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Cot of Agricultural Research for s meeting, held at New Delhi on the
16th, 17th and 18th February 1933.

Notes on Subjects 1 to 24 of Agenda,



( i)
AGENDA FOR THE MEETING OF THE ADVISORY BOAE. F TIE

IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, Hiia,
i V-BELHI ON THE 16TH—18TH FEBRUARY 1933,
* '

13 Decisions bf the Governing Body on the recommendatio‘ns of the Ad-
~ - vigory;Board made at the latter’s meetingsin J&M 1931, January

1932 ahd July 1932.
2. -Appoinfment of Committees.

'3 Recommendations of the Locust Committee &t its fourth meeting
held in January 1933—Proposals for future resemrch,

4. Application from Dr. G. 8. Thapar, M.Sc., Ph.D., Reader in Zoology,
Lucknow University, for a grant of Rs. 25,460 spread over.a period
of 5 years for an enquiry into the H :lminthiasis of cattle, sheep
and goats in the United Provinces.

5. Application from the Dacca University for the grant gk Rs. 1,756
on account of apparatus, etc., for the year 1933-34 irmeonpection
with the scheme for agricultural research already sanctioned by
the Council.

6. Application from the Government of the United Provinces fog a grant
of Bs. 1,01,970 (Rs. 12,200 non-recurring and Rs, 87,770 fecurring)
spread over 5 years for investigation into indigenous d ants
of the United Provinces and their effective expansion as agricul-
tural crops.

7. Application from the Goversiment of the United Provinces for a grant
of Rs. 4,650 spread over a period of 3 years for investjgation
into malting and brewing tests of improved barley.

8. Application from the Central Provinces Government for a grant of
Rs. 46,700 spread over a period of 3 years for investigation into
vaccination of cattle against rinderpest.

9. Application from the Government of Mysore for a grant of Rs 20,400
spread over a period of 3 years for the investigation pof'Yohne's
disease among cattle in Mysore.

10. Question of an inquiry about cocoanut products and cocoanutoil in
India.

11. Linseed—action to be taken to take full advantage ofthe tayiff ;;re-
ference on Indian linseed granted by the Ottawa Agreemeht.

12. Application from the Government of the Punjab for a non-rectirring
grant of Rs. 22,300 in connection with a scheme for the installa-
tion of wheat milling and baking laboratory at Lyallpur. <

13. Application from the Government of Bombay for a grant of
Rs. 84,580 spread over a period of 10 years for research in sheep
breeding. - ' ‘
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14, Appliéatiox{ from the Government of Madras for a grant of Rs. 92,487
spread ‘over a period of 3 years for a scheme of research for
improving the fishing industry and developing the supply of fish
manure, ‘

15, Apphcatx%o n from the Government of Madras for a grant of Rs. 63,632
spreaddover a period of 5 years for a scheme for research on

. rural pisciculture. :

16. Application from the Director of Agriculture, Bombay Presidency,
for a grax?t of Rs. 5,100 for the export of Alphonso mango fruits
to Greaf, Britain in 1933. _

17. Report of the Committee appointed to examine the Bihat and Orissa
scheme of research on the economics of irrigation from tube
wells.

18. Report of the Committee appointed to consider the progress report
on the scheme for the breeding experiments in connection with

Jrprovement of goats conducted by Dr. A. E. Slater.
19. Scheme for conducting research in Warble Flies at the Muktesar
) Research Institute, at a cost of Rs. 32,400 spread over a period
- of b years.

20 }x’tension of the research work on the effect of ions on the growth
of plants, by Dr. 8. S. Bhatnagar upto the end of May 1933 (cost
involved Rs. 337-8-0).

21. Application from the Government of North-West Frontier Province-
for a grant of Rs. 44,940 spread over a period of 3 years for
an entomological survey scheme m the North-West Frontier
Province.

* 22. Bcheme for establishing a fruit canning and pressing research labo-
ratory at the Fruit Experimental Station at Quetta (cost involved
Rs. 63,000 spread over 5 years).

23. Application from the Government of Bengal for a grant of Rs. 65,579

] spread over a period of 7 years for research into the diseases
«  of poultry in Bengal.

243 Application from the Director of Agriculture, Bombay Presidency,
for a grant of Rs. 2,000 for a scheme for holding an all-India
Mango Show in Bombay.
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PROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD OF

" THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
HELD AT NEW DELHI ON THURDSAY, THE 16rz FEBRUARY
1933. - .

The following were present :—

1. Diwan BahadurSir T. YIJAYA- 16. Dr. V. N. LirmrE,
RAGEAVACHARYA, Chairman. 1y (10061 A, Orve.

2. Dr. N. AuMap.
3. Mr.R. G. ALraw, 18. Mr. F. J. PLyMEN.

4. Mr. M. Azmag AL, 19. Mr. T. F. Quirke.

5. Mr. A. D. BLASCHECK. 20. Diwan Bahadur T. RacmHA-
: VIAH,

. Dr. W. Bumai. 21. Mr. 8. V. RaMAMURTY.

7. Mr.B.C.Burr. (3%,

8. Mr. P. H. CARPENTER, 22. Major P, B. RuLey.

9 'Mr G. K. DEVADHAR, 23. Nawabzada SaapatuLLam KmaN,
10. Dr. T. ERAMBARAM. 24. Mr. P. T. SaUNDERS.

11. Mr. E. S. FARBROTHER, 25. Mr. D.R. SETHL

12. Professor J. C. GHOSH. 26. Mr. H. R. STEWART.

13. Dr. G. P. HecToR. 27. Major R. F. StTIrLING.

14. Mr. Nizamuppiy HYDER. 28. Mr. G. T. Tarr.

15. Mr. P. J. KERR. ‘29, Mr. F. Wage,

Rai Sahib Malik CEARAN Das, Secretary.
The following attended as visitors :—
» 1. Mr.E.J. Bruzn, . 2. Mr. B. A. CoLuINS. -

+ 2. The meeting lasted from 11 A.m. to 1-30 .M. and adjourned till 11-30
a.M. on Friday, the 17th February, to allow the Committees appointed to con-
sider the progress report on the breeding experiments for the improvement
of goats conducted by Dr. Slater and the draft of a Bill for all-India legisla-
tion for the prevention and control of contagious diseases among animals,
to meet in the afternoon.

" 3. The Chairman, in welcoming the members to the meeting of the Board?
.said that he was afraid that, owing to the late receipt of some schemes, it
bad not been found possible to circulate beforehand papers relating to some
‘of the items on the Agenda ; he was prepared to postpone consideration of
~such itewas till to-morrow to enable members to study the papers.
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4. Decisions of the Governing Body on the recommendations of the Advisory
Board made ot the latter’s meetings in June 1931, January 1932 and July 1932.
(Subject. No. 1 of the Agenda). (Appendiz I)—The Chairman stated that
of the schemes recommended by the Advisory Board all had been sanctioned
by the Governing Body except two, uz., the Bendres Hindu University scheme
for research on plant physiology and the Punjab Governmerscheme for the
establishment of an Agricultural Research Station at Risalewala for work
on the water requirements of crops. One scheme which did not receive the
support of the Advisory Board at its last meeting had been sanctioned by the
Governing Body, vz, the scheme from the Government of Madras for & grant
for zesearch work on potatoes®.. He stated that if members desired, this sub-
ject could be discussed on a later date in the proceedings.

b. Appointment of Comamittecs. (Subject No. 2 of the Agenda).—{Appendiz
II).—The Chairman stated that the Committees referred to in the papers circu~
lated to the members of the Advisory Board on this subject were those in
regard $o which the Board had given him power to appoint the personnel.
He suggested that the Committee o consider the progress report en the scheme
of breeding experiments for the improvement of goats canducted by
Dr. A. E. Slater, should meet at 3 .M. and that the Committee appointed to
examine the draft of all-India legislation for the prevention and control
of contagious diseases among the animals should meet at 3-15 p.M, to-day.
The Board agreed. . v

" 6. Recommendations of the Locust Committee at éts fourth meeting held in
January 1933. Proposals for future research. (Subject No. 3 of the Agenda). -
(4ppendiz I11).—Mr. Burt, in introducing -the subject, explained in detail
the work which had been done and the lines on which the Locust Committea
had recommended future work should proceed. The Committee’s proposals
were summarised in paragraph 3 of the note which had been circulated to
members. In answer to Mr. Devadhar, the Chairman said that 1aboratory
work at Lyallpur would be continued -under Mr. Afzal Husaim. It was pro-
posed to provide for this bi]&cgrant to the Punjab Government in order to
avoid any administrative difficulties. Mr. Afzal Husains work would be
controlled by the Director of Agriculture, Punjab; and the local Government.
Rao Sahib Ramachandra Rao would be directly responsible to the Council
for the rest of the work which might be described as survey and exploration
work in Baluchistan, Sind, Rajputana, Khairpur and the adjoining portions
of Central fndia. ' T '
At this stage, Mr. Carpenter moved that Mr, Afzal Husain be appomted
a member of the Locust Committee. The proposal was seconded by
Mz. G. K. Devadhar and agreed to by the Board. ' '
~- -In answer t0 a question by Dr. Burns, as regards the utility of oil cloth
in locust control measures, Mr. Burt said that they had gone into the question’
with Mr. Richards who had carried ont experiments in the United Previnces:
Mr. Richards was satisfied that oil cloth was the best material for making !
barriers when dealing with locust hoppers by methods other than insecticides
and that this and sodium flucsilicate were the most nseful locust contral
material. As regards locust work conducted elsewhere in the Empire,
* This scheme was approved by the Advisory Board in 1931,
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Mer. Burt said that the Imperial Council of Agriculttral Research was in touch
with the Locust Committee of the Econamic Advisory Council, London, and
received reports on all locust movements in the Empire and any other part
of the world. The Council also received locust Reports from Persia. In
answer to Dr, Nazir Ahmad, the Chairman said that the Committee had given
specific directions under each head of the programme. The Board then
adopted the report of the Locust. Sub-Committee and recommended the pro-
posals made therein for the sanction of ‘the Governing Body.

