and Nitrogen per cent.

tos taken)
Treatment. %0 pare twice | Nitrogen
porcent.
the mill.
Hoated at 100°C. for 5 boars - . - - 15 415
Heated at 150°C. for 5 bours . . .- .- 13 4-39
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Dry heating though not as effective as steam at 140°C. yet it has a
sufiiciently guoé action in making the bone friable and easy to erush. In
this process there is no loss of nitrogen.

Since cven heating gave good resulis experiments in roasting bones on
ordinary fire of dry leaves, etc., were tried. Ten pounds of bones were
spread on an iron sheet put on a shallow pit to burn fuel. Another iron
sheet was put on the bones as a cover. The fuel used was 1.5 lbs, 2.5 ibs.
and o lbs. After the whole fuel was burnt, the bones were allowed to
coul down and were then crushed. The results obtained were as follows —

TasrLe No. 12,

Time taken by 1.5 lbs. of bones to pass twice through the mill and also the
per cent, of nitrogen present sin the bones.

Min tes

required to
Treatment. pass1-31 s| Nitrogen
twice j ercent.

throu: h tie
With 15 lbs. of fuel for 10 lbs. of bone .. .. .. 20-5 . 4-12
With 2-5 Ibe. of fuel . . .. .. o | 5-0 4-13
Vith 5 1bs. of fuel . . .. . . 10-5 4-41

LRoasting on jron sheets seems to be quite effective in making the hones
friable without loss of nitrogen. The whole process of heating does not
take mcre than an hour. If large quantities are to be heated they must be
spread evenly in one layer and roasted.

(¢) Half-charring and Charring.

In order to avoid all care and trouble in roasting bones between iron
sheets heating bones directly in contact with the fuel was tried. If the
bones are burnt down they give us only the ashes which coutain all the
caletum phesphate but lose practically the whole of the nitrogen. There-
fore charring and half-charring processes were tried. In this, dry leaves
and farm refuse were used. For half-charring the quantity of fuel re-
quired is 10-12 1lbs. for every 100 lbs. of bone and in full charring the
quantity of fuel is about 16 lbs. per 100 Ibs. of bones. The bones with
thes: trials gave the following results by crushing. The charred bones
can he casily erushed by fingers. The half-charred also are sufficiently
casy for erushing =—-

TasLe No. 13.
Time requived by 1.5 pounds to pass twice through the mill and the per-
centage of Nitrogen.

Minutes re-
quired to Nitrogen
Treatment. pass twice per cent.
through the
mill.
Half charred . . . . . . 10 2-89
Full charred . . . . . . 5 1-55
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Full charring requires more fuel and causes much loss of nitrogen.
Half charring is a very simple process which does not take more than an
hour for the full process and retains a sufficient quantity of nitrogen ju
‘the half-charred bones,

V.—The Economics of the processes tried for the Disintegration of Bones.

The prices of bone meal were very high till October 1930. As deli-
vered at the factory the rates were 90 to 100 Rupees per ton, whereas they
are now (in July 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
reaches a farm or a garden in a village, due, as already indicated, to trans-
port and agency charges. Whatever be the processes recommended they
must ke examined in the light of the final price which the agrieulturist
will have to pay. It is, therefore, proposed to calculate the cost of the
best processes under each type of treatment.

Under treatments with chemicals those with 5 per cent. Caustic soda
and 5 per cent. washing soda may be taken to be the best of those that
are tried znd their costs may be calculated and similarly for other types. .

VI—Cost of treatment.

Caustic soda 5 per cent—For every 100 pounds of bones the solution
required is 200 pounds. The total quantity of solution for ome ton of
bones will be: 4,480 pounds. ‘At 5 per cent.'the quantity of Caustic soda
will be 224 pounds. If the rate of caustic soda is Rs. 344 per ton the
cost of ireating one ton of bones will be Rs, 34.4. The cost of washing
the caustic soda from the treated material must be taken into eonsidera-
tion but the labour charges may be left untouched for the present.

Washing soda 5 per cent.—The quantity required for treating one ton
of Liones will be 224 pounds. If the washing soda is available at Rs. 152
per ton the cost of treating one ton of bones will be Rs. 15.2.

" Bulky materials—Treatment with bulky materials need not be taken
into account since these bulky materials will be invariably available to
the agriculturist as manures. Further, as the bulky substances act very
slowly in making the bones friable, these treatments will not be of much
use in the process employed to facilitate the crushing of bones and their
costs need not be calculated at all.

. Hot treatments-—Boiling with water is not of any advantage. Steam-
ing under pressure has an excellent effect on making the bones friable, but
the process is not 'within the scope of the rural people and may prove to
be costly as it would come to about Rs. 40 per ton of bones.

Roasling on iron sheets and half charring seem to be the best suited
to the village conditions.

.. Cost ¢f roasting on iron sheets.—Good results are obtained by using
25 pounds of fuel to. heat 100 pounds of bones ;- therefore for one ton
of bones the quantity of fuel will be 560 pounds. The fuel used was
waste hay or crop stubbles. These materials can be easily obtained at
the rate of annas four per maund of 80 pounds. Therefore for heating
one ton of benes the cost will be about Rs. 1-12-0. Cotton stubbles and
dry leaves are very cheap in many places and the cost in suech plaees
for Leating bones will .be-even less than this. The final product after
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.heating is 90 per cent. of the original quantity. Therefore the cost of
fuel to obtaiu 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 hones. For
one ton of bones the quantity of fuel required will be 313.6 pounds. This
at the rate of 4 annas per maund of fuel will be one rupee per ton, In
one trial on half charring of bones the fuel charges for 1,475 pounds of
bones were onl]y annas two at Kumta and also in another trial at Dharwar
the cost of fuel was found to be about annas 4 per ton of bones. The
quantity obtained after half charring one ton of bones is about 70 pex!
cent, ; therefore to obtain one ton of half charred bones the cost of fuel
will be about annas six. It will be seen that in no case the cost of fuel
for one ton of final product will be more than one rupee.

VIL.—Cost of crushing.

The cost of crushing is another item which has to be taken into
account. Wken labour on daily ‘wages was engaged to crush half charred
bones by stones the labour cost was found to be annas two 1o erush and
sift 60 pounds of half charred bones at Dharwar and at Kumta labour
charges for charring, crushing, and sifting were found to be Rs. 1-4-0 for
860 pounds of half charred bones. The Dharwar cost works at Rs. 4-11-0
and the Kumta cost works at Rs. 3-4-0 as labour charges. Roughly Rs. 5
might be taken as the charges for erushing one ton of half charred bones.
The half charred bones and bones roasted on tin sheets with 25 per cent.
fuel showed in the crushing test that 1.5 ‘pound of each requires 10
minutes and 15 minutes, Tespectively. Therefore, roughly speaking, the
eost of crushing roasted bones will be one-half times as much as that
of crushing half charred bones. This means the charges for crushing
one ton of roasted bones will be Rs. 7.5. Similarly for 5 per cent. caustic
soda and 5 per cent. washing soda the cost of erushing one ton of treated
bones will be Rs. 5 and Rs. 16, respectively. If instead of manual power
bullock power is used and bones are erushed 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. 8.3, Rs. 5 and Rs. 10-6.

VIII.—Calculation of full cost.

In full cost accounts the cost of the bones must come first. Practically
in all the villages in the Bombay Deccan the charges paid for eollecting
bones are Rs. 7 to 8 per ton. But it may not be possible to erush bones
in every village. It may have to be done in a suitable ceontre for a
‘group of 30 o 4C villages, Under these conditions the trausport and other
chavges wiil have to be taken into account. Rs. 4 for transport and Rs. 4
for agents, etc., per ton would be a reasonable charge and hence the cost
of bones at sach centres would be Rs. 16 per ton instead of Rs. 8.
Calculations may be made for individual village work and also for rural
centres separately. .

It is now possible to work out the full cost for the treatments with :—
1. Caustie soda 5 per cent.
2. Washing soda 5 per cent.

[

. Half charring.

-

. Roasting on tin sheets.
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1. Caustic soda 5 per cent~—85 per cent. material is obtained eafter
treatment. Therefore, to begin with 1.2 ton of bones must be tiken to
get one ton of treated material. Bones are collected in villages at the
rate of Ls. 8 per ton ; the cost of 1.2 ton will be Rs. 9.6. After trans-
port charges to a rural centre it will be Rs. 19.2 at Ra. 16 per ton, The
cost of treatment will be Rs. 41.2 and the cost of crushing will be
Rs. 8.3. Removal of the alkali by washing may cost one rupee per ton.

. 2. Wushing soda 5 per cent.—85 per cent. material is obtained after
treatinent. Therefore to start with 1.2 ton of bones must be taken. The
cost will Le Rs. 9.6 in a village or Rs. 19.2 at a rural centre after paying
transport charges, etc., the cost of treatment will be Rs. 18.5, cost of crush-
ing Rs. 10.6 and of washing alkali, ete., rupee one.

3. Half charring—T0 per cent. material is obtained after treatment.
Therefore 1.43 ton of bones will have to be taken at the beginning in
order to get one ton of the final material. This will cost Rs. 11.5 in
a village or Rs. 23 at a rural centre. The cost of charring will be rupee
one, to vblain one ton of half charred material and the cost of crushing
will be Rs, 3.3.

4. Roasling on tin sheeis—90 per cent. of the original material is
obtained after treatment. To get one ton of treated material 1.1 ton of
bones wust be taken to start with. Thke cost of bones, therefore, will be
Rs. 8.8 in a village and at a rural centre Rs. 17.6. Cost of roasting will
be Rs. 2 and of crushing Rs. 5.

By putling side by side all the expenses a good comparison can be
made of them. In villages they will be as skefched below :—

TasLE No. 14.
Ezpenses to obiain one ton of final product of treated bones if prepared in
a village.
Cost of Cost of Cost of
bones to got | treatment | crushing Total cost
Treatment. one ton of for one ton of | per ton for
final obtaining | the treated the final
material. one ton. bones. product.
Rs. Ra. Re. Ra.
1. Cuatic soda 5 per cent. .. .. 9-6 42-2 33 55-1
{including
N washi 1g).
2. Washing soda 5 ger cent.’ .. 9-6 19-5 |- 10-6 39-7
(including
washing).
3. Half charring .. .- . 11-5 1-0 3.3 158
4. Roasted bones . e 8-8 2.0 50 15-8
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The total eust per ton of bones including transport and agency charges
to a rural centre would be Rs, 16 as shown in another plare. The cost
of one ton of treated material under this condition will be as follows :—

TasLe No. 15.

Ezxpenses to obtain one ton of final product of treated bones at o central
place in rural areas. '

Cost of Per ton Per ton
bones to get |  Cost of cost of total cost
Treatment. one ton of treatment. | cruslLing for
final the treated the final
material. bones. product.
Rs. Rs. | Rs. Rs.
1. Caustio soda 5 per cent... . .. 19-2 42-2 3-3 64:7
2. Washing soda3 per cents e | 192 19:5 10-6 49-3
3. Half charing .. . 23-0 “ 10 o 3.3 27-3
4. Roasted bones .. . 176 | 2:0 50 24-6

During the treatment of bones some amount of nitrogen is lost and
since it is one of the valuable food constituents its value must be taken
into account. The differences in the nitrogen percentage due to treatments
are as given below :—

TasLE No. 16.
Nitrogen per cent. in one ton treated bones.
Nitrogen In one
per cent. ton.

Lbs. Lbs.
1, Raw bones (original) .. .. . . .. 4-09 91-6
2, Caustic soda 5 per cent. e . . o 2-76 61-8
3. Washing soda 5 per cent. . .. .. .. 3-60 80-6
4, Half charred .. . .. A .. . 2-89 64-7
. Roaated . . . . . .. 413 | = 925

In order to ascertain the total loss of nitrogen in the proecess it is
necessary to 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 No. 17 givea tfxe quantity of bones taken to obtain one ton of
final treated material, total nitrogen to start with and the quantity of
nitrogen in the final product and thus the loss sustained.

TaxLx No. 17.

Quanti Quantity Quantity
dh-:tylo of aitrogea | of nitrogen Loes of
Treatment. obtain ome 0 start in the final mitregea
tom of final with. treated sustamed.

treated material.

matetial.

Lbs. Lbe. Lhe. Lbes.
1. Cuastic sods 5 per cent... . 2,688 109-9 61-8 48-1
2. Washing soda 5 per cent. . 2,688 109-9 80-¢ 29-3
3. HaX¥ charring .. . .o 2,723 111-4 64-7 4“*©-7
4. Roasted bones .. .e 2,358 96-5 92-3 40

Sulpkate of ammonia is sold at present at the rste of Re. 145 per
bag of 224 lbs. Taking 20.5 per cent. of nitrogen in sulphate of anurovia
its price may be taken to be three pounds of mitrogen for one rupce

The loss of nitrogen when caleulated in money value on this basis will be
as follows — .

TarLE No. 18.
Loss in maney due to loss in nitrogen calculated on one lon of the firal
product.
Loss in money due to loss
Treatment. in nitrogen.
_ Ra
1. Czustic soda 5 per cent. .. 16
2 Wasking soda 5 per cent. .. .. .. 97
3. Half charring .. .. .. 153
4 Roasting .. . .. 13

During the treatments there is also change in the proportion of phos-
phorie acid. Though there is no addition or loss of vhosphoric acid
vet the reduetion of the organic matter and in some eases of {he moisture
also enhances the percentage of it in the fina]l product.