... 1. Application from Dr. G. 8. Thapar, M.Sc., Pk.D., Reader in Zoology,
Lucknow Unsversity, for a grant of Rs. 25,460 spread, over o period of  five years,
Jor an enguiry into the Helminthiasis. of cattle, sheep and goats in she Unwited
Provineces.. . (Subject No. 4 of the Agenda). {(dppendiz IV).—Colonel Qlver
m introducing the subject referred to the question of overlapping between
this scheme and the Punjab scheme regarding animal parasites recently sanc-
tioned by the Council. He expressed the opinion thati there were great differ-
ences between the irrigated areas in the Punjab and the dry areas likely to
be met with in the United Provinces and that owing to this reason there was
in his view ample ‘scope for different- work in different areas. Dr.. Thapar
was & very suttable man for the proposed work from which very valiable
tesulta were expected. The scheme waa a modest one and ineluded no build-
ings, eté. M Allan eénsidered the scheme & well considered one and jn-
volved no overlapping with the work which was being done by the Veterinary
Department.  Mr.. Devadhar asked whether information was. available as
regards the mortality caused by this disease, to which Colonel Olver replied
that he couldnot give definite figures but thought that the loss must be tremend-
ous. A wmumber. of speakers emphasised the value of the scheme.. A pro-
posal that a Standing Committee on Helminthology should be established
to secare the best possible co-ordination in such research was generally agreed
to. After a good deal of discussion and in view of the fact that the recommend-
ations of ‘the Board at this meeting would not come before the Governing
Body till sometime in September or October next the Board decided that
this 'sckeme should be referred to the Committee of Helminthologiste to_be
appointed by the Chairman with instructions to report to the Advisory Board
at its next meeting to be held sometime in July or August 1933, :

. 8. Application from the Dacca University for the grant of Rs. 1,756 on ac-
count of apparatus, etc., for the year 1933-34 in connection with the scheme for
agriculiural research already sanctioned by the Council. (Subject No, & of the
Agenda). (4dppendiz’ V)—Aftér Dr. Hector had introduced the subject,
Dr. Burns asked whether there was co-ordination of .this work with the work
that was being done by Professor Dastur in Bombay. Mr, Burt replied that
there was no overlapping as regards the programme of work etarried out at
these two places. The nutrition of rice was & very wide subject and Professor
Dastur had been working on a particular aspect of rice physiology. He
felt that these two researches should go on parallel to each other. 'Dr Burns
said that the question of co-ordination was becomirig more and more important
and he would like this question to be taken up seriously’at the néxt meeting
- of the Advisory Board by bringing this subject on the Agenda. Mr. Burt
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pointed out that progress teports on both the schemes would be before ther
Advisory Board at the next meeting. In answer to Mr. Sethi, the Chairman
said that when the scheme was sanctioned it was decided that each year's
requirements for apparatus, etc., should be examined on their merits on receipt’
of details from the University. In the result, the Board recommended the-
application for sanction,

9. Linseed—action to be taken to take full advantage of the tariff preferences:
on Indian Linseed granted by the Ottawa Agreement. (Subject No. 11 of the
Agenda). (Appendiz V1)—Mr. Burt, in introducing the subject, said that
as a result of the Ottawa Agreement Indian linseed would, in future, receive
a ten per cent. tariff preference in the United Kingdom market. This was one-
of the most valuable preferences on agricultural products obtained by the.
Ottawa Agreement. Prior to the Economic Conference linseed was on the.
free list under the original Import Duties Act. The United Kingdom import-
ed 300,000 to 350,000 tons of linseed mainly from foreign sources, worth even
at present prices some three million pounds sterling per annum. Linseed
production in India and exports had fallen heavily largely through increasing,
competition from Argentine and other countries. We had, however, a8 much.
greater producing capacity. The ares under linseed had increased by 16
per cent. this year in the Central Provinces. It was important to exploit
the full advantages of this preference and to supply the English market with:
sufficient supplies of Indian linseed to prevent an unreasonable rise in price..
Another important point was the question of quality. There, forfunately,
India had almost everything in her favour. Indian linseed was more sought
after than that of other countries in the United Kingdom market, but Argentine-
linseed was always underselling Indian linseed and the preference we had.
now obtained should be very valuable in restoring the linseed position. Indian
linseed had a higher oil content than Argentine linseed. Indian linseed was
also cleaner. It looked as if we had most of the cards in our hands and we-
found in actual point of fact the premium for Indian linseed had been well.
maintained but it was pointed by English importers that the premium was
too big and this probably explained the shrinkage in purchases from India.
It meant that people who must have high quality of oil had been willing to-
pay these higher prices but the constant growing competition of Argentine

" had induced people for whom it was not essential to have first class oil to buy-
Argentine seed. Mr. Plymen said that the area under linseed had gone up-
by 16 per cent. in the Central Provinces probably due to the fall in wheat
prices. He agreed to steps being taken to increase the area under linseed
and said that it was scarcely a matter which could be postponed. He, however,
doubted whether it would be of any good to start a direct scheme of propa-
ganda to get people to put more and more land under linseed. He suggested
that the relative gross monetary return from linseed should be determined
by the agrioultural departments districts staff. He thought that the present
prices of wheat would guide the cultivator himself and if he realised that lin-
seed paid him more the area under it would be increased automatically. Mr:.
Allen drew attention to the need for more work on the experimental farms-
in the linseed-growing provinces, to the importance of introducing superior
varieties. Mr, Collins asked for further informatior as to the course of prices,
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The point was made by several speakers that direct advice to increase the area
under linsced by the Departments of Agriculture was not desirable in as
much as no guarantee of prices could be given. Mr. G. K. Devadhar urged
the great need for suitable publicity of these results being arranged by the
Council through the medium of the vernacular papers and magazines so that
the poor agriculturists would attempt experiments to reap the fruit of the
labours of the Council, Mr. Burt, in replying to the points raised, said that
it was a constant criticism now-a-days that the agriculturist was being exploited
by the trader and he suggested that they should do what they could through
the medium of vernacular papers and other methods to place the cultivator ia -
possession of better information regarding market conditions and prices of
this article so that he might be a little less handicapped. He agreed that
Agricultural Departments should not attempt direct propaganda but should
try to put the cultivator in possession of facts. He agreed that they should
study the economics of the linseed crop especially the gross monetary return
pet acre. The war period had started a fashion for increased wheat growing
which possibly went beyond economic limits in some areas. He thought
& great deal would be achieved if Mr. Plymen’s suggestion was accepted.
As regards the question asked by Mr. Kerr as to why there was this disparity
between Indian prices and Argentine prices, Mr. Burt said that this was partly
due to the superior quality of Indian linseed. As to what was the immediate
effect of the Ottawa Agreemient on the present prices and trade demand,
he noticed that the first noticeable effect was a fall in the prices of Argenting
linseed ; there had been no corresponding fall as far as he knew in the Indian
linseed in London. He had received a recent report which showed that im-=
porters in London definitely stated that they attached very great importance
to the ten per cent. preference and expected an increase of Indian hnseed
sales in London. He added that the qualities which were appreciated in the
London market were first of all high oil ¢ontent, secondly big seed (Bold)
and thirdly a light coloured husk. At this stage, it was decided to include the
various suggestions which had been made in the course of discussion in the
form of a resolution. The following resolutions were carried unanimously :—

* (1) That the Imperial Council of Agricultural Research be dsked to
furnish Provincial Agricultural Departments with weekly or
fortnightly circulars giving the latest prices and trade information
concerning linseed.

(2) That the Advisory Board desires to emphasize the importance of
increasing the supply of seed of improved varieties of linseed and of
more attention to experimental work on linseed on the experi-
mental farms in eaeh of the principal linseed growing Provinces
and States. It also suggests that an exchange of improved varie-
ties between the different provinces and States and with the Im-

_perial Institute of Agricultural Research, Puss, would be an
advantage.

(3) The Board recommends that the information as to the extent and
‘importance of the Ottawa preference on linseed should be made
available to agriculturists .in the various provinces and State#

M172ICAR »
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by suitable propaganda especially throngh Co-operative Societies
and by the supply of information to vernacular papers and
magazines.,”

10. The meeting then adjourzed till 11-30 Am. on Friday, the 17th
February 1933. ,

CHARAN DAS,

Secretary.
The 16th February 1933.
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+ROCEEDINGS OF THE MEETING OF THE ADVISORY BOARD OF
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
HELD AT NEW DELHI ON FRIDAY, THE 17ra FEBRUARY 1933..

The following ‘were present :—
1. Diwan Bahadur Sir T. Vuava- 16. Mr. P, J. Kere:

RAGHAVACHARYA, Chairman..
2. Dr.N. Ammap, - 17. Dr. V. N. Lignrme..
3. Mr. R. G. ALLaAN. 18. Colonel A. OLVER. .
4. Mr. M. Azuar ALL 19. Mr. F.J. PLYMEN.
5. RaoBaladur BriMBEAT 20.. Mr. T. F. QUIRKE.
R. Naix,
6. Mr. A. D. BLASCHECK. 21. Diwan Bahadur T. RAgHAvVIAH..
7. Dr: W. BURNs. 22. Captain Nawab Rais Jana
L * BAHADUR. .
8. Mr:. B. C. BurT. '23. Mr. 8. V. RAMAMURTY.
9. Mr. P. H. CARPENTER. 24. Major P. B. RiLEY.
10. Mr. G. K. DEvADHAR.. 25. Nawabzada SaapaTurras Kaan.
11. Dr. T. ERAMBARAM. 26. Mr. P. T. SAUNDERS.
12. Mr. E. 8. FARBROTHER: 27. Mr. D. R. SETHL.,
13. Professor J. C. GaosH. 28. Mr. H. R. STEWART.
14. Dr. G. P. HEcTOR. 29. Major R. F. STIRLING..
15. Mr. NizamuopiN HYDER. 30. Mr. F. WaRe.

Rai Sahib Malik Caarax Das, Secretary.
The followingYattended as -visitors. =—
1. Dr. B. K. BapamL 3:_Mr. B. A. CoLLINs. -
2, Mr. E. J. BRUEN: 4. Mr. J.H. G. JERROM. -
' 5. Mr, V. KrisENAMURT¥ IYER.

2. The meeting lasted from 11-30 A.M. to 1-25.p: M. and adjourned till”
10-30 a. M. on Saturday, the 18th February, to allow the Committees appoint-~
ed’to examine the scheme-of research on the economics.of iirigation from tube
wells and the draft Bill for all-India legislation for the prevention and control
of contagious diseases among animals, to meet inthe afternoon..

3. At the outset, the Chairman- recalled the :promise- Lie< lad madeé.to s
Mr. Devadhar on the previous day that he would bringup Subject No. 1 (Appen- -
dix I) again to enable members to make any further comments thereon if they-
wished to do so (vide paragraph 4 of the proceedings of the meeting held on the .
16th February 1933). Mr. Kerr drew attention to the fact that in the case
of the Madras potato-research scheme the Governing- Body had sanctioned
a scheme which had been turned down by the Advisory Board and enquired"
whether the Governing Body was. in order in passing the scheme in the-



circumstances ? He did not mind the Governing Body rejecting a scheme re-
commended by the Advisory Board, but the position was different when the
Governing Body passed a scheme which had been turned down by the Board.
Mr. Carpenter considered that there was need for some well-defined principle
to govern such cases, Instead of sanctioning a scheme which had not been
recommended by the Advisory Board he thought that in such cases it would
be better if the Governing Body referred the.scheme back to the Advisory
Board with its'views. Mr. Burt said that he was at a disadvantage as he was
not present at the last two meetings of the Governing Body or the meeting
of the Advisory Board when the Madras scheme was last considered. But
he would point out that, far from flouting any decision of the Advisory Board,
the Governing ' Body had in the present case only restored the Advisory
Board’s original recommendation in favour of the scheme. While he desired
to see the Advisory Board’s recommendations scrupulously respected he was
of the opinion that the Madras scheme was not a good case on which they
‘should raise the general question. In this connection he referred to the fact
that one of the elected representatives of the Advisory Board on the Govern-
ing Body did not support the potato scheme which had been recommended
by the Advisory Board but opposed it in the Governing Body in May 1931.
If he had supported it, probably the scheme would have been approved by
the Governing Body in 1931. The Chairman said that the issues raised were—

(¥) Was it open to the Governing Body to sanction a scheme which
was not recommended by the Advisory Board ?

(%) Did the elected répresentatives of the Advisory Board on the
Governing Body have freedom to express only their own views
" on the schemes under consideration at the meetings of the
Governing Body -if they were contrary to the recommendation

of the Advisory Board on them 1

Mr. Devadhar agreed that the usual procedure should be for the Governing
Body to refer the matter back to the Advisory Board though the latter body is
fully alive to the advisory character of its decisions or recommendations be-
fore it sanctioned any scheme which had not been recommended by the Board.
Dr. Burns emphasised that the Board should not restrict the liberty of cons-
cience of its representatives. The Governing Body had the abstract of the
proceedings of the Advisory Board in the printed papers. He thoroughly
agreed with the proposed procedure in respect of rejected schemes. Nawab-
zada Saadatullah Khan and Messrs. Saunders and Azhar Ali also spoke on
the subject. Mr. Burt said that in respect of both the questions under
consideration there was general unanimity of opinion in the Board. In his
opinion a convention might be established that the Governing Body would
refer back to the Advisory Board any scheme not recommended by the
Board in regard to which the Governing Body did not see their way to accept
the Board’s view. No action, however, appeared to be necessary at the
present time. As regards the other point, the Board agreed that its repre~
sentatives on the Governing Body should state the views of the Board on
schemes coming up before the Governing Body but after they had done that
they were at liberty to express their own personal views also even though
they might conflict with the recommendations of the Board, ’



4. Application from the Government of the United Provinces for a grant of
Rs. 101970 (Rs. 14,200 non-recurring and Rs. 87,770 recurring) spread over 5
years for investigation into indigenous drug plants of the. United Provinces and their
effective evpansion as agricultural crops (Subject No. 6 of the Agenda). (Appendiz
VII).—Mr. Allan, in introducing the scheme, referred to the amount of preli-
minary work which had been done in the United,Provinces. Their original
scheme was of a much wider character. In view, however, of the fact that
the Imperial Council of Agricultural Research had already approved schemes
which dealt largely with the chemical and pharmological aspects of the prob-
lem, the Provineial Agricultural Research Committee had revised the United
Provinces scheme suitably so as to restrict it to the agricultural aspect of
medicinal plants and drug research.- The scheme, if sanctioned, would be
of great help to the small agriculturists. Mr. Stewart said that it was pro-
posed to have two farms but there was no budget provision made for either
the purchase or the rent of the required land. Was he right in assuming
that the United Provinces Department of Agriculture had the land available or
would mcet the cost on this account from its deparsmental budget ? Mr. Allan
replied that he hoped to arrange to get the necessary land free of charge from
" the Forest Department. Mr. Devadbar enquired whether there was any
overlapping between this scheme and that of Colonel Chopra to which Mr.
Allan replied .in the negative. Dr. Ghosh pointed out that only recently
Colonel Chopra’s scheme and the Madras scheme on Toxicology were sanctioned
by the Council at a cost of about Rs. 1,50,000. Should the Council’s resources
be further diverted in this direction ¥ Should not the question be left over for
private enterprise ? Some Calcutta firms had their own farms and ran them
at a profit. The proposed work perhaps fell more properly within the scope
of the Irdian Research Fund Association. Mr. Sethi referred to the promise
of facilities given at the last meeting by himself and Mr. Allan to Colonel
Chopra in connection with the latter’s scheme and considered that the present
scheme was purely provincial and should be financed by the United Provinces
Government. DMr. Burt was of the opinion that the present scheme was the
logical sequence of Colonel Chopra’s and Mr. Saunders’ scheme ; but required
very careful consideration for the scheme as it stood might not achieve the
results which Mr. Allan had in mind. Though he desired that the Council
should do every thing possible to secure the collaboration of Indian Universi-
ties in all possible ways, he was not satisfied that the Benares Hindu Univer-
sity had the necessary facilities for the particular work which proposed for it
in the present scheme. The programme of work was also not satisfactory.
In his opinion the University portion of the scheme required entire reconsidera-
tion as to what was possible and what was desirable in view of the schemes
already sanctioned. He supported the ‘Hill portion of the scheme which
according to him would fit in very well with the schemes already sanctioned,
but suggested that the matter be referred to a Committee for full examination
between now and the next meeting of the Advisory Board. Dr. Burns said
the scheme was vague and unsatisfactory, and attempted far too much. Mr.
Ramamurty stated that Bengal and Malabar were important from the point
of view of indigenous drug plants and the Committee should keep this in mind.
and suggest the place or places where the plants should be grown. Mr. Plymen
wanted the Committee to examine what drugs were in demand and were likely
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to be obtained. .Dr. Hector considered the present scheme too ambitious.
Mr. Kerr said that the scheme required very careful ecrutiny. Dr. Burns
moved that the scheme be referred back to the United Provinces Agricultural
‘Research Committee for revision in the light of the criticisms of the Board.
"The Chairman put Dr. Burns® motion to vote which was lost by the casting vgte
of the Chairman. The Board then agreed to refer the scheme to a Committee
of the Council to consider the eriticisms made thereon and submit its report
to the next meeting of the Board. . The personnel of the Committes was left
to be fixed by the Chairman.

5. Application from the Government of the United Provinces for a grant of
Rs. 4,650 spread over a period of 3 years for investigation into malting and
brewing tests of improved barley. (Subject No.7 of the Agenda). (Appendsiz VIII).—
Mr. Allan introduced the scheme. Mr. Stewart wanted to clear a possible:
misapprehension with reference to the statemert made in the United Provinces
Government’s application to the effect that co-operation with the adjoining-
provinces was not possible. There was, he said, no question of the Punjab
not wishing co-operation in regard to malting and brewing tests of barley.
1f there was a hope of this line of investigation being encouraged by the Council,
the Punjab would gladly send a scheme costing about Rs. 5,000. As regards *
the details of cost of the United Provinces scheme, there was a provision of’
Rs. 100 per year for manurial experiments which, being small, might in his
opinion suitably be met by the local Government, the scheme being confined
to sending samples of barley 'for malting and brewing tests. Mr. Devadhar
asked for information from Mr. Allan as to how he had tried to meet the cri-
ticism of Sir Joseph Kay, at the close of Anneaure No. III to Appendix VIII on.
page 70 of the proceedings. Mr. Sethi supported the scheme and said that he
would also like to submit similar proposals for the consideration of the Council.
Mr. Burt said-that an application of this kind should be treated with sym-
pathy. Not long ago the Advisory Board agreed that all applications for-
the testing-of agricultural products in the United Kingdom should go through
the Council and there was undoubted advantage in such a procedure. The
barley question had become important in view of the ten per cent. tariff
preference under the Import Duties Act and the time was opportune. The
United Provinces Department had done a great deal of work on barley.
He explained the present methods of testing malting barleys.  He, however,
said that if the present scheme was recommended full facilities should also
be given to the Punjab and Bihar and Orissa to send samples for testing.
He thought that Rs. 10,000 per annum would cover the testing for all
provinces. -Mr. Plymen supported the scheme, but enquired whether the
‘barley would reach the United Kingdom in good eondition. Mr. Burt
replied that it would do so if shipped from Karachi at the right season. In
the end the Board supported this. scheme and suggested that proposals be
submitted from the Punjab and Bihar and Orissa and that when these were
received the requirements of all 3 provinces should be considered together
at the next meeting of the Board.

*6. Application from the Government of the Central Provinces for a grant of
Rs. 46,700 spread over a period of 3 years in connection with a scheme for further
tnvestigation inlo vaccination of caltle against Rinderpest. (Subject No. 8 of the
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Agenda). (Appendiz IX ).—Major Stirling introduced the scheme and offered
to answer any questions that members might wish to ask. Mr. Kerr, in
supporting the scheme, was of the opinion that it should be worked in colla-
boration with the Imperial Institute of Veterinary Research, Muktesar, and
that the scheme should be put under the Veterinary Investigation Oficer.
appointed for the Central Provinces. In that case the senior officer on Rs. 140
per mensem included in the scheme would be unnecessary, and should be
omitted. Major Riley said that experiments made in Bihar and Orissa had
shown encouraging results and supported the scheme but said that stafl was
'on an extravagant scale. Colonel Olver stated that he had gone into this
scheme very carefully, which, in his opinion, was very necessary being on the:
eve of the big advance in control measures. As regards the point that if the
scheme was placed under the Veterinary Investigation Officer, it would mean
the neglect of some part of his own duties he did not agree. In his opinion,
he would be in a better position to look after the working of the scheme. On
the whole he supported this idea and suggested that the staff could be reduced
to some extent. He also pointed out that the cost of the scheme could be
reduced on account of the price of serum having been reduced. In his opinion,
the Veterinary Investigation Officer if put in charge of the work should work
under the general control of the Director of Veterinary Services and should
keep the Council informed of the progress of work. Major Stirling, in replying-
to the points raised, said that he had no objection to the scheme being worked.
under the Veterinary Investigation Officer provided a senior officer who had
been particularly trained by him was employed on it. As regards collaboration.
with the Central Institute, be expressed the opinion that it was unnecessary
to do so but added that question (1), namely, the best method of obtaining
virus, will have to be done by collaboration with Muktesar as in the Central
Provinces they had not one variety of Rinderpest virus but a number of varie-
ties, In regard to the item relating to the employment of 11 peons (coolies)
for controlling animals to which Major Riley had objected, he said that they
were essential. They could not employ casual labour as such labour was al-
ways objected to by the Accountant-General. Mr. Farbrother supported the
retention of the entire staff proposed in the scheme. Major Riley would not
put the work under the Veterinary Investigation Officer. Colonel Olver said
that it was necessary to keep exact records of the results of the work and for
‘this purpose work must be done under the control of the Veterinary Investi-
gation Officer. The scheme was then put to vote and carried with the full
staff asked for but with the proviso that it should be worked under the Veteri-
inary Investigation Officer, Central Provinces, appointed by the Imperial
Council of Agricultural Research.

7. The meeting then adjourned till 10-30 A.M. on Saturday, the 18th
¥ebruary 1933.

CHARAN DAS,
The 17th February 1933, ' Secretary.
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PROCEEDINGS OF. THE MEETING OF THE ADVISORY BOARD OF
'~ THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, HELD'
AT NEW DELHI ON SATURDAY, THE 18TH FEBRUARY 1933.

The following were present :—
1. Diwan Bahadur Sir T. V1sAYARAGHAVACHARYA, Chairman.

2. Dr. N. AgMap.

3. Mr. R. G. Ar1anw, 17.- Mr. P. J. KERR.

4. Mr. M. Azmar ALL 18. Dr. V. N. Lixnrre.

5. Rao Bahadur Burmerat R, Nate.  19. Colonel A. OLvER.

6. Mr. A. D. BALSCHECK. 20. Mr. F. J. PLYMEN.

7. Dr. W. Burns. 21. Mr. T. F. QURKE.

8. Mr. B. C. Burr. 22. Diwan Bahadur T. RacHAVIAR,
9. Mr. P. H. CARPENTER, 23. Mr. 8. V. RAMAMURTHY.

24, Major P. B. Raney.