In order to get one ton of the final product, different quantities of
bones must be taken for different treatments as slready indicated. What-
ever be the amount of phosphorie acid in the original quantities of bimnos,
its perccntage must be determined ultimately in one toa of the prodoet.
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Since in each treatment the quantity of the original bones is more than one
ton, the end product will contain more of phosphoric acid per ton than the
original bones. This excess will increase the value per ton of the final
product. The increases obtained per ton in each treatment are given

below :-—

TasLe No. 19.
Quantity of
phosphoric
Quantity of acid in
bones to | the quantity
Treatment. 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. Lbe. Lbs. Lbs.
1. Caustic soda 5 per cent. . 2,688 661-2 551-0 110-2
2. Washing soda 5 per cent. . 2,688 661-2 551-0 110-2
3. Half charring .. . . 2,723 669-8 5510 1188
4. Roasting .. . . 2,358 580-0 551-0 29-0

Bope meal is sold at the rate of Rs. 80 per ton at preseat and in
stre faetories it may be Rs. 70 per ton. It is, therefore, safe to calculate
the present value of phosphoric acid in bones at 8 pounds per rupee. The
net gain due to the increased phosphoric acid will be as follows — '

TasLe No. 20.

Money value per ton of

Treatment. increased phospliorie

acid. :
Rs.
1. Caustic soda 5 per cent. .. .. .. 137
2. ‘Washing soda 5 per cent. .. .. N BN §
3. Ialf charring .. .. .. .. 148
4. Roasting .. .. i .. 38

It is necessary now to find out the algebraical sum of the loss in
noney for nitrogen and the gain in money for phosphorie acid.
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TasLE No. 21,

Gain in
Loss in money due Total loss
money dus | to increase | or gain in
Troatment. to loss in in money.
nitrogen | phosphorio
per ton. acid per
ton.
1. Caustic soda 6 per cent. .. . .. 16 13:7 2:3 1aa.
2. Washing soda 5 per cent. .. . .. 9:7 13-7 4:0 gain.
3. Half charring . . . .. 15-5 14:8 07 loss.
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 ireated bone pro-
duct is obtained both for villages and for rural centres,

TaeLE No, 22.
Net cost if Net cost when
Treatment. prepared in prepared in &
village per rural centro
ton. per ton.
Rs. Ras.
[
2. Caustio soda 5 per cent. .. .. .. . 57-4 67-0
2. Washing soda 6 per cent. . . 35-7 45-3
3. Half charring .. v . - 16-5 28-0
‘4. Roasting - . . 13-5 223
IX.—Conclusions.

Only a few agriculturists that require large quantities of bone meal or
phosphates will prepare the products for themselves in their own villages
while generality of people will buy a prepared stuff. It iy, therefore,
evident that the costs calculated for village centres are important. The
costs for manipulation in treating bones with caustie soda or washinz soda
will not suit any dealers. But the processes of half charring or reasting
are simple and cost only very little. If small rural centres are established
by some people for these processes the agriculturists will get ernsbed bobes
cheap enongh to be within their means, say, at about Rs. 35 per ton, and

leave a sufficient margin of profit to those who establish such small con-
eerns.

. Finally it may also be stated here that the material obtained by roast-
ing or charring is quite inoffensive and very convenient to handle and

to store. During charring 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 on the Collection and Crushing of Bones in the Bombay Deccan.

L

General Process of Collection and Transport.

It is. the customary right of the village Mahars to claim the dead
bodies of the animals of their villages. The Mahars remove the skin and
the flesh. The skin is soll and the bones are generally thrown away un-
cared for. They are nobody’s property and therefore may be collected b%
any one, Usually Mahars and Mangs collect these and sell them to smal
agents who go from village to village for bones. These small agents are
Mahars, Mangs or Mohomedans,

2. The small agents pay the village Mahars and Mangs at some fixed
rates per basket or per bag and carny the bones in carts to the centres
pear railway lines. From these centres bones are taken by rail to factories
for crushing or sold for export from Bombay.

3. The bones are exported to Colombo, Mauritius, Marseilles, Antwerp,
Hamburg, ete. The export agents buy either whole hones 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 bones are first crushed to get one inch, three-fourth inch, ete., bones
which. are exported and all the rest of the portion is turned into bone-
meal.

Near Kalyan one factory used to prepare bone super-phosphate from
‘whole bones hut this is now stopped. The exported bones are used in
foreigu countries for the extraction of gelatin and the residme used for
manures.

5. Bone crushing factories or bone crushers are found chiefly in the
vicinity of Thana or Kalyan near Bombay. The other factories are at
Bijapur, Hubli, Ahmednagar and one crusher at Baramati iu tle Poona
District. There is also a factory at Udhna near Surat, which crushes
bones. Very few of the factories are working at present. Most of them
crush only small quantities. It is said that the foreign demand for bones
has gone down or at least the rate offered is very low.

6. The bone meal which is used in India is sold by the factories to
agents or to men who prepare mixtures of -manures and thus the return
journey starts. The bones after passing through 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
per maund of 80 Ibs. all over the Deccan as labour for collcction. This
comes to Rs. 7 only for one ton. The prices at other places after trans-
port vary. They are, therefore, given separately for each place.*

*In obtaining information valuable help was given by the District Agricul-
tural overseers of the Bombay Agricultural Department.
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8. In Sholapur District the people who collect bones are paid at the
rate of annas 6 to 8 per 80 1bs. of bones, 1.6, at Rs. 10-8-0 to Rs. 14 per
ton.

9. Rounul about Poona bones are collected at Rs. 7 per ton and are
transporied in bullock carts (distance 40 miles from Poona) by small
agents &t Rs. 16 per ton and sold to Mahomedan agents in Poona for
Rs. 28. The sub-agents thus get Rs. 11 as profits. The¢ Poona agents
sell the bones at Rs. 60 to 70 getting a profit of Rs. 22 to 32 per ton.

10. At Baramati (District Poona) there is a small crusher, The owner
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 small agents who
have 'to- pay for transport upto the crusher and get their own ageucy
charges.

11. In Satara Distriet the traders coming from Bombay and Thana
side pay Rs. 1-4-0 per maund to the small agents. This also comes to
Rs. 85 per ton.

' 12. In Alimednagar District there is a crushing factory. Here the
bones are brought at the rate of Rs. 1.8-0 per maund of 80 1bs. and there-
fore the price comes to Rs. 42 per ton. This is certainly very high. The
factory owner sells the bone meal at Rs. 90 to 100 per ton.

13. Round sbout Thana and Kalyan bones are bought by the factories
at the rate of Rs. 50 per ton from the agents. These are sold for export
at Rs. 60 to Rs. 65. If crushed they are sold at Rs. 75.

One of the factories near Kalyan takes bone meal {rom Udhna at
Rs. 75 which comes to Kalyan factory delivery at Rs. 90. The factory
after re-bagging sells the material at Rs. 110. The agents in the markets
sell the bone"meal at Rs. 125 so that by the time the bone meal goes to
the village its actual cost to the cultivators comes to soméwlere hetween
Rs. 130 and Rs. 140.

14, Aceording to the information given a factory near Bijapur gets
bones delivered at the factory at Rs. 65 () When one ton of bones are
crushed to get one inch bone they get only half a ton of the material,
the remaining half ton being turned into bone meal. The factory sells the
bone meal at Rs. 60 per ton and one inch blocks at Rs. 90 per ton. The
blocks are exported to Antwerp, and Marseilles,

15. In the forest areas of Dharwar and Belgaum districts bones are
sold at the rate of one and half to two rupees a cart which is equal to six
to eight rnrees a ton. The same is the case in many parts of North
Kanara distriet.

i6. 1t is clear from the information given above that the bones are
collected at Rs. 7 per ton in a village. The same bones after trans-
port 1o a ecushing factory and back are available to the village at such a
high price as Rs. 130 or more per ton. The actual ecrashing charges
may be taken tc be about Rs. 20 but the rest of the charge is all due to
transport and agencies at various stages. These ‘put the us: of bones
beyond the means of the cultivators. It is therefore of great importance
to find out a prucess by which the bones may be erushed or disintegrated
locally to avoid expensive transport and ageney charges,
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ENCLO. 1II,

ExTRACT FROM THE PROCEEDINGS OF THE FErTILISERS’ COMMITTEE,
FEBRUARY 1934.

» L4 L4 * * * L4

6. Experiments on some methods of disintegrating bones by previous
fermentation (Subject No. 8 of the Agenda).

Rao Bahadar Sahasrabuddhe explained the experiments which he had under-
taken and the conclusions to which he had come on this subject which were
expiained in his note which formed enclosure 3 to the notes circulated on the sub-
ject. Dr. Lander referred to the experiments made by him on the subject of
availability of phosphates in 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 inexpeénsive treatment with urine, farmyard
manure and ammonium sulphate for three months and it was recommended 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 would 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 hone-
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 seale 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 that schemes be invited with a view to (1) work being undertaken
for purposes of demonstration on the basis of experiment ecarried out by Rao
thadur Sahasrabuddhe and Dr. Lander, and (2) for ecomposing erushed bones
asing if possible the ¢ prize’ crusher if it passed its practical trials.

. . . . . . »
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APPENDIX V1.

NOTE, DATED THE 3D Avavusr 1934, on Sussect No. 13, APPLICATION FROM
THE IMPERIAL INSTITUTE oOF \rruzmnr REesearcH, MUKTESAR, For
THE APPOINTMENT OF A RESFARCH OFFICER FOR FIVE YEARS TO INVESTI-
GATE INTO CONTAGIOUS ABORTION OF CATTLE, SHEEP AND GOATS AT AN
ESTIMATED cOST oF Rs. 1,00,763 1r aN INDIAN IS APPOINTED AND AT
Rs. 1,44,141, IN caSE AN OFFICER OF THE NON-ASIATIC DOMICILE.

Attention is invited to the attached application from the Director,
Imperial Institute of Veterinary Rescarch, g(ul\tesar (Enclo. I) for a
grant for the appomtment of a research officer and staff for investigation
into contagious abortion in cattle, goats and sheep.

2. The Advisory Board (Enclo. II) at its meeting held in June
1930 once considered this scheme and recommended a sum of Rs, 1,45,400
spread over a period of 5 years. The Governing Body at its mect,lng
held in July 1930 did not approve the scheme. The Animal Husbandry
Wing of the Board of Agriculture at its meeting held in February 1933
(Enclo. III) again recommended that a special officer should rge 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 officer be appointed and Rs. 144,141 it
the officer be of non-Asiatic domicile. These estimates however mclude
respectively a sum of Rs. 5,820 and Rs. 8,180 on account of bouse rent,
which is not ordinarily allowed by the Council.

4. The subject is now for the consideration of the Advisory Board.
(EXCLO. L)

'CoPY OF LETTER rrOM THE OFFicaTING Direcror, ImPEriaL INstrTUTE OF
VETRRINARY RESEARCH, MUKTESAR, TO THE SECRETARY, IMPERIAL CoUNCIL OF
AcricULTURAL RESEARCH, Simua, No. G.|1332, patep THE 21sT JULY
1934,

Suvnriecr —Proposal for a Research Officer to be appointed at the Imperial
Institute of Veterinary Research, Muktesar, for investigation into Contagious
Abortion of cattle, goats and sheep.

Reference :~—Your telegram No. F. 30-(1)-34|4, dated 18th July 1934

1 bave the honour to forward herewith a scheme (Annexure) on the ahove
mentioned subject, together with the requisite number of copies, for favour of
placing the scheme before the next meeting of the Advisory Board of the Couneil,
for consideration. s

The Government of India have approved the scheme.

ANNEXURE.

PROPOSAL FOR A RrsmarcH OFFICER TO BE APPOINTED AT THE IMPERIAL
INSTITUTE OF VFTERINARY RESEARCH, MURTESAR, FOR INVESTIGATION
mTo CoNTAGIOUS ABORTION IN CATTLE, GOATS AND SHEEP.

It is an accepted axiom that the success and progress of Animal
Husbandry is fundamentally dependent upon efficient reproduction of its
young stock.
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Not only are losses among young stock a source of direct economiec
damage, but they also tend to create an equally serious disadvantage of &
more indirect nature.

This article has for its objective the demonstratlon in as brief manner
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
mentioned disease, during their prenatal existence. A young animal
should be the object of hygienic eare from the moment of its conception.

The object of this paper is to try to convinece 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 distinet but inter-
related headings :—

(a) Direct and indirect economiec loss to the breeder.
(b) Its relation to public health,

{a) A large amount of energy has been expended, and a vast store
of literature and correspondence has been acecumulated, 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 India information regarding this disease is less complete than
in other countries.

This lack of sufficient reliable data are probably due, firstly to apathy
or ignorance of the farmer, who in all probability does nmot 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 years ago a survey, aifecting very many hundreds of cattle,
was undertaken in the Punjab. It was found that 25 per cent. of cattle
}vere infected. This rigare probably pertains to the ecattle throughoub

ndia.

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 comnotes
an absence of dxqease 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 possession points to an wuniversal distribution
throughout India, and therefore the-losses, which are intermittent, and
almoet mufrmﬁcant at any particular time, are in effect, as great as, and
possibly greater, than those due to some of the better known eplzootm
diseases. ,

The common casual organism of Contagious Abortion in cattle is
‘Bacillus Abortus, Bang, but althongh this is the chief offender in con-
nection with the dlsease under consideration, it is more than probable, that
there are other very potent casual factors.

L192ICAR
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. It is an unfortunate fact that in self-contained hérds,: wliere advance
has been made in breeding a better type of cattle, this disease appears to
be more intensive than in village cattle.

_ This may be due to reasons "which remain as yet umexplained or
uninvestigated, or it may be because the owners of these herds 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, such
as nutritional imbalance or deficiencies caused by more intensive applica-
tion of practical methods for the increased production of milk. These are
& few of the problems awaiting elucidation, but whatever the cause, it is
wrong that the breeders who are making outstanding efforts at improve
ment-of the cattle of this country, should be more penalised than those
who are mnot.

. -The 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.

The 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-
‘perous man, and when it is remembered that in many parts of India there
is dcfinite effort to improve goatbreeding, being undertaken, the losses
from this disease will ultimately be found to be considerable. That the
urge for goatbreeding is already in existence is shown by the schemes
for the improvement of the goat, and grants already approved by this
‘Advisory Board in recent years.

The same remarks apply to sheep.

In equines, the percentage of abortions varied from year to year, but
it is shown that the disease is spread universally throughout the Indian
peninsula wherever any horsebreeding is undertaken.

Although the primary object in putting forward this scheme is to
endeavour to help the cattle, goat and sheep owner, there are large
numbers of zamindars in parts of the country who still derive a consider-
able benefit from the breeding of horses. These are subjected to the same
degree of loss, and individually probably larger, than the cattle breeder,
but they are in the small minority, However, should this scheme 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 loss.

-

Regarding. indirect loss it is usual when estimating loss due ta
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, premature births, and weak and
diseased offspring, which may live only a short time, and which may be
the results of the same discase, must all be included in the estimate of
real loss. Nor is the loss confined to the offspring, but the dam is all too
often a permanent or prolonged temporary victim to the disease, om
account of (a) a long period of convalescense or (b) a long temporary or
permanent sterility due to a chronic metritis set up either by the casual
agent or hy secondary invaders. ‘ -

oo
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Accurate information on the incidence of the above are not forth-
coming in this conntry, but it is deﬁmtely known that B, Abortus Bang
can cause such a sterility in cattle, but until much more work is under-
tiaken, 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.
some small degree an appreciation of the colossal damage done to the
cattle breeders of India.

() Unusnal interest has been shown in this disease of late because
of the realisation that it is spreading and of its relation to undulant
fever.

For several ycars the connecction between Malda fever in Goats
caused by Beaeillus Melitensis, and- undulant fever in man has been
recognised. The very close relation between B. Melitensis and B. Abortus
has of late years been the cause of very concentrated attention being given
to these two organistos.

It appears now to be definitely established that B. 4borfus 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 afflicted with the common
casual organism B. Aborfus 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 conclusively that milk from infected cows contains
the organism in a fully virulent state, which is sufficient to incriminate
the milk as a possible source of dJdanger 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
skin so it is more than probable that the human subject may contract .
infection in the same manner. Thus it will be seen that cattle breeders
and zamindars having infected cattle in their possession may constantly
be exposed to risk of inteetion, indeed it has already been shown, although
it is regretted that the velevant papers on this finding cannot be. quoted,
that in the Punjab cases of undulant fever in man are most prevalent
in the distriets in which cattle proved to be most heavily infected with
Contagious Abortion.

Although the number of well 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 probablv sufficient to show that there is a

definite relation between Abortion in cattle and goats, and questions of
public health amongst human beings especially of rural areas. -

The questions of eradication and control have been the subjects of
con(roversy throughout most of the civilised world.
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The methods pertaining to control have generally been confined to
the use of dead and living vaccines,

1t 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 is shown that the organisms can be eliminated
by the milk stream it is certain that the injection of living organisms
is injudicious from the point of view of public health.

A method which has proved the most successful, for the elimination
of the disease from a herd, consists 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 method approaches the ideal, it has the great dis-
advantage that it is very expensive to introduce, and on account of lack
of facilities for segregation in this country, and on account of expense, its
application to Indian herds would appear impracticable.

It must, therefore, he increasingly obvions that concentrated applica-
tion is necessary in order to evolve a safe and reliable prophylactie
Ineasure.

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 present in use, 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 has been, but no longer is, infected.

There are other tests but none of such a conclusive nature as to
warrant a procedure of eradication of suspected cattle from a herd.

It will now be appreciated 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-
calitics, to demonstrate the importance of this disease on account of direct
and indirect loss to the breeder, and to public health, also it will be
appreciated that our knowledge of its ramifications, its detection, methods
for control, are very incomplete. Although literature on the subject
is vast, 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 necessary
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 have led to the submission of this article accom-
panied by a request for a grant to enable g special officer to be appointed
for investigation into Contagious Abortion. .
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Should such an officer be appointed, the production of a suitable
process of protective inoculation would be a matter for the most urgent
investigation.

Secondly, intensive study is necessary to evolve a satisfactory means
of diagnosis.

Thirdly, the evolution of a method by which the disease 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 are considerably greater than in countries where the disease is
nmore virulent and severe.

Fourthly, the production, if possible, of an effective avirulent vaccine
free from the objectionable features which attend the virulent or living
type.

Fifthly, studies are necessary to determine the comparative import-
ance of the various routes of infection.

Sixthly, the correlation of results obtained, in company with membeers
of the medical profession, in order to demonstrate the possibility of
B. Mclitensis, 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
the officer’s time will be occupied 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 that 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.

This should be borne in mind when examining the 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
have had considerable experience in such work, and be virtually a master
of the subject.

Should it be eonsidered advisable that an Indian officer be appointed,
it wil! 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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ﬁentl:on is obtained, a year's intensive study should equip him for the
wor,
Two proposition statements are appended.
W. TAYLOR, .
Offg. Director,

Imperial Institute of Veterinary Research, Muklesar,
Enclo. :—Two statements.

Statement showing the ncumng expenditure for an Indian Specsalist
Officer and staff for one yeur’s training and five years for the invests-
gation of Contagious Abortion.

— 1st 2nd Srd 4th 8th 6th
Jear. year, year, yoar, yoar, year,

Rs. Ra. Ra, Ra. Ra. Rs.

Pay of officer .. . ..|] 8900} 7,800] 8220 | 8640] 9000 | 9,48
Passage . . .| 2,000 . IS PN .-
Study allowanceat 12 sh.aday .. | 2,640 . .
Feoes, books, &c., dunng penod of
study £50 . .o . .
Pay of one Veterinary lnspeotor
at Rs, 200 per mensem . 2,400 | 2400] 2,400 | 2,400 2,400
Pay of one Laboratory Amutant
@ Rs. 60 per mensem . 600 600 600 600 600
‘Pay of ons Peon @ Rs. 16 per
mensem s . . . 180 180 180 180 180
Travelling allowance . . . 1,500 { 3,000 3,000 3,000 3,000
",l‘uvel]hig allowance of staff . .- 800 1,000 1,000 1,000 1,000
Contingencies «. . . . 1,000 1000] 1,000] 1000| 1,000
Housarent @ 10 per cent. of amolu-
ments of officer and staft . . 1,080 L1283 | 1164 L208] 1248

. Contribution towards General Pro-
vident Fund (India) @ 6} par
cent, .e . ee .. 878 700 27 154 780

Total o | 8,540 15735 ] 18,222 | 18,711 | 19,200 | 19,688
s . 50 . . . Ras. |1.00,008

£
Or Rs. 1,00,763

This statement is prepared on the assumption that the Indmn Officer
selecte.d will ke sent to England for training for one Yyear on ha]l’ pay nnd
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will receive study allowanee at 12 shillings a day for 11 months (one
month is left for the jonrney perlod from India to England and back).
On rejoining duty he will start on Rs. 650 in the scale Rs. 650—35—790,

Statement showing the recurring erpenditure for a Specialist Oficer of
non-Astatic domicile and staff for five years for the investigation of

Contagious Abortion.

—_— 1st year. | 2nd year. | 3rd year. | 4th year. | 5th year,
Rs. Rs. Rs. Ras. Ras.
Pay of officer .. .. .. 12,000 12,600 13,200 13,800 14,400
Passage .. .. 1,000 . . 1,000
Overseag Pay .. .. .. £ 360 £ 360 £ 360 £ 360 £ 360
Pay of one Vetrinary Inspector @
Ra. 200 per mensem 2,400 2,400 2,400 2,400 2,400
Pay of one Laboratory Assistant
@ Re. 50 per mensem . 600 600 600 600 600
Pay of one Peon @ Rs 15 per
mengem .. 180 180 180 180 180
Travelling allowance of officer .. 1,500 3,000 3,000 3,000 3,000
Travelling allowance of staft 500 1,000 1,000 1,000 1,000
Contingencies .. ° . . 1,000 1,000 1,000 1,000 1,000
Contribution towards General
Provident Fund @ Rs. 6}
Pper cent, . . 937 975 1,012 1,050 1,087
House rent @ 10 per cent, of
emoluments of officer and
ataff . e 1,500 1,580 1,640 1,700 1,760
Total Ra, 20,680 22,360 23,020 23,680 |] 25,340
37|)  es{) 102 1,060 |J 1,087
£ 360 £ 360 £ 360 -£ 360 £ 360
=Rs. 1,15,080 B
Rs. 5,061 jor Rs, 1,44,141, -

=£ ll,800
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(ENCLO. 1I.)
TurERIAL COUNCIL OF AGRICULTURAL RESEARCH.

Go?mmna Booy MEeEeTING, JULY 1930,

SusseEcr No. 9.—Appointment of a Research Oficer as the Imperial Institute of
Veterinary Research to Investigate into Contagious Abortion among Domestia
Animals.

Extract from the proceedings of the Advisory Board, June 13930,

“Mr. Ware in opening the discussion briefly deseribed the position in regard
to research work at Muktesar which was that the routine work was increasing
greatly but the number of veterinary research workers was decreasing., It was
vital for the Muktesar Research Institute to get together an adequate team of well
qualified research workers. Colonel Olver speaking in support stated that the
Board had before it four veterinary research schemes. He hoped that there would
be.more -in future, especially schemes in regard to animal nutrition and a few
schemes for loeal investigations in the provinces. Apart from the work of research
at Muktesar which he anticipated would increase in volume and in scope as time
passed, there was need also for local investigations in the provinces. It was not
necessary that they should multiply research institutes ; work could be done in the
provinees without first setting up expensive buildings and in a small way. As
the work grew and developed buildings would follow. It was due to her efficient
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 veterindry research and secondly the importance
of team work in veterinary research. The cattle population of India was roughly
154 millions and yet if one worked out what was spent on actual research at the
Muktesar 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 bad
been expected to pay its way. It was almost axiomatic that research eould not
be conducted satisfactorily op this basis. Even a commereial company when it
financed a particular piece of researeh affeeting 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 eoncentrating the production work, which in the past
had to a large extent been carried on at Muktesar, at the Imperial Serum
Institute at Izatnagar. As with Muktesar so with the provinces the need was
now for 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 cases directly,
in others indireetly, 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 so far. When he visited Muktesar
he was struck by the complete lack of adequate personnel which was only
sufficient 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 losses due to contagions abortion
jn Military Farms. Mr. Quirke anticipated that with the increased domestica-
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 should
be made to the Imperial Institute of Veterinary Research, Muktesar, for the ap-
pointment of a research officer for contagious abortion. The Board took this
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figure as the maximum charge which would fall to the Council though it was
possible that the total expenditure might be less if, for example, a suitable can-
didate were found in this country. It was further agreed that, if a grant in this
connection was sanctioned by the Governing Body, the principle already accepted
in regard to appointments involved in other schemes previously considered by the
Board, viz., that the officer should be recruited through the Public 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.
M. S. A. HYDAR],

Secretary.

The 20th June 1930,

(ENCLO. IIIL.)

ExTrACT FROM THE REPORT OF THE SUB-COMMITTEE ON LIvE-STOCK IMPROVEMENT
HFELD IN CONNECTION WITH THE MEETING OF THE ANIMAL HusBANDRY WING

oF BOARD OF AGRICULTURE AND ANIMAL HUSBANDRY.

To review the effects of abortion, sterility and impotence on breeding operations
amongst domesticated animals. (Subject No. 13.)

From the information placed before the Committee it is evident that con-
siderahle losses occur in the live-stock industry from infectious and contagicus
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 eountry. 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 OF THE FIRST MEETING OF THE ANIMAL
HuspANDRY WING OF THE BOARD OF AGRICULTURE AND ANIMAL HUSBANDRY
HELD AT NEw DELHI, FROM THE 20TH T0 THE 23rD FrEsrUARY 1933.

To review the effects of abortion, sterility and impotence on breeding operations
amongst domesticated animals. (Subject No. 13 of the Agenda.)