25. Nawabzada SAADATULLAH
Knmavw.

26. Mr. P. T. SAUNDERS.
©27. Mr. D. R. Serar
28. Mr. H. R. STEWART.
15. Dr. L. K, Hypes. 29, Major R. F. STIRLING.
16. Mr, N1zamuppiny HYDER. .30. Mr. F. WaRE.
Rai Salub Malik Charan Das, Secretary.

The following attended as visitors :—

i
(=1

. Mr..G. K. DEVADHAR.
. Dr. T. ERAMBARAM,

[
b

12. Mr. E. S. FARBROTHER.
" 13. Professor J .C. GHosH.
14. Dr. G. P. HecTor.

1. Mr. B. K. Bapamr,
. 2, Mr. E. J. BRUEN.
3. Mr. B. A. CoLrins.

4. Mr. J. H. G. JERROM.
5. Mr. V. KRISHNAMURTY IYER.
6. Dr. Suxpar Rag.

2. The meeting lasted from 10-30 4.M. to 1-30 .M. when it terminated
having disposed of all the items on the Agenda. o T

3. Application from the Government of Mysore for a grant of Rs. 20,400 spread
over & period of 3 years for the tnvestigation of Jokne’s disease among cattle “in
Mysore (Subject No..9 of the Agenda). (Appendiz X).—~In the absence of
a representative from Mysore, Colonel Olver introduced the scheme. He
stated that the proposed investigation was very important from the point
of view of the Dairying Industry for the whole of India and should
be of considerable value. Mr. Kerr, in supporting the scheme, observed
that as a scheme from an Indian State on such a problem as that of Johne’s
disease, it deserved support. There was no doubt that the djsease. was
widely prevalent in India, though from its very nature, it was not possible
to. estimate its extent. Mr. Quirke enquired whether Mr. Rao, whose name
M172ICAR - v . |



13

was mentioned in the scheme, was considered suitable for doing the proposed
work. Mr. Ware was of the opinion that the programme of work could be
carried out in Mysore. His feeling, however, was that the scheme should not
be started till after the Central Investigation Officer had been appointed at
Muktesar. In the end, the Board considered that some more points required
to be cleared and accordingly postponed the consideration of the subject to the
summer meeting of the Board when it was hoped that the Mysore representa-
tive would be present, . .

4. Question of enquiry about cocoanut products and cocoanut oil in India (Suk«
Jject No. 10 of the Agenda). (4 ppendiz XI).—Mr, Burt, in introducing the scheme
said that India was at present importing large quantities of cocoanut; oil which
was a raw material for the vegetable fat industry and also for the soap industry
and 1t was also used for domestic consumption in important quantities. The
very great increase in imports, both of cocoanut oil and copra, which had taken
place during the last 12 months seemed to indicate a shortagein the supply of
cocoanut and cocoanut productsinIndia. Onthe other hand, he had heard defi-
nite complaints that the prices of cocoanut products in South India were also
unduly low. He thought that this was a matter on which they should have first
hend information. He, therefore, suggested that, as in the case of Sann Hemp,
they should employ an officer for ashort period to go round and find out the
facts. He did not think that an enquiry lasting for more than 3 months would
be needed. An Agricultural Officer would be required for the purpose and
the areas concerned would be Travancore State, Madras, Mysore State and
Cochin as also some parts of Bombay and Bihar and Orissa in which cocoanut
was grown as a commercial crop. In his opinion the cost of the enquiry should
not exceed Rs. 6,000. Mr. Devadhar without being parochial would  not like
Bombay to be excluded from the sphere of the contemplated enquiry for the
production of cocoanut owing to four or five of its coastal districts having com-
paratively no mean area under the cocoanut crop which supplies bulk of the
people’s need for domestic purposes. Mr: Ramamurthy referred to the fact
that cocoanut from Ceylon was underselling Malabar cocoanut and suggested
that the proposed special officer should also visit Ceylon in order to ascertain
reasons which enabled Ceylon to import her cocoanut products into India at s
profit and consider why Indian cocoanut should not be able to hold its own.
Mr. Ramamurthy also stated that the Government of Ceylon had provided special
* facilities such as grants, loans, etc., to cocoanut growers while Indian cocoanut
was not getting any such facilities. He, therefore, welcomgd the propo'sed
appointment of a special officer so that we might create some kind of organisa-
tion for research and the marketing of cocoanut produce in India in the same way
as Ceylon, which was our main competitor, had done. In this connection, he
suggested the levy of a cess on imports of cocoanuts and cocoanut produce and
asked the Advisory Board to express its opinion on the suggestion. Mr. Collins,
in supporting the proposal, said that Hyderabad was importing 24 lakhs worth
of cocoanut every year and would like to consider the possibility of growing it.
After some other members had spoken the Board agreed to the proposed
appointment of a special officer including his visit to Ceylon and decided that
the suggestion regarding the levy of a cess on cocoanut and cocoanut products
should first be placed before the Indian Oil Crushing Industry Committee for
consideration. C o :
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5. dApplicat'on from the Government of the Punjab for a grant of Rs. 22,300
&n connection with a scheme for the installation of wheat milling and baking labora-
fory at Lyallpuy (Subject No. 12 of the Agends). (Appendiz XII).—
Mr. Stewart, in introducing the scheme, said that in the evolution of new wheats
one of the important points in view was that these wheats should possess
good milling and baking qualities. The only sure method of judging quality
was by means of milling and baking tests but there were no facilities in India
for carrying out tests on a small scale. In the North-West of India there were
certain large wheat milling factories where it was possible to get milling and
baking tests made but that was a matter of considerable difficulty. These
mills were commniercial units, They worked on a large scale and did not want
to be bothered with carrying out small scale tests; The greatest drawback to
testing new wheats in such mills, however, is the relatively large quantity of
each particular sample required: To produce the requisite quantity required
time, labour and considerable expense and then at the end the results might
sh ow that the wheat was not desirable enough to be put on the market. In
order to get ovet this difficulty the present apolication was being made for a
‘grant for the installation of 8 wheat milling and baking laboratory at Lyallpur.
The proposed plant would be available for testing wheats from other provinces as
well. Mr. Quirke supported the scheme. Mr. Devadhar was of opinion that the
proposed plant should be under the control of the Council as a central institu-
tion and samples from other provinces should be tested here as well. Dr.
Burns said that the plant had better be under the control of the territorial
Director where it was located. It would be useful to Bombay, particularly
to Sind. Mr. Stewart replied that apart from the fact that the laboratories and
staff of the Research Institute, Lyallpur, would be available to carry out all
the work tonnected with the tests, there was also at Lyallpur a very large
commercial flour mill with experts and his Department had already secured a
promise from the managing agents of that mill of advice and assistance in
the running of this small set and in the training of the necessary staff. In
view of the fact that the market for wheat was not only in India but also in

Great Britain, Mr. Plymen was not sure whether a test report from a well .

recognised institution in Great Britain would not carry greater weight than a
test report from an institution located in India. Mr. Burt, in supporting the
proposal, said that the time had come when there should be such a testing plant
in India. The testsat Lyallpur would not be a substitute for the final tests to
be made in England, or other importing countries, where an export wheat was
concerned. Tests of the nature referred to by Mr. Plymen would still be desir-
able but must obviously be limited in number. As to the testing of wheat for
other provinces, he said that the Government of the Punjab might consider the
question of charging no fees or nominal fees. 1If fees were to be charged at
all they must not be prohibitive. He also wanted an assurance from Mr.
Stewart that every sample of wheat tested at Lyallpur would, in actual point
*of fact, ba chemically examined by the Agricultural Chemist’s section so that
the results of milling and baking tests could be correlated with composition.
Mr. Stewart readily gave the latter assurance and said that special chemical
staff for this work was included in the scheme. In the matter of fees, he said
-that the local Government had decided that this questionneed not be raised
-at present. In reply to Mr. Carpenter, Mr. Stewart stated that four-pound
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‘semples would be requited. Mr. Carpenter thought that that was a very
small sample, and supported the scheme. On a vote being taken the scheme
was recommended for sanction.

6. Application from the Government of Bombay for.a grant of Rs, 81,580
¢ pread over a period of 10 years for research in sheep breeding (Subject No, 13
of the Agenda), (Appendiz XIII).—Mr. Bruen introduced the scheme which
was supported by Dr. Burns. Rao Bahadur Naik and Mr. Devadhar also support-
-ed the proposal but the latter referred to the item relating to buildings includ-
edin the scheme and suggested that a sum of Rs. 6,000 or Rs. 7,000 represent-
ing the cost thereof should be excluded from the scheme as it was contrary to
‘he principle adopted by the Council to govern such cases. Colonel Olver said
that the cost of the scheme was not high but that it would be better if a special
committee were to go into the whole question of the systematic investigation
which was required in regard to the improvement of sheep in India. It would
be worse than useless to start any more sheep breeding schemes unlesa con-
.tinuity in the work could be insured and it was necessary to ascertain if the
.results obtained in the area suggested would be of value for the rest of India.
Mzr. Collins said that Hyderabad was interested in sheep breeding and that it
-was proposed to ask the Imperial Council of Agricultural Research for a grant.
He hoped that the Committee, if appointed to examine this scheme, would
consider the best place where this work should be carried on. He added that
-be would like to be appointed on the Committee. So far as spinning t est was
concerned, he said that they would be prepared to carry out any spinning
‘test that was required. Mr. Carpenter referred to the 5-year time limit for a
scheme and said that 10 years was a very long period of time for the Council
‘to. commit itself in regard to its expenditure. According to him the scheme
‘was purely a provincial one. He could not see how this scheme was going to be of
benefit to the whole of India. He, therefore, supported the suggestion of Colonel
Olver that this matter should be thoroughly thrashed out in a Committee. Dr.
Burns expressed the opinion that the scheme should be started at once instead
of being referred to a Committee. Mr. Bruen endorsed the suggestion of Colonel
Olver that it was a big scheme and that some continuity of policy was required
.to make it beneficial to the country. He had no objection whatsoever to
‘the scheme being referred t0 a Committee but at the present moment he want-
.ed the assurance .that the scheme would be sanctioned, so that the land
.recuired be earmarked for the purpose. In this connection be explained that
.if the scheme was delayed he might lose a very good opportunity of getting
‘very suitable land from the Forest Department. Mr. Kerr also supported
:Colonel Olver’s suggestion to refer the scheme to a special Committee. In the
result, the suggestion to refer the scheme to a Committee was carried : the per-
.sonnel of the Committee being left to the Chairman to decide.