Mr. Quirke explained the ecomomic importance of the effects of abortion,
sterility and impotence on breeding eperations among domesticated animals,
Colonel Cole referred to losses caunsed by these and supported the recommendations
of the Sub-Committee which when put to vote were carried.

L] L] L ] [ ] [ ]
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APPENDIX VII.

Norte, patep THE 141H Avcust 1934, on Sussect No. 15, PROPOSAL roB
THE APPOINTMENT OF STANDING CoMMITTEES ON WHEAT AND Rice
UNDEE RULE 30 oF THE RULES AND REGULATIONS OF THE IMPERIAL
CoUNCIL OF AGRICULTURAL RESEARCH. :

- Reference is invited to the note circulated to the Advisory Board
regarding the recommendations of the Crop Planning Sub-Ccmnmittee
of the Board which met in June 1934. Two of the recommendations
made by the Sub-Committee which were also endorsed by the Crop
Planning Conference were to the effect that Standing Cemmittees
should be established by the Imperial Council of Agricultural Research
on rice and wheat and financed from the Counecil’s funds, their funetious
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, thercfore, 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-
“eultural 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 p1scussions AT THR Crop PLaNNING CoNn-
FERENCE HELD IN JUNE 1934,

Rice.

(¢) that a Standing Committee on Rice should be constituted and
financed by the Imperial Council of Agricultural Research. This Stand-
ing Committee should concern itself with all matters relating, to the pro-
duction, marketing and general improvement of the crop.

° . . . . N . °
Wheat.

Finally, the Conference accepted the recommendation of the Sub-
Committee that a Standing Committee on Wheat of the Advisory Board
of the Tmperial 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 I1.

Eztract from the Rules and Regulations of the Imperial Council of
Agricultural Research.

30. The Governing Body may, by resolution, appoint Sub-Committee
for such purposes and with such powers as the Governing Body may
think proper.

ANNEXURE III.
Rice CoMMITTER,

(a) Directors of Agriculture, Madras, Bombay, Bengal, United Pro-
vinces, Burma, Bihar and Orissa, Central Provinces, Assam Hyderabad,
Mysore and Baroda

(b) Eight representatives of rice growers (one each from the above
Pprovinces to be nominated by the Local Governments).

( c) Paddy Speexahst Madras,
’ » , Burma,
» v , Bihar,
Economic Botanist, Bengal,
Economic Botanist (Riee), United Provinces,
Officer in charge, Central Provinces Rice Research Station.
{d) Two Professors of Economics {or University Readers).
{e) 1. One representative of Associated Chambers of Commerce.
2. One representative of Federation of Indian Chambers,

8. One wholesale rice merchant acquainted with import and
export trade.

4. One rice miller,
g' } Trade members (to be selected).

{f) Officers of the Imperial Council of Agricultural Research.
The Vice-Chairman (Chairman),
Agricultural Expert,
Marketing Expert,
Senior Marketing Officer (Riee),
Statistician, and
Secretary (ex-officio).

WaeaT CoMMITTEE.
(a) Directors of Agriculture, United Provinces, Punjab, Bihar and

Orissa, Hyderabad and Bhopal, Chief Agricultural Officer,
Sind, Agricultural Officer, North-West Frontier Province.



(®)

(e)

(d)
(e)

N
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Seven representatives of wheat growers (one eack from the
above provinces nominated by the Local Governments).

Director, Imperial Institute of Agricultural Research,
Second Imperial Economie Botanist, Pusa,

Cerealist, Lyallpur,

Rust Research Officer (Dr. K. C. Mehta),

Economic Botanist, Sind.

Two Professors (or University Readers) of Economies or Com-
merce.

1. One representative of Associated Chambers of Commerce,
2. One representative of Federation of Indian Chambers,
3. One representative of wheat trade in Karachi,

4. One representative of wheat trade in the Punjab,

5. One representative in the United Provinces,

6. Qne representative of flour milling industry.

Officers of the Imperial Council of Agricultural Research.
Vice-Chairman (Chairman),

Agricultural Expert,

Marketing Expert,

. Senior Marketing Officer (Wheat),

Statistician,
Secretary (ez-officio).
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APPENDIX VI1L.

NorE, pATED T™HE 1sT Avcust 1934, oN Sunsecr No. 16, REPORT orF
Mg. K. P. R. KArT11A ON MILK PRODUCTION 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.

ENCLO,

ExTRACT FROM THR PROCEEDINGS OF THE FIRST MEETING OF THE STANDING DAIRYING
CoMMITTEE HELD AT NEW DELHI IN MARCE 1934.

1. To consider Mr. Kartha’sresume of 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 e mployment
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
Board beld in Febrnary 1934.
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APPENDIX IX.

Notx, pATED THE 30TH JULY 1934, ON STBJECT Nos. 17 & 18, (1) ArpPrica-
TION FROM THE GOVERNMENT orF BoMBaY Por o GraNT OoF Rs 29,070
SPREAD OVER TIIREE YEARS FOR A SCHEME oF RESEARCH IN APICULTURB
BY Mg C. J. Georce, ProFessor or Boraxy, WmsoN CoOLLEGE,

 BoMBAY, (2) APPLICATION FROM THE GOVERNMENT OF BARODA FOR
A GRANT oF Rs. 16,900 SPREAD OVER FIVE YEARS FOB A SCHEME OF
RESEARCH ON BER-KEEPING FOR GUJERAT.

Attention is invited to the attached letters (and enclosures), (1) from

the Government of Bombay, No. 1762-A./33, dated the 8th February 1934,

(Annexure I) and (2) from the Director of Agriculture, Baroda,

No. 5906, dated the 26th June 1934 (Annexure 1I) forwarding the schemes
mentioned above.

2. The Bombay scheme which is for a period of three years involves
recurring expenditure of Rs. 24,180 and non-recurring expenditure of
RBs. 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 recoveries included in the estimates are
problematical.

3. The Baroda scheme is for a period of five years and involves, 8o
far as the Council is concerned, a cost of Rs. 16,900 spread over that
period.

4. The applications are for the consideration of the Advisory Board.
In this connection, the attached extract (Annexnre 1II) from the proceed-
ings of the Board’s meeting held in January 1931, relating to a scheme
(Appendix XX, printed proceedings, January 1931) submitted by the
Imperial Entomologist, Imperial Institute of Agricultural Research, Pusa,
for the development of bee-keeping in India, which was rejected by the
Council, will be of interest to the Board.

ANNEXURE L

COPY OF LETTER FROM THE SECRETARY 10 THE GovERNMENT or Boumay,

: DEPARTMENT, TO THE SECRETARY TO THE IMPERiAL Corncm.

OoF AGRICULTURAL RESEARCH, Smmra, No. 1762-A.|33, patep THE 8TH
FEBRUARY 1934

SuByecr ~—Research Scheme, Imperial Councid of Agricultural Research.
Application for grants from, for ——.

In continuation of my letter No. 1762-A.|33, dated 11th January
1634, I am directed by the Government of Bombay (Transferred Depart-
ments) to forward a scheme of research in apiculture by Mr. C. J.
George, Professor of Biology, Wilson College, Bombay. The scheme
was approved by the Provincial Agricultural Research Committee at &
meeting held on 13th December 1933. The scheme is not one pertain-
ing to the Agricultural Department in this Presidency. The Govern-
ment of Bombay will not, therefore, be prepared to undertake any
financial liability on account of the cost of the scheme. If the scheme
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 independent report
on the result of such inspection to the Advisory Board.
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From

C. J. Georee, M.A,, PL.D,, D.I.C,
Professor of Biology, Wilson College, Bombay ;

To

THe SECRETARY, AGRICULTURAL ADVISORY COMMITTEE,
, Agricultural College, Poona.
Through the Principal, Wilson College, and the Registrar,
University of Bombay.

Sir,

1 have the honour to snbmit 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 to
undertake and supervise this proposed research work. My general
educational qualifications include an M.A. degree from Madras, a Ph.D.
and D.IC. from London. I have seven years’ experience in entomo-
logical work at the Agricultural College, Coimbatore, and sincé 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 the fact that my work has been incorporated in the ‘‘ Recent
Advances 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 metamorphosis of Melipona, the stingless
bee, and a paper on the subject was submitted to the London University
as part of my thesis for Ph.D. During my stay in England I spent some
time at the Rothamstead Experimental Station and among other things
gaiued 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-
sumuier holidays at Coimbatore and visited the two Apiaries, one at the
Agricultural Station, and the other at the Y. M. C. A. Rural Reconstrue-
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 work was placed in my hands for suggestions and
eriticism, and I understand from him that it is now sent for publication..

I have, ete.,,
(Signed). C.J. GEORGE..
Wilson College, Bombay -
18th December 1933.
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A SCHEME OF RESEARCH IN APICULTURE.

I. INTRODUCTION AND HISTORICAL BACKGROUND.

Apiculture as a side line industry to Agriculture is 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 a result of an enquiry,
Government of India published the replies from Local Governments
under 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
Agrienltural 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 trials on
the cultivation of the Indian bee Apis indica. His results were published
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 attempted culture of the Italian bee at Narsapur
during 1926-—1929. An aceount of his experience was published in the
“ Times of India Illustrated Weekly ’’, dated 7th December 1930, 28th
December 1930, 15th February 1931 and 22nd November 1931.
Recently the 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 villagers in finding a sale
for their honey. They have now extended their work to the Indian
States of Hvderabad and Baroda. The ecultivation of the Indian bee
has also been attempted at the Agricultural College and Research
Institute. Coimbatore. At present the Entomological Section keeps
about 30 hives and a qualified assistant is in charge of this work.
I have no knowledge of the work in other provinces, but I understand
that some other provinces like the Punjab are trying to popularise
bee-keeping amongst ihe cultivators, ,

II. Our PresENT KNOWLEDGE OF THE INDIAN Bren

On the question of the culture of the Indian bee, Mr. Baldrey and even
the Pusa Bulletin strike a sceptic note. The attempts at culture cited
above, however, have shown that the doubts raised are groundless and
that the failures were due probably. to imperfect technique. I have first
hand knowledge of the work at Coxmbatqre and I have had a’ discussion
recently with the Government Entomologist, Mysore. The data, 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 equipments.
were handed over to the Y. M. C. A, Coimbatore. At the time of my
visit 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. M. 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 poorl
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 far
superior to the 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 and
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, however,
two things in its favour. It is the native of the soil and is free from
disease to 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 of
yielding about 15 Ibs. of horey per annum per hive. A farmer keeping
30 hives gets about 300 lbs. of honey per annum with proper care, and
at 2 modest rate of Re. 1 per pound his income will be Rs. 300 per
annum, .

III. THE SCOPE OF APICULTURE IN BOMBAY. i

Except the unsueccessful attempts of Mr. Baldrey and a few isolated
attempts such as those of the Agricultural Station at Sangli, no organised
effort at Apiculture has been made in the Bombay Presidency. That
the Bombay Presidency offers extensive tracts of pasture for bees is
undoubted. All over Deccan Apis dorsata alone is found and some
quantities of honey and wax are collected annually. 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 is one of the best ways of meeting this end. - '

IV. Scorr 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
after acquiring sufficient scientific information about it. Haphazard
2192[CAR
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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. LiNes or INVESTIGATION.
A-—Bionomics.

(1) Life History~—Our knowledge of the life history of Apis indica is
fragmentary. A detailed all-round investigation on the life history
and bionomies is therefore essential. Investigation into the longevity
of the worker and the queen, the fecundity 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 does not
Yive as long as that of mellifica. A similar opinion is current regarding
the fecundity of the queen of the former. Under domestication and
eulture the quality of bees is likely to improve and for a proper
appreciation of the changes which will manifest as a result of culture,
a thorough knowledge of the existing conditions is essential. A grasp
of the bionomies 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 essential for the propagation of colonies but to the
bee keeper it amounts to a nuisance, when as a result of successive swarm-
ing fairly strong colonies dwindle into handfuls of bees. The Apicul-
turist’s work is both extensive 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 successive swarms 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 easier method advocated
is the use of reversible frames. 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 requires some attention. A proper understanding of the different,
issues concerned 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 hig as a kerosene hox. The experience at Coimbatore is that a smaller
hive is more suitable and that a fairly big one is one of the causes of
desertion. Further, a biz hive may have some frames unoccupied and
may lead to wax moth attack. The Mysore Department of Agriculture
adopts a hive intermediate in size between Coimbatore and Pusa patterns.
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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 varied experience it is essential that systematie 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.,, will determine the size required for that locality.