1. 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 (Subject No. 14 of the Agenda)
(Appendiz X1 V).—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 Madras Fisheries Depart-
*rnent had substituted a simple plant for extracting the oil and crushing the resi-
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due Into 3 decens fish manure for the oil cride form of beach drying but techno~
logical research and the application of modern methods was called for. Mr.
Ramamurthy said that the scheme had been carefully considered by the Provin-
cial Rescarch-Committee. It had becn suggested that, instead of appointing
an American Expert on Rs. 1,200 p. m. as proposed in the scheme, a capable
‘Honours Graduate might be selected 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 year and come back in the third year. A well-trained Indian would
be secured who would be able to continue the work after the expert had left.
The Provincial Research Committee therefore thought that it would be better
even with an additional expenditure of about Rs. 20,000 to have a Bio-chemist
straightaway. But if on the ground of expense the Advisory Board felt that
it was desirable 6 postpone the scheme till a suitable Indian had been trained
the Madras Government would not be unwilling to consider this point. They
‘however folt that it was much better to star the scheme immediately, in order
to get results of economio 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 inthat 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 invelve fundamental research. He was also not convinced of the need for
the importation of a man from outside. In answer to Dr. Nazir Ahmad, as
to the crops for which fish manure was used and the resulting increase 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
$ackled 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 at the last meeting of the Ad-
visory Board limiting ‘the amount of ‘money that & scheme should cost and
pointéd out that this scheme exceeded that amount. -He, therefore, felt that
the Board would need very good reasons for supporting the scheme. -:Another
matter that needed consideration was whether the scheme was of an all-India
importance. Mr. Stewart pointed out that it was proposed in the scheme to
recriit a 'Graduate in Chemistry who would be paid Rs. 200 per mensem while
n 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 Rs. 5,000. Mr. Burt was not satisfied with the all-
India aspect of the scheme and for that reason he suggested that the scheme
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with the discussion at the presént meeting be referred 4o the Fe rtilizers Com~ -.
niittee for examination and report to the Advisory Board. It was just the
kind of scheme which that Committee should consider. The Board then decided
to refer the scheme to the Fertilizer’s Committee for examination and report.

8. Application from the Government of Madras for @ grant of Rs. 63,632
spread over a period of five years for a scheme for a research on rural pisciculture
(Subject No. 15 of the Agenda). (Appendiz XV).—The scheme was introduced
by Dr. Sundar Raj. Mr. Burt suggested that the scheme be referred to a Com=
mittee for examination with reference to its all-India aspect as also with re<
ferenee to the principles Nos. (i) and (v) of the principles laid down by the
Governing Body to govern grants from is funds.” The suggestion was adopted
by the Advisory Board and the personnel of the Committee was left to the
Chairman to decide.

9. Application from the Director of Agriculture, Bombay Presidency, for &
grant of Rs. 5,100 for the export of Alphonso mango fruits to great Britain in 1933
(Subject No. 16 of the Agenda). (Appendiz XVI).—Dr. Burns explained the
scheme. Mr. Burt informed the Board that the last year’s experiments had cost:
the Council nothing as the receipts coveted the expenditire. The Board re-
commended the scheme for sanction.

10. Report of the Committee appointed to examine the Bikar and Orissa
scheme of research on the economics of vrrigation from tube wells (Subject No. 17
of the Agenda). (4Appendiz XVII).—Mr, Sethi explained the scheme, and in~
troduced the Committee’s report. Mr. Burt, in supporting the scheme, said
that they were extremely obliged to Mr. Brownlie for his assistance in the ex-
amination of the scheme. Mr. Borwnlie’s special knowledge and wide ex-
perience had enabled the Committee to put the echeme right in some important
particulars. As now proposed, the scheme was cheaper by Rs. 5,000 than the
ofiginal proposal. The Board recommended the scheme as amended by the
Committee for sanction. .

11. Report of the Commyttee appointed fo consider the progress report on the
scheme for the breeding experiments in connection with improvement of goats, con-
duicted by Dr. A. E. Slater (Subject No. 18 of the Agenda). (Appendiz XVIII).—
The Chairman explained to the members that the Report of the Committee was
for information and indicated that valuable work was being done and good
progress made.

12. Scheme for conducting research in Warble Flies at the Muktesar Ins-
titute af @ cost of Rs. 32,400 spread over a period of § years (Subject No. 19 of the
Agenda). (Appendiz XIX).—Mr. Ware introduced the scheme and Messrs.
Kerr and Quirke supported it. The Board recommended the scheme for
sanction. .

13. Extension of the research work on the effect of 1ons on the growth of plants,
by Dr. S. S. Bhatnagar upto the end of May 1933 (cost inwolved Rs. 337-8-0)
(Subject No. 20 of the Agenda). (4ppendiz XX).—Mr. Stewart introduced the
proposal. Mr. Burt said that it was pecessary to continue the scheme on its
present scale up to the end of May 1933 s0 as to complete the experiments that
were now in progress. Dr. Bhatnagar wished to carry on a little subsidiary
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work until next year to finally round the work in progress but that would not
involve the retention of Dr. Singh, the research worker, for the remaining part
of the year. Mr. Burt also- informed the Board that when he visited Lahore
during February he was exccedingly pleased with the way in which the work
was carried and several points which had been raised during the discussion at
the last July meeting of the Board bad also been given eflect to. Dr. Nazir
Ahmad said that he had also an opportunity of seeing the experiments last
December and was very interested in them. The experiments have now
emerged from the laboratory stage and it is necessary that they should be
tried in the field as Dr. Bhatnagar proposes to do. He supported the scheme.
The Board recommended the scheme for sanction.

14. Application from the Government of N. W. F. P. for a grant of Rs.
41,940 spread over a period of three years for an entomological survey scheme in
the North-West Frontier Province (Subject No. 21 of the Agenda). (Appendiz
XXI)—Nawabzada Saadatullah Khan explained the scheme, and in reply to
Mr. Devadhar, said that the Province was running its Department of Agri-
culture for the last 20 years and they had now extended it. Mr. Carpenter
expressed doubts as to whether the scheme was of an all-India importance.
‘He therefore proposed that it should be referred to a Committee to examine

-it from that point of view. . On a vote being taken the Board decided to refer
the scheme to a Committee for examination and report. The personnel of the
Committee to be settled by the Chairman. '

15. Scheme for establishing a fruit canning and pressing research laboratory
ot the Fruit Experiment Station at Quetta (cost involved Rs. 63,000 spread over
Jive years) (Subject No. 22 of the Agenda). (Appendiz XXII).—In the absence
of & representative from Baluchistan Nawabzada Saadatullah Khan introduced
the scheme and said that a good deal of canned fruit was being imported from
wvarious foreign countries and that the scheme was necessary in order to foster
the improvement and expansion of the fruit industry of Baluchistan. Mr,
Burt, in supporting the scheme, said that it had a definite all-India aspect.,
Mr. Sethi suggested that the scheme should first be considered by the Committee
.of the Council which had examined other fruit growing schemes. This sugges-
tion was carried, the personnel of the Comrittee to be decided by the Chair-
Iman.

16. Application from the Government of Bengal for a grant of Rs. 65,579
spread over a period of seven years for vesearch into diseases of pouliry in Bengal
(Subject No. 23 of the Agenda). (Appendiz XXIII).—Mr. Kerr, in introducing
the scheme, referred to a similar scheme prepared by Colonel Olver which had
been turned down by the Governing Body at its last meeting. The present
scheme had been prepared on the same lines as the earlier one but its cost was
much less so that one objection taken against Colonel Olver’s scheme that it
was expensive had been met. He alsoreferred to the fact that the scheme was
to last for a period of seven years as against the usual period of five years and
explained that this was necessary in order to get a scholar trained in the United
Kingdom in the disease of poultry before he could be employed to carry out
researches on the subject. In reply to Mr. Azhar Ali, the Chairman explained
that the scheme would be conducted outside Bengal. Dr. Burns considered
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the scheme' as very important and supported it. Mr, Ramamurty suggested
that all diseases of poultry should be investigated by a comprehensive scheme
which might be formulated by a special committee. Colonel Olver, in support-
ing the scheme, said that the results likely to be obtained from the scheme were-
well worth the cost. In the end the scheme was carried.

17. Application from the Director of Agriculture, Bombay Presidency, for
a grant of Rs. 2, 000 for a scheme for holding an All-India Mango Show in Bombay
(Subject No. 24 of the Agenda). (Appendiz XXIV).—Dr. Burns introdueed
the scheme. Mr. Azhar Ali pointed out that the time proposed for the Show
did not suit the United Provinces. Mr. Sethi said that for mangoes from Bihar
and Orissa they would have to wait till the middle of June. Mr. Ramamurty
said that the proposed time for the Show would suit Madras. Further dis-
cussion showed that one show for India was not sufficient. What was perhaps
required was one for the North of India and one for the South. Mr. Stewart
agreed with Mr. Ramamurty. Mr. Plymen pointed out that the scheme had
not come to the Council in the usual prescribed way, namely, through the Pro-
vincial Agricultural Research Committee and the lceal Government. Rao
Bahadur Naik supported the scheme. Mr. Allan stated that a show of
this kind in mango in Bombay was purely local and would have no all-India
effect. Mr. Burt, in opposing the scheme, stated that the various provinces
had run agricultural shows of all kinds for the last twenty years and had financ-
ed them provincially. For the first time the Council was asked to finance
what was essentially a Bombay Presidency Mango Show. The €ouncil funds
were limited and he did not think that the precedent of grants to provincial
agricultural shows should be created. If it was contended that the scheme '
was of all-India importance, then, it was premature, as they should await the
results of the Bombay Cold Storage Research scheme already sanctioned by the
Council. In the end the scheme was rejected.

18. With a vote of thanks to the Chair, moved by Mr. Devadhar on behalf
of all, the meeting terminated.
CHARAN DAS,

The 20th February 1933. Secretary. -
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APPENDIX 1. : -
o SUBJECT NO. 1. 7
DECISION OF THE GOVERNING BODY ON THE RECOMMENDATIONS OF THR
ADVISORY BOARD MADE AT THE LATTER'S MEETINGS HELD IN JUNB
1931 AND JANUARY AND JULY 1932.

L Application from the Dacea University for a grant of Rs. 2,000 on account of apparalubd,
elc., for the year 1932-33 in ¢ tion with the schéme for agricultural research already sanclions
ed by the Council.

Sanctioned. A R
. & Application from the Dacca University fot a fusther grant for the appointment of 4
Laboratory Assistant in conneetion with the scheme Jor agricultural tesearch already sanctioned
by the Council, (Approzimae cost Rs. 2,000.)

Sanctioned.

3. Application from Professor J. C. Ghosh, D.Se., Chemistty Department, Dacea
University, Dacca, for a grand of R, 11,200 spread over a period of five years for the invests-
gation of the organie constituents of Indian soils,

Sanctionsd.

4. Application from Dr. B, K. Singh, Professor of Chemistry, Ravenshaw
College, Cuttack, for a grant of Rs. 8,260 speard over three years for research work on the
nature of organic compounds present in the rice soils of India and the factors influencing
Sheir decomposition with special reference to Bihar and Orissa soils.

The recommendation of the Advisory Board that the scheme should be postpol}ed
pending results of work on Professor Ghosh’s schemes was accepted by the Governing
Body ’ ’ ‘

5. Application from the Madras University for & grant of Rs. 25,830 spread over three
years for a scheme of research in the cytological study of Indian crop plants,
) Sanctioned.
6. Application from the Benares Hindu University for a grant for vesearch on plant
Physiology (Estimated cost Rs. 1,33,340 spread ovet five years)
_ Rejected.
7. Four schemes from the Indian Institute of Science, Bangalore :—
A. Scheme for the preparation of cheap synthetic manure from town refuse and waste
saterials, (Estimated cost Rs. 4,950 spread over two years).
Sanctioned.
B. Scheme for the continuation of studies on electro-culture.
The Advisory Board's recommendation was accepted and the scheme rejected.
C. Scheme for the extension of ge-Farm investigations with special reference o

Papaya and Plantain cultivation. (Rs. 18,340 spread over three years.)

Sanctioned.
D. Scheme for the extension of work on * quality  in crops. (Rs 5,400 spread ovet
wo years.)
Sanctioned,

3. Scheme for the development of methodalogy in rural veséatch submitied by the Vishwa
Bharati Institute of Rural Reconstruction, Santiniketan. (Rs. 18,750 spread over three years
gbebomcbytthMpMCwncilongﬁculmmlP ch as reco ded by the Advisory
-+ .Board.)

Sanctioned.
. 9. Application from the Annamalai Unsversity for a grani o investigaie the problems of.
* the marketing of the yroundnul ¢rop of the South Arcot Districh (Bs. 970).
. " Rejected.
MI172ICAR S
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10. Application from Dr. N. R. Dhar, 1.E.8., Professor of Chemistery, Allahabad Uni-
versity, for a grant for work on the photo-chemical aspect of the nitrification én Soils. (Ra
3,440 spread over one year.) .

“Rejected,

11. Application from Professor J. B. Seth, M.A., L.E.S., Professor of Physics, Govern«
whent College, Lakore, for a grant of Ra. 1,800 per annum, Jor a petiod of 2 years for investi-
-gating an electric method of Hygromelry.

Sanctioned.

12, Application from Dr. A. N. Puri, PA.D., D.Sc., A.I.C., Physical Chemist, Irri.
-gation Research Laboratory, Lahore, for a grant of Rs. 13,500 spread over five yeurs, to cone
#inue his work on ‘' The standardization of Physico-Chemical Single Value measurements
most suitable for Indian soils'. ‘

Sanctioned subject to the condition that Dr. Puri was in & position to give adequate
time for the scheme. ) ) .
13. Application from the Statistician, Imperial C il of Agricultural R ch, for a

grant of Rs, 5,000 spread over two years for research work on the statistical basis of the production
«of crops in India.

Sanctioned.

14. A scheme for the continuance of investigations on different aspects of the cereal rust
problem and the recommendation of the Special Committee of Mycologists thereon. (Rs,
64,616 spread over two years.) i .

Sanctioned.

15. Application from Mr. G. R. Toshniwal, Lecturer in Physics, Allahabad University,
Jor a grant of Rs. 11,500 for research on the destruction of insect pests and harmful bacteria
with the aid of ultra-sonic waves,

The Advisory Board’s recommendation was accepted by the Governing Body and the
.grant asked for was refused.

16. Application from the Madras Government for a grant of Rs. 73,080 spread over &
period of five years for research into the indigenous drugs of India with special reference to
itheir toxicology.

Sanctioned.

17, Application from Lieutenant-Colonel R. N. Chopra of the School of Tropical Medicine,
Calcutta, for a grant of Rs. 62,860 spread over a period of 5 yeare for research in systemalic
llection of medicinal plants and study of food poisons in India.
Sanctioned.

18. Application from Dr. Sane Higginbotiom, Principal, Agricultural Institute,
Allahabad, for a grant of Rs. 8,600 spread over a period of 2 years for research on the compo-
sition of milk.

Sanctioned.
19. Scheme submitted by the Imperial Dairy Expert for carrying on research work at

the Anand Creamery in the tfacture of products and bye-products of milk at @ total ez~
penditure of Rs. 1,10,698 spread over a period of 3 years.

Sanetioned,

20. Application from the Government of Madras for a grant of Rs. 49,930 spread over
a period of five years for the extension of work on animal nulyision in the Madras Presidency.

Sanctioned.

21. Application from the Government of Bihar and Oriséa for a grant of Rs, 17,040 for
investigation of the traffic of livestock through that Province,

Rejected,
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22. The Punjab Government scheme for a grant of Rs. 20,128 for investigation into the
most sustable and ic methods of combating different types of parasitic infection. in
suminants in the field, concurrently with experiments to determine whether certain mineral
deficiencies tend to lower animal yesistance to parasitic infection.

Sanctioned.
23. Participation of India in the Fifth World Poultry Congress, Rome, 1933,
Approved subject to & monetary limit of Rs. 750.

24. Pariicipation of India in the Congress of the Far Eastern Association of Tropical
Medicine.

. Rejected.
25, Recommendation of the Committee appointed to consider the improvement of curri-
eulum for veterinary education in the Veterinary Colleges in India.
Approved.,

26. Scheme of the Animal Husbandry Expert to the Council involving a total expenditure
of Bs. 1,02,860 regarding research en diseases of pouitry.

Rejected.

27 and 28. Application for a grant of Rs. 50,000 towards the development of R, E. I.
Dairy of Redhaswami Sat Sangk Sabha, Dayalbagh, Agra.

Application from the Principal, Allahabad Agriculiural Institute, for a grant of
Rs, 54,947-4-0 for equipping the Institute’s Duiry to-conduct chemical amid bacteriological
research and to undertake an economic survey of milk supply.

The Governing Body accepted the recommendation. of the Advisory. Board that the
grants asked for these schemes (Nos. 27 and 28) should be refused.

29. Application from the Director, Imperial Institute of Agricullural Research,. Pusa,
Jor a grant of Rs. 37,000 spread over five yeara for research work on the genetic of sugarcane
et the Impersal Cane-Breeding Station, Cosmbatore.

Sanctioned. .
. 80. Application from the Government of His Highness the Makaraja of Mysore for o
grant of Rs. 21,000 spread over a period of five years for the breeding of thick eanes.
Sanctmned.
31. Applwatum Jrom the Gm;emment of Madras for a grant of Rs. 1,50,100 spread over
@ period of five years for research on sugarcane in the Madras Presidency. (Rs. 80,570 net cost.),
Sanctioned. ’
32. (o) Application from the Government of the Punjab for a grant for the establishmen?
of a sugarcana research station in the Punjab, (Rs. 1,32,970 spread over five years.)

(b} Application from the Government of the United Provinces for @ grant for snvesti-
gation nto various groblems of sugar industry in the United Province. (Rs. 1,11,880 spread
. over five years.)
(¢} Scheme for a reaearch and Teatmg Station for the mdogemma eyakm of gur and sugar
manyfacture, drawn up by the Sugar Technologist, Imperial Council of Agrwultural Ee-
scarch. Rs. 1,67,380 spread over five years.)

Sanctioned.

33 Applmtwn ffom the Government of Assam for a granf of Rs. 48,000 cpread over
' ﬁu years for the Wosed extension of sugarcane werk at the Jorhat Ezpmmt Station,
ssam,
. Sanctioned.

34 APPMGM" of Mr. A. R. Srinivass Rao Jor a grant for conducting certain experi- @
menls in sugarcane.
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'The recommendation of the Advisbry Board was accepted and the scheme was dropped.
35. Sugarcane Insect Pests (including the carriers of Mosaic) Scheme for work at Pusa.
The Advisory Board’s recommendation to drop the scheme was accepted.
36. (a) Application from the Government of Bombay for a grant for g dry-farming
research scheme for the Bombay-Deccan. (About Ra. 2,40,000 spread over five yeara.)
(b) Application from the Government of Madras for & grant of Ra. 1,39,610 spread over
. @ period of five years for a dry farming scheme for the ceded districts of Madras Presidency.
(¢) Application from the Government of His Exalted Highness the Nizam for a grant f
Rs. 59,383 spread over a period of five years for a dry-farming research scheme.
Sanctioned.
37. Application from the Government of the Punjab for & grani of Ra. 1,65,430 epread
over a period of five years for a dry farming research scheme for the south-east Punjab,
‘ ' Sanctioned.
38. Application from His Exalted Highneas the Nizam’s Government for a grant for the

smprovement of the Castor crop in India. (Rs. 32,825 spread over five years as recom
by the Advisory Board.)

.

Sanctioned.

39. Application from the Government of His Highness the Makaraja of Mysore for a
grant of Rs, 15,288 spread over a period of two years for the investigation of Indian fish poison
and other Indian forest products for their insecticidal properties.

Sanctioned.

40. Application from the Director, Imperial Institute of Agricultural Research, Pusa,
Jor a grant of Rs. 10,000 for the purchase of a British Diesel Tractor for experiments on tractors
at the Pusa farm.

Rejected.
41., Provincial schemes of fruit research : (Madras, Bombay, Bengal, United Provinces,
Punjab, Bikar and Orissa and Assam.)
All the Provincial schemes were sanctioned except that of Assam Which was to be
referred back to the Government of Assam as recommended by the Advisory Board.
42. Application from the Madras Government for a grant of Rs, 25,912 spread over thres
years for the investigation of the chemistry of malling cholam (Sorghum).
- Sanctioned.
43. Application from the Madras Government for a grant of Rs. 16,500 spread over thres
. years for the development of sericulture in the Madras Presidency.
The recommendation of the Advisory Board was accepted and the schems rejected.
44, Application from the Government of Madras for a grant for research work on polatoes.
’ Sanctioned.

45. Application from the Government of Bombay for a grant of £500 (Rs. 6,667) on account
of deputation of Dr. B. N. Uppal, Plant Pathologist to Government, to foreign couniries to
-study virus diseases of plants, ’

. Sanctioned.

46. Application from the Government of Bengal for the appoiniment of a cigar ouring ond

blending expert for India and specially for Madras, Bengal and Burma. '
Banctioned. .

47. Application from the Government of the Punjab for a grant for the establishment of
an Agricultural Research Station at Risalewala (near Lyallpur) for work on the water requirse
ments of crops (Rs. 4,06,215) spread over five yearas. o o

Rejected.
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48. Application from the Government of the Punjab for a grans for experimental work
on the evolution of machinery for threshing and cleaning wheas in the Punjab.

The Advisory Board’s recommendation to open correspondence with firms abroad was
approved.

49. Application from the Governmens of the Punjab for a grant of Rs. 38,800 spread over
@ period of five years for a acheme for the improvement of the tea industry in the Punjab.

The Advisory Board’s recommendation was accepted and the schemd rejected.

50. Application from the Government of the Punjab for an additional grant of Ra. 5,00p
Jor conducting experiments on designing d small power sugarcane crushing mill.

Sanctioned,
CHARAN DAS,

The 10ih February 1933. Secretary.
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APPENDIX IT.
- SUBJECT NO. 2
APPOINTMENT OF Comm'rus. .

1. COMMITTEE TO CONSIDER PROGRESS KEPORT ON THE SCHEME FOR THE'
" BREEDING EXPERIMENTS IN CONNECTION WITH IMPROVEMENT OF
- GOATS, CONDUCTED BY DR. A. E. SLATER.

As it is considered desirable that all progress reports on the' schemes sanctioned by
the Imperial Council of Agricultural Research should be first examined by a Technical
Committee, the Chairman of the Board has appointed the undermentioned committee to
‘examine the progress report submitted by Dr. A. E. Slater, for 1981-32 on the scheme for-
“the breeding experiments in connection with improvements of gosts introduced with-effeet
from the 6th June 1931. ’

1. Diwan Bahadur Sir'T. Viyava- 3. Mr.T. F. Qumxz.
RAGHAVACHARYAy Chasrman 4. Major P. B. RiLzY.
(ez-officio). 6. Captain Nawab Rais. Jung BaRADUB.