(3) Pasturage—Very little is known about the pasturage of the
Indian bee. In itself it forms a fairly big field for study. Sometimes
they seem to collect honey from all kinds of flowers. At other times they
restrict 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 to
the extent of collecting the honey from the mango hopper, a Jassid. bug
which attacks mango flowers. Statisties of bee pasturage and the compara-
tive honey yield of different flowers, and the relative preference shown: to
them by bees require thorough investigation before maximum honey
yield conld 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 other, flowers, if available, in other sites could be
tapped. In this way a scheme of rotation could be worked out for all
localities. For example, round about Coimbatore the.cotton season is
from January to April. The pasturage after this time will be sparse for
about three or four months. The tamarind, another good yielder, 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’
tamarind 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 for pollen also. A full scheme of rotation if worked out
for particular localities will simplify bee-keeping to a great extent. “We
cannot expeet the Indian ryot to undertake such a study -and many
years will elapse before he attains that standard. '

(4) Seasonal wariation 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 effeet 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 starting
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, ete. The more important pollen supply-
ing plants are the graminaceous plants like Zea mays, Andropogon
Sorghum, Pennisetum typhoideum and also Cocos nucifera, Ricinus com-
munis, ete. Pasturage is one of the aspects of bee-keeping in India which



189

invites thorough investigation and till fuller data is available such sites

as will provide a fair amount of honey and pollen should be selected for

starting the experiments. Experience in this direction will tell us 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 between the Indian and the
European or Italian bee so as to combine the good qualities of both
This work requires a good deal of skill in technique and could be
attempted only after acquiring a sound knowledge and experience in
bea-keeping 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 eountry. Provision for the purchase of Egyptian and
Italian swarms and queens is included in the proposed expenditure of
the year 1935-36. Y

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 is a
better honey yielder. This has to be verified. By persistent selection
and improved cultural methods, it will be possible to increase the
efficiency of our bees. Every effort should be made to improve the bees in
this direction and after sufficient work is done, strains of bees (light or
dark variety) will be available for distribution amongst the cultivators.

C—Introduction of foreign plants as pasturage to test if bee-keeping
will be remunerative on a commercial scale.

Three foreign crops which are likely to prove promising in Apiculture
are Buckwheat, Corean Lespezeda and White Clover. The honey yield-
ing quzlity 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
Apicultaral standpoint 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 appear 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 is
going to be a paying concern to cultivate these plants for purposes of
Apiculture. For this purpose each crop should be cultivated on areas
pot less than two acres. To ensure a standing erop of two acres under
each crop, allowing sufficient rotation of erops, the minimum land required
will be ten acres. A suitable piece of land about ten acres in extent
is available, to be taken on lease or rent, near the Vadala Mission. The
owner demands a rent of Rs. 100 per annum. It is a suitable piece of
land. There are three wells which will be sufficient to meet the irrigation.
requirements. The proximity to the Agricultural Station enables to
hire ecattle, implements and labour from the Station. The Principal of
the Vocational School .at the Rural Reconstruction Centre has very
kindly consented to render all facilities in -this connection.
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V1. ScHEME.

The Scheme as outlined deals only with the preliminary aspect of
Apicultural 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 research will be conducted at three Stations, one located
at Dharwar, a second at Vadala and a third at Mahim. Dharwar has
been selected as it is typical of the Cotton and Juar tracts of the Deccan.
Mahim has been selected as it possesses a vegetation of Cocoanut, Banana,
ete., 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. Mr. Balaram is in charge of the Apiary at the
Station and a certain amount of work on the practicability of Apiculture
has 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 will 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, ete., will devote special attention to the
bionomics, life history and the size and nature of the hives. The
Vadala Station will attempt hybridization with Italian and Egyptian
bee and on the honey yielding qualities of the foreign erops, and thereby
work out the commercial aspeet 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 pasturage 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 store room will have to be rented on the
premises from the Public Works Department. The Deputy Director of
Agriculture, Dharwar, informs me that the rent will not exceed Rs. 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
skould 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
Attender at Dharwar Rs. 25 per month.

The Vadala Station will be in charge of Mr. Benjamin Balaram. He
should be assisted by an Attender 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 have to be rented out from the
Agricultural Station for a rental of Rs. 50 per annum. The Principal
has promised all possible assistance in working out the Scheme.

The Mahim 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. 'There should be an Attender to assist me on Rs. 40
per month,

The number of hives at the Mahim Station should be, to begin with,
nine—six 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 fifteen
hives of the Indian bee and five of the Egyptian bee. In the succeeding
years the hives will increase in number on account of swarming. Spare

hives will have to be purchased every year from the allotment undec
eontingencies. -

“VII. STATEMENT OF ESTIMATED EXPENDITURE.
The following is a statement of proposed expenditure :—

For five years.
Ras. -
Recurring— '
Salaries— _ _
Assistant at Dharwar in the grade Rs. 100—10—200 per
mensem .. .. . .. 7,200
Attender at Dharwar on Rs. 25 per month .. .. 1,500
Attender at Vadala on Rs. 25 per month .. .. 1,500
Gardener and Servant boy at Vadala on
Rs. 10 and Rs. 5 per mensem .. . 900
Attender at Mahim on Rs. 40 per month .. .. 2,400
’ e
Total of salaries .. 13,500
Rs. A, p.
T'ravelling allowance—
For the Officer in charge of the Station—
From Bombay to Abhmednagar and back :
- Railway fare 14 second class, i.e.,, 1§ X
Rs. 26 . . .. 33 0 0
Mileage from Abmednagar to Vadala and
back at 4 annas per mile, t.e.,, 27 miles
and 27 miles == 54 miles X} 4 = 216
annas, ‘f.e. .. .. 13 8 0
Per trip .. 52 8 0

|

-In round figures per trip Rs. 53.
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Zecurring—contd.
Travelling allowance—contd.

For five trips in the year Rs. 53 X 5

From Bombay to Dharwar and back :
Railway fare 1} second class, i.e., 13 X
Rs. 56 — Rs. 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 Rs., 3-8.0
per day, i.e., 40 X Rs. 3-8-0 ..

Daily allowance for visiting the Mahim
Station 90 days in the year at Rs. 3-8-0
per day, .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 onee. .a year :
Railway fare from . Ahmednagar to
Dharwar and back 1% second class, d.e.,
13 X Rs. 56 ..

Mlleage from Vadala to Ahmednagar and
back at 4 annas a mile—56 miles

Halting allowance for 4 days at Rs. 3-8-0

Total travelling allowance for the Officer at
Vadala per year (in round figures)

Total of travelling allowance

Contingencies—
For Dharwar—
Rent for Station per annum .
Other incidental expenses including pur-
chase of spare hives, small apparatus,
stationery, correspondence ete. .

Total per year

For Vadala-—

Cultivation expenses including purchase
of seeds, irrigation, ploughlng, etc., per
annum . ..

Rent for 10 acres of land

Rent for laboratory .

Other incidental expenses lncludmg pur-
chase of spare hives, stools, correspon-
dence, ete. .. .

Total per year

» For five years.
Rs. A, P.
266 0 0
420 0 O
140 0 O
315 0 O
1,140 0 0 5,700
84 0 O
13 8 0
14 00
112 0 0 560
6,260
50
150
200 1,000
200
100
50
150
500 2,500
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For five years.

Contingencies—contd.
Rs,
For Mahim—
Rent for the Station per annum e 84
Other incidental expenses .. e 100
Total per year T 184

Total of recurring contingencies

Non-recurring—

Purchase of Indian bees—

For Dharwar L. 15 hives
For Vadala .. 15 hives
For Mahim .. 6 hives

at Rs. 20 per hive for 36 hives

Transport charges for the hives from Coimbatore or
Travancore or both

Purchase of Italian bees—5 swarms for Vadala with
spare Queens and transport charges at Rs. 150

Purchase of Egyptian bees—

For Dharwar e 5 swarms
For Vadala . 5 swarms
For Mahim .. 3 swarms

13 swarms

with spare Queens and transport charges at Rs. 150

Total for purchase of hees

Purchase of apparatus and equipment—

Shed at Vadala honey extractors, thermometers, ete.,
for three Stations

Binocular mieroscope for the Vadala Station
Apparatus for insemination ..

Total for apparatus and equipment

Grand total for five years

Rs.

920

4,420

720
200

750

1,950

3,620

570
500
200

1,270

29,070
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R . Non-
ecurring. recurring.
Year.
Salaries. Travelling Contin- Contin-
allowance. genci g
Re. Res. Rs. Ra.
1934.35 . . . 2,460 1,252 884 4,890
1935-36 . . . 2,580 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 . 13,500 6,260 4,420 4,890
Grand total for five years . . .. Rs. 29,070

VIII. INcoME aND Assers 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 1bs. 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 ; .. .. 2,100

The yield from foreign bees is not taken into account at all.

Total income .. 2,600

On the conclusion of the rescarch the assets of the Stations is expected
to be at least 500 hives 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
successful the hybrids will be worth double the value of the forelgn bees,
t.e., Rs. 300 per hive.

For five years.

. Rs.
Even if the Italian or the Egyptian bee does not thrive
satisfactorily and the hybridization attempts prove to
be failure there will be at least 100 hives left of these
foreign bees and estimating at a low figure of Rs. 100 °
per hive their value will be Rs. 10,000. The total
value of Indian and foreign bees will therefore be at
least .. .. 20,000
The value of the equlpment at half the mvested amount
will be at least .. .. .. .. 1,000
Total assets - .. . 21,000
The income plus the assets at the conelusion .. . 23,600

- The net. expendlfure which has to be incurred by the Council will be
less than Rs. 6,000. . VB ERNLYE VR T g YE L meia il e
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ANNEXURE II

CoPY OF LETTER FROM THE DIRECTOR OF AGRICULTURE, BARODA STATE,
BaArODA, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL
ResearcH, Simua, S.-W., No, 5906 or 1933-34, DATED THB 26TH JUNE
-1934.

I have the honour to send by a separate 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 be held in September 1934, for your perusal and circulation to the
members. One printed copy is enclosed herewith for perusal.

-SCHEME FOR RESEARCH ON BEE-KEEPING FOR GUJERAT.
GENERAL,

Bee-keeping is one of the Agricultural Industries that have reeeived
seant attention from the public and its possibilities to provide a source of
earning during spare time do not seem to have been considered seriously.
The importance of honey as a valuable item of food is growing day by
day, and establishing of bee-keeping as an industry 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 imported from foreign countries and it is of immediate
importance to take very active steps in the establishment of this industry.

Bee-keeping is well-known 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 a comparatively good honey gatherer—from about 30 to 40 lbs. 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 thc 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
knowledge of the characteristics of local races are yet available.

Hybridisation 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.
Over a dozen reasons may be put forward to explain the incidence of this
impuiilse, but no experiments have been undertaken to practise preventive
measures. Various races of bees possess varying degrees of this impulse
-and possibilities of hybridizing these races to secure a strain with less of
this impulse have to be investizated. The rock-bee for instance is
-reputed to be a good gatherer and possibilities of hybridizing it with the
. Indian bee also require to be investigated on. With the present infor-
“mation, 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-
keeping in climatie, seasonal and pasturage conditions is of importance.
The information available at present as to what 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 scanty that it is not possible to ascertain whether in a given locality
bee-keeping will at all be successful. So also climatic and seasonal factor:
that influence honey gathering require to be carefully studied. :

Costing experiments with cultivated pasturage and honey yield to
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
exists only one flowering season and bees suffer from lack of pasturage
during the rest of the year. Experiments need be conducted on the
economics. 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 preceded by breeding. Fuller
{)r.i'ormation is necessary with regard to the seasonal factors that influence

recding.

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
from 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
per year. Twocal hees (Apis indica) are available from Baroda territory
and if the local bees are experimented with, the difficulties as to double
swarming, different pasturage, ete., 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.

MAm ITEMS OF RESEARCH :

The main items of research in this Bee-keeping which ultimately may
be useful for Gujarath and other like parts are (1) Collection of local
bees and studying their behaviour, manners, ete. (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 bee 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. . o
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The following may be the establishment and other charges for the
Scheme to be spread over a period of five years ~—

RBECURRING EXPENDITURE :

On an

‘1. A Bee-expert (160—16—225) .. 1,800] 1,98 { 2,60] 2340 2,520| 2,160

2. A non-graduate or graduate asais- 600 660 720 780 840 720
5).

‘3. Travelling expenses .. . 500 500 500 500 500 800

2,000 | 3040| 3380 | 3620 | 380 338
Total Rs. 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.

ANNEXURE III
Ezxtract from the proceedings of the 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 to
get the right type of man to take charge of this scheme. Dr.
Hyder supported the scheme on the ground that it might lead, if sue-
‘cessful, to the establishment of a cottage industry in India. The Royal
.Commission on Agriculture had stressed the importance of the deve-
lopwent 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 on aecount of the cost of the officer and
.Rs. 10,000 for other items of expenditure and he considered the total
eost excessive. He was also not in favour of appointing the expert
from abroad who would go away after three years with all the accu-
mulated knowledge gathered by him which would be lost to India. If
‘there was scope for the development of bee-keeping in India he thought
a better course wonld be to send a promising student abroad with a
scholarship who on his return could tackle with the subject. 3Mr.
Plvmen said that bee-keeping was not a matter of general importance
in India and he was therefore not particularly keen on this scheme.
He thought that the problem of bee-breeding should be one of the
problems which should be referred for  investigation to Universities
with the help of a small grant. Mr. Collins said that he thought the
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scheme was too expensive. The bee-industry in India was not likely
to Lbecome 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 except in very limited areas. If, however, it was
desired to investigate the question he would suggest either, as 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 economie problem should be kept separate from the.
technical. He did not think that on present information there was’
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 was obtained a cottage industry might be established. The
question which they had to decide was whether bee-keeping was worth
while, If the answer was 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.
Mr. 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.