2. Colonel A. OLvER.
Rai Sahib Malik CBara® Das, Secretary (ex-officio),
The Committee will meet at 3 £.41. on Thursday, the 16th February 1933.

2. ALL-INDIA LEGISLATION FOR THE PREVENTION AND CONTROL OF CON--
TAGIOUS DISEASES AMONG ANIMALS.

At an informal Committee of the Veterinary members of the Advisory Board held on
the 12th June 1931 to consider the drafting of an all-India bill for the prevention and
control of diseases among animals it was decided that when the draft bill and the model
rulps thereunder were ready, & formal committee composed of official and non-official
members should be appointed to consider them. The Vice-Chairman, Imperial Councilk
of Agricultural Research, has accordingly appointed the following committee :—

1. Diwan Bahadur Sir T. Vizava- 6. Mr. T. F. Qumkx.
RAGHAVACHARYA, Chairman

(ex-officio). . 7. Mr. E. 8. FARBROTHER.
8. Mr. S. M. A. Snas.
2. Colonel A. OLVER. 9. Mr. J. H. G. Jxsron.
3. Mr. P. J. KEre. 10, Diwan Babadur T. Racnaviar, C.S.I,
4. Mr. F. Wasz. '
5. Mr. P. T. SAUNDERS. \ 11. Mr, Mohp, Azaan Arr, M LA,

" Rai Sahib MLk Craraw Das, Secrelary (ez-officio)e
The Committee will meet at 3-30 p.x. on Thursday, the 16th February 1933.
3. APPLICATION FROM THE GOVERNMENT OF BIHAR AND ORISSA FOR A
GRANT OF RS. 78,680 SPREAD OVER A PERIOD OF FIVE YEARS FOR A

SCHEME OF RESEARCH ON THE ECONOMICS OF IRRIGATION FROM
TUBE WELLS.

| Abits mesting held in July 1932, "the Advisory Board recommended that this scheme
ghould first be examined by & Committee to be appointed for the purpose. The Viee-
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Chairman has accordingly appointed the undermentioned Committee s-—
1. Diwan Bahadur Sir T. Visaya- 4. The Director of Agriculture, United

RAGHAVACHARYA, Chairman Provinces.
(ex-officio).
2. The Agricultural Expert, Im- 5. The Director of Agnculture, Bihar and
perial Council of Agricultural Orissa.
Research.
3. Dr. L. K. Hyder, Pa.D. 6. Mr. T. A. M. BrowNLIE, Agricultural
. Engineer to the Government of the
Punjab.

Rai Sahib Malik CHARAN Das, Secretary (ex-officio).
The Committee will meet at 3 p.M. on Friday, the 17th February 1933.

CHARAN DAS,
The 10th February 1933. Secretary.
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APPENDIX HI.

SUBJECT NO. 3.

RECOMMENDATIONS OF THE LOCUST COMMITTEE AT ITS 4TH MEETING
HELD INJANUARY 1933—PROPOSALS FOR FUTURE RESEARCH.

As members of the Advisoiy Board are aware, on the Board's recommendation the
Governing Body sanctioned in July 1930 & sum of Rs. 1,76,000 for conducting investi-
gations on the life history of the desert locust and for & survey of the breeding grounds
as had been proposed by the Loeust Committee. This scheme was aceordingly started
for one year in the first instance from the 5th December 1930, .

2. A meeting of the Locust Committee was again convensd in Jahuary 1932 when the
wnnual reports of the Locust Research Entomologist and the Deputy Locust Research
Entomolegist were ¢onsidered and the Committeé recommended that the scheme should be
extended for another year from 1st April 1933 and that & sum of Re. 62,220
in addition to the original grant of Rs. 1,76,000 should be provided to meet the extra
expenditure involved. T hese propoeals were placed before the Advisory Board at its
January 1932 meeting and o n its recommendation the Governing Body sanctioned them.

3. As the period of the present sanction is due to expire on the 31st March 1933,
the Locust Committee met again in January 1933 to eonsider the future of the locuss
research scheme and copies of ite proceedings are enclosed (not printed). It will be seen
that after considering the progress made so far the Looust Committee has recommended
vater alia :—

(%) that the Pasni Laboratory should continue with the existing staff plus two
additional observation posts at Gwadar and Turbat }

(#3) that the survey work should be continued in Bahawalpur, Dera Ghazi Khan,
North Sind, Thar and Parkar Distrivt and Rajputana, and that for this
purpese observation posts each with & fieldman and & messenger should be
stationed at Mirpur Khas (Thar Parkar District), Rohri (North Sind),
Khanpur (Bahawalpur State), and Bikaner ;

1332

{443) that the vompilation of past locust records from 1863 should be eontinued ;

(iv) that Rao Sahib Y. Ramachandre Rao should be in sole charge of the Council's
locust research scheme from lst April 1933 with headquarters at Karachi,
a8 Mr, Afzal Husain will not be available for the sesheme from that date, his

gervices having been resumed by the Punjab Government as from lst April
next §

{v) that the work at Lyallpur should be ¢onfined to the study of the biology and
bionomics of the locust and that for this work a suitable grant should be
made to the Punjab Government in the usual way, the work to be done by
Mr. Afzal Husain.

4, The staff that will be employed on the scheme from the let April 1933 in the
different places is shown in Enclosure I. The estimated cost of the extended scheme will

Rs.
Punjab ' o .e . .o .o 11,600
Main scheme including the ¢ompiling staff to be tranaferred from
Lyallpore to Karachi . ae . -~ 066,700

Total »s 68,300
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5. It will be seen from the statemont enclosed (Enclosure IT) that out of a total grant
of Rs. 2,38,200, & sum of Rs. 1,73,622-4-4 has already been spentand a sum of Rs. 45,703
is likely to be spent upto the end of March 1933. This leaves a balance of Ra, 18,875.
The Governing Body at its meeting held in October 1932 has sanctioned & sum of
Re. 50,000 to meet the cost of the locust scheme if it is extended. Thus the total sum
available for the locust scheme for the next year is therefore Rs. 68,875 which is sufficient
to cover the coat of the Locust Committee’s proposal mentioned above.

6. The recommendations of the Locust Committee are now for the consideration of
the ‘Advisory Board.,

CHARAN DAS,
The 23rd January 1933. Secretary-

Min21can
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ENCLOSURE L.
A.—Karachi,

Deputy Locust Research Entomologist.

One Research Assistant.

One Head Clerk.

One Second Clerk,

Two Fieldmen,

Two Peons.

. B.—Survey Party.
Three Rosearch Assistants. (Third to be appointed if necessalry.)
Four Fieldmen. :

Four Messengers.

C.—Pasms Laboratory.

Assistant Locust Research Entomologist.

Two Research Assistants.

Eight Collectors and Fieldmen,

One Peon.

One Chowkidar.

Four Messengers.

t

Staff at Lyallpur will be decided by the Director of Agriculture, Punjab.
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ENCLOSURE IL

Statement showing actual expenditure of the locust research scheme from 5th December 1930
{0 30th November 1932 and estimaled expenditure upto 31st March 1933.

Rs.
Initial grant .. . . . e .. 1,76,000
Additional grant e .. .. . .. 62,200

2,38,200

Actuals of Estimated
Expenditure expenditure
r A — upto30th up to 3lst
1930-31. 1931-32. November 1932 h{g&;gh

Rs. o. . Rs. aA. P Rs. A. 2. _ Ra

Lyallpur— )
Pay of officers o 4134 4 0 1441111 O 8580 0 O 6,590
Pay of Establishment .. 425614 O 23645 1 0 8,985 8 O 5,830
Allowances and Honoraria—

T. A. of bfficers .. w0 45T 2 0 6% 0 0 ‘147 0 O 750
T.A.of establishment .. 247 2 0 210610 0 142 1 0 2,585
Grante-in-aid, contributions,

ete. . «« 131714 0 552313 0 333615 0 1,763
Contingencies and Supplies and )

Services .o . 842 5 6 8410 810 2,13710 3 2,500

Total « 11,255 8 6 5489611 0 23,329 2 3 20,378
Quetta—
Pay of officers ve o 3,532 4 0 1482513 0 7,200 0 O 4,500
Pay of establishment e 1,264 2 0 9312 5 0 2672 0 0 1,350
Allowances and Honoraria— '

T. A. of officers .. . 751 2 0 373810 0 1,746 9 O 2,225

T. A.of establishment .. 951 8 0 477311 O 616 13 0 1,000

Grants-in-a.id, contributions, } .

eto. , . .o . 374210 0 1,998 2 O 1,000

Cont;ngencies, and Supplies

and services .. o M3OMM 1 7178 1 9 164210 6 1,500

Total .. . 780911 1 43571 2 9 15876 2 6 li,575
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Actuals of Expenditure Estimated
A up to 30th diture
" 1930.31. 193132, November un to 3lat
1932, Starch
1932,
. Rs. a. 2. Rs, a. P Re. a v Rs.
Survey Party— )
Pay of establishment .. - .. . £328 8 0 2,750
Allowances and Honoraria-—
T. A, of establishment .e . e 806 3 0 2,000
Grants-in-aid and Contribu- .
tions .. .. . . 513 7 0 400
Contingencies and Suppli
and gervices .. . .. . 1,616 8 3 2,000
Total . .. . 7263 8 3 7,150
Pasni Laboratory— .
Pay of establishment .o o . 6,640 10 O 4,000
Allowances and Honoraria— :
T. A. of Establishinent .. . .o 1481 8 O 2,100
Grants-in-aid and eontributions—
Contingencies, and supplies
and gervices .. .e . . 1498 & © 500
Total o .o . '9,620 5 0 6,600
Grand Total e Re ..1,73622 4 4 2,38200 ¢ O
Anticipated Expenditure Rs. .. 45,703 ¢ 0 2,190,325 0 O
Ra, 2,19,3256 4 4 Balanoce 18,876 0 0
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APPENDIX IV.

SUBJECT No. 4.

APPLICATION FROM DR. G. 8. THAPAR, M.8c.,, Pu.D., READER IN ZOOLOGY,
LUCKNOW UNIVERSITY, FOR A GRANT OF RS. 25,460 SPREAD OVER A
PERIOD OF FIVE YEARS FOR AN ENQUIRY INTO THE HELMINTHIASIS
OF CATTLE, SHEEP AND GOATS IN THE UNITED PROVINCES.

Attention is invited to the atiached letter (Annexure), from the Government of the
United Provinces, No. 2622, dated the 12th January 1933 and enclosures regarding ah
application (Enclosure I), from Dr. G. 8. Thapar for a grant of Rs. 25,460 for stafl end
equipment spread over a period of five years to conduct investigation into the helminthiasis
of cattle, sheep and goats in the United Provinces. The application has been recommenided
by the Lucknow University and the Provincial Research Committee (Enclosure II) and the
Lucknow University is willing to provide the necessary laboratory, ete., facilities for Dr.
%ﬁ:l}:r'n work at Lucknow. The scheme iz now for the eonsideration of the Advisory

CHARAN DAS,
Secretary.
New DeLm,
Dated the 20th January 1933,
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ANNEXURE.