The Board did not recommend the scheme for sanection ’’
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APPENDIX X,

NorE, pATED THE 3rD Aucust 1934, on SusJect No. 20, ProcEEDINGS oF
THE SecoND MemriNg oP THE STANDING ANIMAL NvuTRITION CoOM-

MrrTEC OF THE IMPERIAL COUNCIL oF. AGRICULTURAL RESEARCH HELD
ix FerrUuary 1934, ’

Attention is invited to the copy of the proceedings (mot printed) of
the Standing Animal Nutrition Committee of the Lmperial Council of
Agricultural Research. - The recommendations of the Committee have
been tabulated in the enclosed statement (Annexure) and they are now
for the consideration of the Advisory Board.



ANNEXURE.

Recommendations of the second meeting of the Slanding Antnal Nutrition Committee.

Berial
No.

Subject.

Resolutions of the Animal Hulband.g Wing of
the Board of Agriculture and Animal Husbandry.

Recommendations of the Committes.

To discuss the economic importance of the

dogeneracy caused in livestock of all
kinds in India by insidious disease due
to parasitis invasion of the blood and
other tissues and by nutritionsl dofocts,
and to suggest practicable methods for
dealing with it. (Subjoct No. 16 of the
Agenda of the Animal Husbandry Wing
of the Board of Agriculture).

To consider the position of research into

equine nutrition in India, including the
systomatic investigation of the composi-
tion of available foddors and the noces.
sity for dovising practicable methods of
improving grazing areas and the quality
of hay produced under Indian condition.
(Bubject No. 21 of the Agenda of the
Animal Husbhandry Wing of the Board
of Agriculture.)

The effect of nutritional factor in the causation
of diseaso and degeneracy among livestock
in India require thorough invostigation.

The Board considers that for the improvement
in the quality of grazing areas, rotational
grazing is the best procedure and silage mak-
ing is rocommonded as & method of conserv-
ing any excess grown.

The work now done being by disease Investiga-
tion Officers is likely to be of the greatest
value in the prosecution of animal nutrition
resoarch and recommended that with a view
to their investigation from nutritional point
of view, Directors of Veterinary Services
should be asked to forward brief special notes
to the Animal Husbandry Expert, asearly as
possible, of any cases of cattle disease appa.
rently due to nutritional defocts in particular
localities.

In regard to the general question of the relation
of animal nitrition to discase they onsider
that the time is not yet ripe for the prepara-
tion of & definite scheme of research but re-
commend that the matter be brought up
again at the next meeting of the Committee
for discussion in relation to the work in pro-
gress at various institutions.

Research work on the nutritional aspect of silage
was already in progress and that no further
action was at prosent necessary on this re-
commendation.



Serial
No.

Subject.

Resolutions of the Animal Husbandry Wing of
the Board of Agriculture and Animal Husbandry.

Recommendations of the Committee.

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
and the mineral requirements of stock.
(Subject No. 23 of the Agenda of the
Animal Husbandry Wing of the Board of
Agriculture and Animal Husbandry).

The importance of blood analysis in animal
nutrition work. (Subject No. 24 of the
Agonda of the Animal Hisbandry Wi
of the Board of Agriculture and Anim
Husbandry). .

The Board considers that respiration work on
animals is of fundamental importance in
obtaining knowledge as to how the animal

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 systematic 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-
mends that Dr. Lander should be requested
to prepare a scheme of work in consultation
witl})x 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.
portance to India.

The Board considers that :

1. The work which Mr. Warth proposed to
carry out at Bangalore on blood analysis
is of great economic importance and ita
prosecution should be encouraged.

.2. The Imperial Institute of Veterinary
Research, Muktesar and the Physiolo-
gical Chemist Section of the Imperial
Institute of Agricultural Reecarch at
Bang‘llon should collaborate in this
wor.

The Committee reiterates that respiration work
is essential for the proper study of animal
nutritionin Indiaand that for this reason a
properly equipped. Central Animal Nutrition
Research Institute is most urgently required.

In order to ensure 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

concerned, a note on the procedure recom-
mended for mineral analyses and the analy-
tical methods employed.

Dr. Sen visited the Physiologocal Chemist’s Sec-
tion at Bangalore for the purpose of acquaint-
ing himsolf with p there and of estab.
lishing co-ordination with Dr. Warth. :

103



6 | To make suggestions 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-
mittes.)

7 | To consider the feasibility of carrying out
Animal Nutrition Research at the Allaha-
bad Agrioultural Institute in conjunction
with the Allahabad University. (Subject
No. 3 of the Agenda of the Committee.)

For the better organisation and co-ordination

of animal nutrition and allied research Local
Governments and the Departments of Govern.-
ment of India concerned be asked to permit
workers on animal nutrition and allied re.
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
folt that in this way a great deal could be
done to stimulate and co-ordinate such work
but the Committes consider that 4 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 presont Imperial Institute of
Animal Husbandry and Dairying, Bangalore,
and in order to facilitate the creation of such
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 lahoratory 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 80 as to be in a position to advise as to
what research work could be usefully taken
up at this Institute.

L192ICAR

0%
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APPENDIX XI

NortE, paTeDp THE 11TH Avcusr 1934, ow Stesect No. 21, Procurpmves or
vae Fiest MeRTING oF THE Stanpnte Damymng CoMrTTER OoF THR
Iaerriar, CouNciL oF AGrIcULTURAL RESEARCH HELD AT New DopLm
¥ MagrcH 1934,

Atiention is invited to the copy of the proceedinis® of the
Standing Dairying Committee of the Imperial Couneil of Agricultural
Research. (This may be treated as eonﬁdentul.) The recommendations
of the Committee have been tabulated in the enclosed statement (Annexure)
and they are now for the consideration of the Advisory Board.

8. With reference to the recommendation of the Committee rezarding
the establishment of an institute of dairying at Bangalore (item No. 2 of
Arnnexure) it may be noted that a scheme has already been drawn up by
the Animal Husbandry Expert to the Council in eonsultation with Im-
perial Dairy Expert and it is now under the consideration of the Govern-
mernt of India.

®Not printed.



ANNEXURE.

Action taken on the recommendations of the first meeting of the Standing Dasrying Committee of the 1. C. A. K.

Berial
No.

Y

Subject.

Resolutions of the Animal Husbandry Wing
of the Board of Agriculture and Animal
Husbandry.

Recommendations of the Standing Dairy-
ing Committee.

To consider the figures obtained from the
Military Dairy Farms regarding the
comparative efficiency of Indian cattle,
cross bred cattle, and buffaloes as milk
and butter-fat producers under Indian
conditions in relation to the present and
future requirements of dairying in India.
(Subject No. 13 of the A. H. W.)

To discuss the practicability of developing
dairying es a village industry in India
along with the organized marketing of
eggs and other animal products. (Sub-
jeet No. 18 of the A. H. W.)

1. The statistical invéstigation of the com-
parative economic efficiency of the va-
rious types of milch cattle in India
already undertaken by the I. C. A. R.
should be continued.

2. Theinvestigation so far conducted should
be published after further statistical
analysis.

For the protection 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 necessary to
have a much enlarged central institute
at which, in addition 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 so 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 oconsisting 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 staff
that might be required etc., etos, the
Sub-Committee to report to this
Committee when the matter would be
further considered.

¥03



Berial
No.

Subjeot,

Resolutions of the Animal Husbandry Wing
of the Board of Agriculture and Animal
Husbandry.

Recommendations of the Btanding Daliry-
ing Committee,

To discuss Mesars. Polson Manufacturing
Company’s letter regarding private trad-
ing by the Military Dairy Farms. (Item
2 on the agenda of the Committ 'e.)

To consider what action should be taken on
the letter from Messrs. Polson Manu-
faoturing Company, dated the 5th June
1933 and the representation made by the
Bombay Butter Manufacturers’ Asso.
oiation which were discussed at & meet-
ing between their representatives and
the Vice-Chairman, Imperial Counoil of
Agrioultural Ressarch in Bombay on
3lst August 1933. (Item 3 on the
agenda of the Committee.)

To oonsider the question of rallway rates
on dairy produce and the facilities at
z:uenz available for its transportation

oold storage or refrigerating vans.

(Subject No, 6 of the agenda of the Com-
mittee.)

ssee

Major Pendor promised to supply figures to
refute the statement that the Military
Dairics are increasing their oporations.
Record of discussion be sent to the Army
Department for favour of their views
confidentially.

Reocord of disoussion to be sent to the Army
Department for their views.

2. A protective duty should be imposed on
the importation of butter from abroad.

(1) In the intereats of devsloping the in-
dustry the I. C. A. R. might undertake
responsibility for any loss incurred in
this oconnection provided that ons or
more firms would guarantes s minimum
daily froight sufficient to cover most of
the cost of running the insulated van, .

(2) To requast the firms concyrned to send &
scheme to the L. C. A. R. on the subject
giving the necossary details after making
enquiries in the matter.

€02
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To discuss the possibility of instituting a
uniform system of recording for dairy
herds. (Subject No. 4 of the agenda

-4--—of the Committee). - - »

of propaganda and publicity among the
1general publio to consume more milk.
4{Subject.No. & of the Commi :tas,}

\B :

v

Lo 4

<

To consider suggestion for the development

(3) Record of the discussion be sent to the
Railway Board for their remarks,

(4) To present the case to the Railway Board
regarding the reduction of railway 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
copies of forms to enable members to
consider the matter and send their
views to the Sectt. of the Council.

1. TheI.C. A. R. be requested to give a grant’

of Rs. 5,000 to the Imperial 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 Council 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 specifio grant
to the Imperial Dairy Expert of Rs. 3,000
to start with for propaganda purposes.

-903
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Serial
No.

Subject.

‘Resolutions of the Animal Husbandry Wing |

of the Board of Agriculture and Animal
Husbandry.

A

Recommendatxons of the Standing- Duryu
ing Committee.

!

|
1

To discuss the question of exemption
of dairy equiment from import duty.
(Subject No. 7 of the Committee.)

‘To consider Mr. Kartha’s resumé of his

work at Lahore. (Subject No. 8 of the
Committee.)

To discusa the question raised by Captain
Lal Chand in the House regarding the
possibility of returning dry cows from
rqitiea. (Sub]eot No. 9 ofi the Com-
smtteo)

AL

'The matter is under consideration in the

Commerce Department.

The work done by Mr. Kartha was essential
and should be continued.

The only practicable and effective remedy
for preventing the slaughter of miloh
cattle is for the big City Municipalities
to prohibit the keeping of stables fo»
milch animals in the Municipal area.
Milch cows and buffaloes should be
housed in rural areas outside the
municipal areas.

Copy of the disoussion should be sent to

Captain Lal Chand.

L03
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APPENDIX XIL

Norm, patep 20TH Aveusr 1934, on Susiecr No. 1, DECISIONS OF THE
(GovErNING BoDY ON THE RECOMMENDATIONS OF THE ADVISORY BOARD-
MADE AT THE LATTER’S MEETING HELD IN FEBRUARY 1934,

1. Extension of the Locust Research Scheme of the Imperial Council of
Agricultural Research for a period of onme year from Ist April
1934 at an estimated cost of Rs. 83,600 (in round figures).

—Sanetioned.

2. Grant of Rs. 1,695 to the Dacca University, Dacea, on account of appa-
ratus, ete., for the year 1934-35 in connection with the scheme for
work on () the mechanical analysis of lateritic soils and (4¢) the
nutrition of the rice plant.

—Sanectioned.

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. J. Hansen,
Professor of Dairying and Animal Husbandry, Allahabad Agrieultural
Institute, and -(¢) 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 years, for a scheme of investi-
gation on the possibilities of manufacturing Khandsari sugar by
the single-pan method. '

' —Sanctioned.

5. Participation of India in the Annual Congress of the Royal Imsti-
tute of Public Health, Norwich, May 1934.

The Governing Body sanctioned the deputation of (1) Mr. . Ware,
Director, Imperial Institute of Veterinary Research, Muktesar, and
(2) Lt.-Col. Sokhey, Director, Haffkine Institute, Bombay, at a cost nod
exceeding Rs, 400. Lt.-Col. Sokhey did not however participate.

B. Contribution of a sum of Ms. 14,500 during the period 1st October
1933 to the 31st March 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.

—Sanctioned.

" The remaining recommendations of the Board will as usunal come
before the next meeting of the Governing Body.
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APPENDIX XIIL

NorE, paTED THB 6TH AvUquUsT, 1934, on Sussecr No. 3, PROCEEDINGS OP
THE Fmst MEETING oF THE CATTLE BREEDING COMMITTEB APPOINTED
BY THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH.

The proceedings (not printed) of the first meeting of the Cattle Breeding
Committee held in February 1934 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-
nexure),

2. The recommendations are now for the consideration of the Board.
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ANNEXURE,

Rewnvmendatwm of the Standing Cattle Breeding Committee of the Imperial Council of Agricultural Research,

Serial |

No.

1
H

Bubject.
i

Resolution of the Animal Husbandry
Wing of the Board of Agriculture
and Animal Husbandry.

Recommendations of the Cattle Breeding
Committee.

av. .

3
-

| No. 10 of the Agenda of the Animal Hus-
. bandary Wing—

To. review .the results so far achieved
in the ocrossing of the indigenous
breeds of ocattle by foreign breeds in
the different provinces and States
and on Military Dairy Farms, and to

. consider its value in relation to the
permanent improvement of livestock
throughout India.

(1) The Board considers that the results
hitherto achieved in the crossing of
indigenous breeds of cattle with forcign
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 appreciates the excellent
results achieved on military Dairy Farms
but regards the methods used as special
requirements and not therefore applic-
able to India a8 a means of bringing
about a permanent improvement of
indigenous 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 stock unless previously
immunised against rinderpest.

The only practicable way of dealing with

compulsory castration and recommend
that the recently passed Bombay Live-
stock Improveinent Act as well as the
action taken by the Punjab Guvernment
in this matter should be brought to the
notice of other I'rovincial and State
Governinents with a strong recommenda-
tion that similar powers should be taken
to coforce castration of unfit animals
wherever possible.

this mattor would be by means of
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Resolution of the Animal Husbandry

Recommendations of the Cattle Breeding

Serial |. Subject. Wing of the Board of Agriculture Committee.
No. ' and Animal Husbandry.
2| No. 11 of the Agenda of the Animal Hus- | The Board considers that all-India pedigree | A system of registering and marking ap-.

bandryA Wing—

To consider whether pedigree Herd
Books in the case of a few selected
breeds can now be established for the
lasting improvement of these breeds,
partioularly in regard to the develop-

. ment of dairy strains.

Nos. 2 and 4 on the Agenda of the Cattle Breed-
ing Commitleaw

To disouss the future policy as regards
"~ the development of definite dairy
strains from existing working breeds.

AL

herd books can now be established in the
cage of a few well-known dairy breeds,
commencing with the breeds at present
maintained on Government Farms and
other Institutions where reliable records
are kept. In the case of other breeds
it recommends that provincial herd-
registration, with the object 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
as a guide in this direction.

proved cattle, similar to that adopted
in the Bombay Presidency and to some
extent in the Punjab, should be generally
adopted in India fo enhance the market
value of carefully 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-called
breeds at present in existence are valid
breeds and warthy of organised develop-
ment and (b) to decide on an official
definition of the breed characteristics
of each breed which it is proposed to
recognise.

The Animal Husbandry Expert to the
Council be requested to put up e seheme
for this work to be undertaken under.s
grant from the Imperial Council of Agri-
Jultural Research.
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1 No. 12—

To consider what preliminary steps
are Decessary in regard to the insti-
tution of herd books for selected
breeds of indigenous cattle.

To review the position as regards the
methods hitherto adopted for en-
couraging the employment of im-

proved sires including the systematic |

.castration of scrub animals and to
suggest practical means of extending
them.

Noy 19—

"',."Lf 4

To roview the effeots of abortion,
sterility end impotence on breeding
- operations amongst domesticated ani-

mals in India and to discuss-the best

" . methods for diagnosing and control-
: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 produce the desired
results and are only limited in their
extent by financial considerations.
They recommend that asin 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 livestock improvement. As
regards castration, the Boardis of the
opinion that the aotion 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 this
country. It is of the opinion that a
very strong case has been made out for
the early appointment of a special re-
search officer to investigate these
diseases.

The Committee considered that in relation

to the measures recommended for com-
pulsory castration and the systematic

registration and marking of approved -

cattle the attention of Local Governments

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 to)
the country of all Distriot Boards alloeat-
ing an adequate percentage of their

incomes to such live-stock improvement

work,

The Imperial Council of Agricultural Re-

search should obtain from Local Govern-
ments such information as is available as
to the incidence and economio importanoe
of contagious disease of the reproductive
organs in all classes of farm live-stock
throughout India.

X4t
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Resolution of the Animal Husbandry

Serial Subject. Wing of the Board of Agriculture Recommendations of the Cattle Breeding
No. and Animal Husbandry. Committee.
6 The Board considers that—

No. 13—

To disouss the position of sheep breed-
ing in India and to suggest practical
methods' for improving the quantity
and quality of wool produced.

X1~
Item 3 on the Agmda of the Caitle Breeding
%.>'Commitiee—

To disouss what further measures can
be taken for the improvement of sheep
and for the grading and muket.mg
of wool.

A

1. The problems of sheep breeding in
hill tracts and in plains areas require
separate treatment.

2. Sheep breeding is to a great extent in
the hands of a nomadio class through
whoseagency any sustained efforts
towards improvement will be diffi-
cult, It is therefore desirable that
all local Governments should in-
terest themselves directly in this
question end thereby encourage
the land-owning olass to engage in
this industry. .

3. This can best be accomplisked by the
extablishment in each province
and State of selected flocks of the
,better indigenous breeds with the
object of providing a nucleus of
sufficient purity to render possible
the resuscitation of each breed.

4. The Board welcomes further sus-
tained experiments on Government
Stock Farms in the crossing of
Merinos and specially graded in-
digenous breeds and in this connec-
tion would command the scheme
put forward by the Live-stock
Expert of the Bombay Presidency
to the Advisory Board.

On account of the indifferent methods
at present adopted in shearing,
classifying and marketing wool

That with & view to developing the wool
industry in India the Imperial Council of
Agricultural Research should take up the
official grading of wool at selected
centres.
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Item 6 on the Agenda of the Caltle Breeding
Commitiee—

Finding ways and means of improving
the local cattle of Coorg.
Item 7 of the Agenda of the Commitice—

Report for the year 1932-33 on the
scheme for breeding experiments in
connection with the improvement
of goats conducted by Mr. A. E.
. .Slater. . .

sheep-owners in this country are
not obtaining the full value of their
wool. Efforts should therefore be
made to remedy these defects by
suitable demonstrations to be con-
ducted by Live-stock Departments.

6. The Veterinary Departments should
increase their efforts to deal with
the problem of the very large
mortality occurring amongst sheep,
particularly that due to parasitio
diseases, which are’ at present
strangling this industry.

The Animal Husbandry Expert should visit
Coorg and consider what measures are
feasible under existing conditions, so

that the matter could be again dealt with"

by the Advisory Board:

The work is being carried on on samsfactory
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 (s)
of the Agenda.]
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Resolution of the Animal Husbandry

Recommendations of the Cattle Breeding

Berial Bubject. -Wing of the Board of Agriculture Committee.
XNo. and Animal Husbandry.
8 | Item 5—

To consider the feasibility of testing
young bulls and oarrying out artificial
insemination in this country and the
desirability of stimulating young
heifers to breed and produce milk at
an early age by special methods.

Experimentation with such special measures

to induce s high milk yield from Indian
Dairy Cattle at an early age as have been
adopted in the Pusa herd were at presens
justifiable only under striot oontrol and
that such methods could not be recom-
mended for general adoption until the
effects of such highly intensive treatment
on oonstitution had been carefully
studied. The Committee did not sonsi-
der it feasible to carry out artificial
insemination to any oconsiderable extent
in India in present circumstances but
oconsidered that experimentation in such
work on existing QGovernment farms
would be desirable.

Q13
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APPENDIX XIV.,

AT 20t AveusT, 1934, oN Sussecr No. 5 FourrH ANNUAL
mei'{gpo:g gfl'zrm: Exeourive COUNCIL OF THE _IMP;_T.E’LAL AGRICULTURAL
Bureav, 1932-33.

Attention is invited to the attached copy (Not printed) of the Fourth
Annual Report of the Executive Council of the Imperial Agricultural
DBureaus, 1932-33. As members of the Board are already aware, the
Imperial Council of Agricultural Research, as soon as it was formeq,
took over the liability of the Government of India in regard to contri-
butions to Imperial and International institutions of this character. The
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 appropriat
bureaux of which there are eight in number. -

9. It will be seen from the Report (Not printed) that the gross ex-
penditure in the year 1932-33 was £19,245-16-8. The difference, viz,
£1,079-18-6 between this and the net expenditure represents the receipts
from sules of publications and journals.

An analysis of expenditure will be found in the statement given
under paragraph 8 of the Report (Not printed) from which it will be seen
that the ¢ overhead charges ’ have again been kept at a low figure. The
total cost at headquarters was less than 3 per cent. of the gross expendi-
ture, and overheads at all the eight bureaux only exceeded 3 per cent. by a
small fraction. Ninety per cent. of the gross expenditure was incurred
in the examination, abstraction and distribution of scientific inforwmation,
and in the purchase of necessary scientific books and periodicals.

3. Not only have the Bureaux been thus very economically administer-
ed but a very high proportion of the gross expenditure has gone on the
actual collection and dissemination of scientific information. All overseas
workers are indebted to the Institutes at which the Bureaux are situated
for their very generous help.

4. The quality of the various publications issued by the eight
different bureaux from time to time has been well maintained and the
publications have been consistently practical and useful in character.
This is illustrated by the fact that notwithstanding the cortinuance
throughout 1932-33 of severe «ener:l ezonomic depression the sales of
every cne of the journals issued by the bureaux show some increase.

5. Several of the Bureaux have extended their system of lending
translations and extended abstracts of articles of special value appearing
in foreign journals. This service and the special articles contributed by
certain of the Bureaux has been greatly appreciated by research workers
in all parts of India.

6. The fourth Report (Not printed) is now for the consideration of
the Advisory Board.
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.APPENDIX XV,

Norz, parep THE 31sT August, 1934, oN Susecr No. 6-A, PROGRFSS REPOR?
ON THE WORKING OF THE BOTANICAL Smx-Sm'non At KagrNaL For TirS
YEAR ENDING JUNE 1934.

The above report (not printed) submitted by the Director, Imperial

Institute of Agricultural Research, Pusa, is for the consideration of tha

Advisory Board. Progress reports "for the periods 1st April 1931 to 30th

‘June 1932 and 1st July 1932 to 30th June 1933 were submitted to the

-Board at its meeting held in August 1933, vide pages 382 and 335—401

‘of -{the printed proceedings of the Board.
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APPENDIX XVIL

Notr, paTep THE lsr SepTEMBER 1934, oN Sussecr No. 6-B, Somuvs yom
THE EXTENSION OF THE BoOTANICAL SuB-STaTiON AT KARNAL FOB A -
PERIOD OF FIVE YEARS AT A COST OF Rs. 1,30,080.

At its meeting held in June 1930, the Advisory Board recommended
a scheme for the establishment of a sub-station of the Botanical Section
of the lmperial Institute of Agricultural Research, Pusa, at Karnal, at a
recurring cost of Rs. 1,23,850 spread over five years (vide pages 6—8 and
36-—41 of the printed proceedings of the Board). The scheme was sane-
tioned by the Governing Body in July 1930 with an additional grant
of Rs. 10,000 towards non-recurring expenditure (which had been omitted
when it was placed before the Advisory Board) and was started with
effect from the lst October 1930. Progress reports on the working of
the scheme for the periods 1st April 1931 to 30th June 1932 and 1st
July 1932 to 30th June 1933 were placed before the Board at its meetings
held in August 1933 (pages 385 to 401 of the printed proceedings). The
progress report for the year ending 30th June 1934 is being placed before
the Board as item No. 6-A of the agenda.

2. The Director, Imperial Institute of Agricultural Research, Pusa,
has now applied for an extension of the scheme for a further period of
five years at Karnal and later at Pusa, from the date of its termination,

namely September 1935, at a recurring cost of Rs. 1,30,080 spread over
that period. The Government of India have approved this application
and a copy of their letter No. F, 41-3/34-A, dated the 1st September for-
warding the application is enclosed (Annexure) The probable cost on
the existing scheme which results in a saving of about Rs. 15,000 and
the details of the proposed extension will be found in Annexures A and B
to the letler from the Director, Imperial Institute of Agricultural Re-
search, Pusa, dated the 29th August, 1934 (Enclosure II to Annexure).

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

ANNEXURE,
No. F. 41.3[34-A,
GOVERNMENT OF INDIA.
DEPARTMENT OF EDUCATION, HEALTH AND LANDS.

Simla, the 1st Seprtember, 1.934.
From

K. R. MENON, Esq., 1.C.S,, ' o
Offg. Addl, Deputy Secretary to the Govemmml of Imha,

To

The Secretary,

’ Imperial Council of Agncultura.l Research.

Scheme for the continuance of the Botanical Sub-station, Karnal.

SIr, ’ ‘ '
I am directed to. forward a revised scheme submitted by the Director,

Ymperxal Institute of Agricultural Research, Pusa, for the contmuance
LI192ICAR
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for a further period of 5 years at Karnal and later at Pusa of the Sub-
station of the Botanical Section of the Imperial Institute of Agricultural
Rosearch, together with a copy of his letter No. 495|C., dated the 23th
August, '1934.  The Government of India approve the scheme, which it
will be seen, involves & total'expenditure of Rs, 1,30,080 recurring for
the extension period from October, 1935, to September, 1940. Iu the
ordinary course, the Director, Imperial Institute of Agricultural Research,.
Pusa, would have been directed to forward the scheme to you so that it
might be placed before the Imperial Council of Agricultural Research.
As, however; the next meeting of the Advisory Board of the Imperial
Council. of Agricultural Research 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 course.

L have the honour to be,
Sm,
Your most obedient servant,
K. R. MENON,
Of'g. Addl. Deputy Secretary.

Enelosure I

CorY oF A LETTER FroM THE DRecTOR, IMPERIAL INSTITUTE OF AcRICUL-
TORAL REsEarcH, No. 495|C. or 1934, patep THE 29tH AvausT, 1934.

Revised scheme for the continuance of Sub-station of the Botanical Section
. at Karnal and ot Pusa.

T have the honour to refer to my letten No. 9|C. of the 12th May, 1934,
subniitting a proposal for the continuance of the Botanical Sub-Station
at Karnal for a further period of 5 years. Consequent upon the decision
of Government of India to transfer the Institute from Pusa to the neigh-
bourhood of Delhi, I submit a revised scheme for the continuance of the
Botanical Sub-Station first at Karnal and later, when the institute is
established in the neighbourhood of Delhi, at Pusa. 1 beg to call your
attention to the fact that the revised scheme does not involve the provision
of funds for non-reeurring expenditure.

E>nclosure II.

Bevised scheme for the continuance of the Botanical Sub-Station, Karnal,
. financed. by the Imperial Council of Agricultural Research, for a
further period of 5 years.

The objects with which the Botanical Sub-Station was established at
Karnal are fully explained in the original scheme forwarded under my
letter No. 9|C., dated 12th May 1934.

When the Pusa Institute is established in the neighbourhood of Delki
it will no longer require a Sub-Station at Karnal which is only 70 miles
from the site of the new institute. All the objects for which the Botanical
- Snb-Station was established at Karnal will be fulfilled by the Botanical
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Siection at the new site. It is, however, necessary to make some provision
for botanical work in North-East India and for this reason I propose
that when the Institute is established on the new site the Botanical
Sub-Station at Karnal should be transferred to Pusa.

The 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 ih
freight. v

(3) Training of post-graduate students under agricultura.l.conditions
which differ from those which prevail at the new site.

The Botanical Sub-Station at Pusa would consist of the present
Botanical area and the Punjab Experimental Field of the Agriculturgl
Section. The Punjab field contains the permanent-manurial experi-
ments which have 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 the chief agricultural experiments at Pusa. The staff of the
Sub-station can easily attend to these experiments. ;

The maintenance of Botanical Sub-station at Pusa will ensure that
some lines of botanical work, for example, breeding work 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 which 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
respact from almost all other schemes which have been financed by the
Council. The Botanical Sub-station was not founded for the investi-
gation of any one definite research problem. In this respect it differs
from a scheme for research on some single problem in chemistry or
physiology. Schemes of this latter type will ultimately terminate with
the solution of the problem but schemes as that of the Botanical Sub-
station which tackle general investigations in plant breeding, agriculture
and disease will never reach a stage at which all their investigations are
solved, Each research which is successfully concluded breeds new
problems and there can be no finality to the labours of the plant breeder
and of his colleagues who investigate disease.

The line of work which will be carried 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 which have
already been mentioned (e.g., wheat, barley, oats, gram, ete.), the testing
of varieties bred at Pusa and at Karnal which appear suitable for North-
east' India, the multiplication of seed of standard types, the training of
post-graduate students. The Sub-station will continue tb afford faci-
lities to the mycological and entomological sections for the study of
disease under conditions differing from those of Delhi.

The present scheme of the Botanical Sub-station at Karnal termi-
nates in October 1935 and it is unlikely that the research institute will
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be established at the new site until early 1937. The present scheme
therefore provides for the continuance of the Botanical Sub-station at
Karnal until the institute is established in the Delhi Provinee and the
transfer of the Sub-station after that date to Pusa. Since ample
buildings, ete., exist at Pusa it is not necessary to make any provision
for non-recurring expenditure at Pusa. The Botanical Sub-station at
Karnal will become, with the addition of some extra land from the-
Imperial Cattle Breeding Farm, the Substation of the Agricultural
Section for the growing of fodder crops and the multiplication of seed.

The non-recurring expenditure which was contemplated. in the original
scheme at the Botanical Sub-station at Karnal will not be required as such
additional buildings, ete., as are required by the Agricultural Section will
fall on the capital expend1ture for the construction of the new research
institute,

Ezpenditure.

The expenditure already incurred and likely to be incurred daring
the present term of 5 years is estimated at Ra. 1,18,400 as follows (vide
details in Annexure A) —

Rs.

October 1930 to March 1931 .. .o 21,104
1931-32 .. . .. .. 20,230
1932-33 .. .. . . 21,605
1933-34 . . . .- 21,600
193435 .. . 22,400
April 1935 to September 1930 .. - 11,450

1,18,389

or say 1,18,400

The probable recurring expenditure required for the proposed exten-
sion period of 5 years will amount to Rs. 1,30,080, as follows (vide details
in Annexure B)—

Ra.
October 1935 to March 1936 .. .. 13,000
1936-37 .. . .. .. 24,960
1937-38 .. .. .- .. 25,530
1938-39 .. .. . - e 26,100
193940 .. . 26,640
April 1940 to September 1940 - .. 13.850

1.30,080
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Receipts.

It has been decided that half the receipts of the Sub-station should
go to the Imperial Couneil of Agricultural Research and half to the Gov-
erument of India. The following is the estimate for the present and the

- proposed terms—

1930-35. Total. Share of Imperial
Council of Agri-
cultural Research ,
Rs. a. p. Rs. &. p.
October 1930—30th June 1931 .. .. .. 9 6 0 ..
18t July 1931—30th June 1932 .. .. .. 1,250 7 9 .
1st July 1032—30th June 1933 .. . . 443310 6 2,216 13 3
1ot July 1933—10th May 1034 .. . .. 3,452 12 10 1,726 6 0
11th May 1934—31st October 1935 ~ .. .. 6,000 0 0 3,000 0 O
(Approximate) .. 15146 5 1 6943 3 3
Estimated receipts for period October 1935—September 1940. :
Total. 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
Sub-station, Karnal, during the sanctioned period of 5 years from October
1930, to September 1935 +—

Head of expenditure.
Year, T
Staff. Other Total.
Charges.
. Rs. Rs. Ra.
October 1930 to March 1931 .. . . 656 20,448 21,104
193132 .. . - . 6,901 13,329 20,230
193233 .. .. . i .- 8,313 13,292 21,605
193334 .. .. .. .. .. 8,023 12,677 21,600
193435 .. - . .. .. 9,600 12,800 22,400
April 1935 to September 1935 .. e 6,050 6,400 11,450
Total .. 39,443 78,046 | 1,18,389

Grand Total 1,18,389
or 1,18,400
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ANNEXURE“B”
Statement of -probable recurring espenditure for the Botanical Sub-
station during the -extension period of 5 years from October 1935 to Sep-
tember 1940 =~

Head of expenditure.
Year,
Officers. Establish- Other Total.
ment, oharges,
Ra. Ra. Re. Re.
October 1935 to March 1936 . 2,280 2,820 7,900 18,000
193637 . . . 4,760 5,000 14,300 24,960
1937-38 . . . 5,000 6,230 14,300 25,5%0
1938-39 . .- . 5,240 6,560 14,300 28,100
193940 . . . 5,480 6,860 14,300 26,640
April 1940 to September 1940 . 2,860 3,570 7,400 13,850
Total .. -86,640° 81,940 72,800 1,30,080
"

® For details see annexure B.-1.
Total Recurring expen diture  1,30,080

ANNEXURE “ B-1".

Details of expenditure required on account of staff of the Botanical
Sub-station during the extension period.

(Rounded to tens).

October April
1935 1940 to
to 1936-37. | 1937.38. | 1938-39. | 1039-40. |Beptember
1936. 1940.

OF¥ICERS.

Farm Suprintendent
300—20—800 (380—
date of increment )
28th March) e 2,280 4,760 5,000 5,240 5,480 2,880

ESTABLISHMENT.

Farm Assistant 100—
10—300 (120—date

of increment 20th : -
February) . 730 1,670 1,690 - 1,810 1,930 1,039
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ANNEXURE “ B-1 "—contd,

(Rounded to tens.)

Total expenditure—Establishment—Rs. .

Ootober April
1935 1940 to
_— to 1936-37. | 1937-38. | 1938-39. | 1939-40. | September
1936, + 1940.
Establishment—contd. Ras. Rs, Ra. Ras. Rs. Rs.
Storekeeper 40—3—
70—24—100 (55—
date of increment .
20th Ootober) e 330 870 710 750 780 400
Fioldman 40—4—120
(66—date of incre-
ment 18t December) 340 730 780 830 880 460
Clerk  40—3—70—2}
—100 (52—date of
inorement 2nd Feb-
ruary) . 310 |. 860 700 740 770 400
‘Head Mali 30—2—50 | ’
(40—date of incre-
ment 2nd Ooctober) 240 490 510 540 560 200
Mistri 50—24—75 (60
—date of increment
23rd April) 360 750 780 810 840 440
Assistant Mali 15—1
—25 (18—date of
inorement lst May) 110 230 240 250 260 140
Asgistant Mali 15—1
—26 (19—date of
inorement 1st Nov-
ember) . 120 240 260 270 280 140
‘Chaukidars (2 @ Ra.
16) and peon (1 .
Rs. 16) ¢ @ 280 560 560 | 560 560 280
2,820 5,900 6,230 6,560 6,860 3.570
‘Total expenditure—Officers—Ra. .. 25,040
31,940
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) APPENDIX XVII.

Norkg, pArep THE 1078 Aucust 1934, oN StussecT No. 7, APPLICATION FROM
1HE Director, IMPERIAL INsTITUTE oOF AGRICULTURBAL RESEARCH,
Puss, FOR A GRANT oOF Rs. 29,360 SPREAD OVER FIVE YEARS FOB 4
SCHEME FoR REsEarcH oN THE Cyroroay or INDIAN Crors ar Pusa,
Attention is. invited o the attached letter (Annexure) from the

Governinent of India, Education, Health and Lands Department, No.

F. 125(34|A., dated the Bth August 1934, forwarding the application

mentioned above. The scheme invoives s0 tar as tne Counci] is concerned,

non-recurring expenditure of Rs. 2,000 and recurring expenditure of
of Rs. 27,360 or a total expenditure of Rs. 29,360 spread over five years.
2. This scheme does not appear to overlap the scheme of work on

Ahe cytology of crop plants (Madra: University) either in regard to the

general programme of work or the crops which would be studied.- The

scheme is for the consideration of the Advisory Board. ’

e S ‘ ANNEXURE.

CoPY OF A LETTER FROM THE OFFG. ADDITIONAL DEPUTY SECRETARY
10 THE GOvERNMENT OF INDIA, EpvucaTioN, HEALTH AND LANDS DEPART-
{MENT, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
No. F. 125|34-A., patep THE 8TH AUcUsT 1934
Scheme for research on thle Cytology of Indian crops to be conducted
«.. at Pusa dnd financed by the Imperial Council of 'Aaricultureb

Research. '

I am directéed to forward a scheme submitted by the Director,
Tmperial Institute of Agricultural Research, Pusa, for conducting re-
search on the Cytology of Indian crops in the Botanical Section at
Pusa, together with a copy of his letter No. 2234, dated the 2nd May,
J934. The Government of India approve the scheme which, it will be
seen involves an .expenditure of Rs. 29,400 spread over a peried of five
years. In the ordinary course the Director, Imperial Institute of
Agricultural Research, Pusa, 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
Advisory Board will be held in Simla in the beginning of September next,
and, in order to save time, I am directed to forward the scheme- direct,
and to ask that the deecision of the Council may be communicated to the
Government of Tndia in due course.

Cory OF A LPTTER FROM THE DIRECTOR. IMPERIAL TNSTITUTE OF AGRI-
CULTORAL REsEARcH, PUsA, To THE SECRETARY TO THE GOVERNMENT
orF Inp1a, Departmext -oF Epucamion, HeaLTE AND LaNps, No.

- 2234, paTED THE 2ND MAY 1934

Scheme for research on the Cytology of Indian crops to bs conducted
at Pusa and financed by the Imperial Council of Agricultural
Research.

I bave the honour to forward for the consideration of the Govern-
ment of India a scheme for condueting Tresearch on the evtology of
Indian crops in the Botanical Section of the Imperial Institute of Agri-
cultural Research, Pusa, to be financed by the Imperial Council of
Agrieultural Research..



226

9. The scheme is intended to fill an important gap in the plant
br%dm«r investigations at this Institute and deserves to be favourably
conmdered It will run for a period of 5 years and involves a total
expenditure of Rs, 29,400.

3. Should the proposal meet with the approval of Goveinment it is
requested that it may be forwarded direct to the Imperial Council of
Agricultural Research to enable the Council to place it before the next
meeting of the Advisory Board.

SCHEME FOR CARRYING ON RESEARCH ON THE CYTOLOGY
OF INDIAN CROPS AT PUSA.

1 submit herewith a scheme for imtxatmg an_d carryingz on research on

the eytology of Indian crops with special reference-to those that have
formed or are forming thé subject of plant breeding investigations at Pusa.

The lack of eytological studies has hitherto constituted the most seri-
ons gap in our genetical and plant breeding investigations at Pusi. Of
the large number of papers written in the Botanical Section during the
tirue of the Howards at Pusa, none are concerned with eytology, and of the
53 publications which have come from the section since 1924 only 3 papers
deal with this subject. 