COFPY OF LETTER FROM THE SECRETARY, TO GOVERNMENT, UNITED Provixces, INDUSTRIES

DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,
- No. 2622, DATED THE 12TH JANUARY 1933,

Scheme relating lo an snquiry into the helminthiasis of domesticated animals (cattle, sheep
and goats) in the United Provinces.

I am directed to forward for consideration at the next meeting of the Advisory Board
of the Imperial Council of Agricultural Research an application (Enclosure I), from Dr.
G. 8. Thapar, M.Sc., Ph.D. (London), Reader in Zoology, Lucknow University, for a
grant of Rs. 25,460, spread over five years, to finance a scheme relating toan inquiry into
the helminthiasis of domesticated animals (cattle, sheep and goats) in the United Provinces.
The scheme has been recommended by the United Provinces Agricultural Research Com-
mittee, & copy of whose resolution in connexion therewith is enclosed (Enclosure IT). The
investigation which Dr. Thapar proposes to undertake and the work which will be done by
the Veterinary Investigation Officer who is to be appointed in these provinces in 1933-34

will not overlap and Dr. Thapar’s scheme can be worked in collaboration with the pro-
vincial veterinary department,
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ENCLOSCRE L

Moprrizp scrEME ON THE * INQUIRY INTO THEZ HELMINTHIASIS OF THE DOMESTICATED
AXIMALS (CATTLE, SHEEP AND GOAT) ™Y THE UNiTED PrOVINCES, BY DR. GOBIND
SweHE THAPAR, M.Sc., PH.D. (LoxpoN), READER IN ZoOoLOGY, LucENow Uxives-
81TY, LUCKNOW, FOR R8. 25,460 SPREAD OVER FIVE YEARS,

Introduction.—But for a little record of work by Gaiger during the last century, nothing
of any importance has been done in this country about the study of helminthic infections
of the domestic animals. The problem is engaging the attention of the research workers

abroad and a considerable addition has been made to our knowledge of these forms. It is,

therefore, of extreme importance to know the intensity and the sources of the helminthic
infections in domestic animals here. While collecting the helminth parasites at the slaugh-
ter-houses in Lucknow, I was surprised to find a very heavy infection of these animals with
helminths. Similar infections, I believe, must be occurring at other places as well and it is
very desirable first to make 8 systematic inquiry about the occurrence of such infections
and then to tackle the problem according to the need of the individual district or station.
It may be remarked that these helminths are constantly impairing the health of our live-
stock and in part account for the poor yicld of milk and bad supply of meat. It is of the
vtmost importance that an agricultural country, like ours, should look to its live-stock
industry rather seriously and try to save the stocks from such infections. The following
scheme is therefore prepared and if sanctioned useful work would be brought to a satis-
factory conclusion.

The scope of the snquiry.—The work will be carried out in collaboration with the Civil
Veterinary Department of the province. I have discussed the scheme with the Director,
Veterinary Department, United Provinces, and he has agreed to supply me with the mate-
rials collected by his officers by post mortem examination for my inspection and identifica-
tion, and has also promised to render other assistance that may be required in the course
of my investigations.

The work of the inquiry will concentrate on the following points :—

(1) The collection of data of the helminthic infections of the different districts and
the identification of the te!minths thus obtained.

(2) Inquiry into the period of longevity of the eggs and larvae outside the body of
: the host.

{3) Study of the life-histories of the various kelminths thus obtained with a view
to combat the intermediate hosts.

(4) Suggestions of control measures as & result of the above investigations.

Method of procedure for the investigations.—Previous to 1930 no work was carried out
on this line in these provinces, and it was then decided to undertake a detailed study of the
helminth parasites of domestic animals and to record as much information as was available
by a collection and identification of the worms from the slaughter-houses and otherwise.
During this period ¥ have been able to collect a large number of helminths and have made
a preliminary study of the helminth parasites of the animals at the slaughter-houses in
Lucknow. The work done so far is being sent to the press. Further investigations are
required to be carried out on the following lines :—

(1) Formation of the cultures of the helminthic ova taken from the worms or from
the droppings of the host.

(2) Study of the conditions under which helminthic ova and larvae develop.
(3) Experimental infections of "other animals with the developing larvae.

(4) Study of the longevity of ovaand larvae under normal a.nd abnormal environ-
mental conditions.

(5) Identification of the intermediate hosts togethe.r with thelarvae found in them
“and their further histories.
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(6) Incidentally a study of the relation of these donlxestic animals to the spread of

helminthic infections in man.
(7) Any other method employed as & result of the above investigations.

Period of inquiry—In order that the work may be definitely reliabls, it i
that it should extend over & period of five years, o enable the mze.ﬁgul:’r.‘:o",&f:?ﬁ:
data throughout the province, to make allowance for the seasonal variations and to study
the infectivity of the ova and lsrvae under normal and abnormal environmental conditions
and ultimately to verify the results. ’

Ezpendiiure.
Ttems, 1st yesr. | 2nd year. | 8rd year, | 4th year. } fith year.
Rs. Re. Rs. Rs. Ras.
Pay of officers—
QOne research assistant on  Ras. 1,800 1,920 3,044 ,160 ,
150—10—200. ’ i Bl 2290
Establishment-—
One laboratory assistant on Rs. 420 456 492 628 664
35—3—i0. ’
Two laboratory bearers and peon 268 312 338 360 384
at Rs. 13—1—186.
Allowsnoce to sweepor at Rs, 23 24 24 24 24 24
per mensem.
Travelling allowances—
“Officers and stafl .. .. | L5006 1,500 1,500 1,500 1,560

{Travelling all over the province for the collection of the materials and the study of the
environmental conditions. At least one trip a month for the officer costing Rs. 100 or so
per trip. This is necessary to find out the variations in the infectivity in different diptricts
depending on the environments.)

Contingency (running) labora- 6500 500 500 500 500
tory charges for materials ’
Jike glass tubes, petri dishes,
chemicals, reagents, etc.

Literature .. . . 200 200 200 200 200
*
Tatal .. - 4,732 4,912 5,002 5,272 85,452
Total for 5 years . S o 25400

' Fa.;llmesavaﬂa.ble and apin‘oximate eiﬁenditﬁm afready involved in the project.
There are eansiderable facilities available at the University: They are not easy to bs
translated into money, hut the expenditure already involved far exceeds the amount ssked
for. They would be treated under the following heads :—

(@) Apparatus—Most of the costly apparatus, like microscopes, binoculars, cen-
trifuges, baths, incubators, etc., required for the investigation are already pro-
vided for by the University. There is also an adequate stock of reagents sod
stains required for an average piece of research. -
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{b) Library.—In this respect we are better fitted than any other place in the pro-
vince. The department has a number of Research Memoirs on Helminthology
and is also subscribing to a large number of periodicals dealing with the sub-
ject. A ocertuin number of journals and research memoirs are available at the
Medical College of the University and also at the Provincial Hygiene Institute
attached to the Medical College. Besides I have in my private collection
about a thousand memoirs in Helminthology that are constantly used as refer-
ences in the Department. All these add to the considerable library facilities
available and offer a unique opportunity for research.

(c) Collections.—Local collection of helminths from the slaughter-Louses and othe#
sources have been identified and the results of my preliminary survey at
Lucknow are available for reference. Besides, we have a fairly large collec-
tion of the helminths of vertebrates identified and arranged. All these could
be used for comparison with the new collection for the purposes of identifica-
tion. This would greatly facilitate the work to be undertaken. I am in
¢lose touch with many research workers and institutions abroad and can
always obtain materials, etc., for reference.

(d) Qeneral.—The University has well equipped laboratories and has ample facili-
ties for work on these lines. Hence %o nonecurring grant is needed for the
investigation, ' .

Expert advice on totrelated sciences, like Botany and Chemistry, will be readily
available. Both these departments have highly qualified staff and are ade.
quately equipped and furnished, both in materials and library, so that the
advice received from these sources could always be relied upon,

Owing to the olose proximity of the Veterinary Research Laboratory to the Uni-
: versity, I hope that they will be in a position to render very considerable
assistance in the collection of the data and otherwise in the course of the in~
vestigation. The Director of the Veterinary Research Laboratry has very
kindly agreed to help during the sourse of our investigation and will be pleased

to place his resources at our disposal, where possible.

*The scheme would, therefore, be economical and the opportunities available at the
University would considerably facilitate the work.

{€) Conclusion.—In end, I beg to enclose a summary of the work already conducted
by me on Helminthology and the opinions of a few distinguished persons carry-
ing on research on similar lines, with a view to show my capability for the
work,

&Lemarks of Dr. Warr Momammap, m.A., PE.D., LE.S., Dean, Faculty of Science, Luscknow
) Uniwersity, Lucknow, on the research scheme of Dr. THAPAR.

Forwarded and strongly recommended to the Vice-Chancellor.
The enclosed research scheme on the Helminthiasis of the cattle, sheep and goat by

Dr. G, 8. Thapar deserves full support of the University. The Head of the Department of
Zoology asaures ample laboratory facilities and Dr. Thapar is fully qualified to carry ou
the work.

M1721CAR

WALI MOHAMMAD,
)
Forwarded and recommended. 'We have ample laboratory facilities, and given guit~
eble assistance Dr. Thapar will be able to catry out the work successfully.
: K. N. BAHL, p.sc,, PH.D.,
Professor of Zoology,
Lucknow University.
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List of Researches, published or in prese, by Dr. G. 8. TrapaR.

. “The Lymph Glands in the genus Pheretima, with a note on the Coelomic,

Organs of Beddard.”—Rec. Ind, Mus., Calcutta, Vol. XV, 1918.

. “On the Venous System of the Lizard, Varanus bengalenais (Daud).”’—Proo.

Zool. Soc., London. 1921,

““ The QOccurrence and Significance of & Third Contractile Vacuole in Paramoe-
cium caudatum.”—Jour. and Proc. Roy. Micros, Soc., London. 1922,

* On the Arterial System of the Lizard, Varanus bengalensis (Daud), with Notes
on Uromastix and Hemidactylus.”~—Jour. and Proc. Asiatio Soc., Bengal
Vol. XIX. 1923, .

. “ On Kjluluma Skrbn., a genus of Strongylid Nematodes parasitic in the African

rhinoceros.”—Jour. Helminthology, London, Vol II. 1924,

* On the Morphology and systematic position of Echinopharynx, a new genus
of bursate Nematode from Testudo tabulata.”—Jour. Helminth,, Vol
IIT. 1925.

. * On some new members of the genus Kiluluma from the African rhinoceros.”—

Jour. Helminth., Vol. ITI, 1925.

Rt Stud_ies on the Oxyurid Parasites of Reptiles.”—Jour. Helminth., VoL IIL

“ Ozolaimus Duj. 1845 (=Macracis Gedoelst, 1916), a little known Nematode
from the eaecumt of Iguana tuberculata.”-—Jour. Helminth., Vol 1V.
1926,

“ On Acanthogyrus n.g. from the intestine of the Indian fish, Labeo rohita, with
» note on the classification of the Acanthocephala.”—Jour. Helminth.,
Vol. V. 1927,

“The present Status of Sauricola and Echinopharynz.”—Trans, Far East,
Assn. Trop. Med., Calcutta, 1927,

“ Preliminary Observations on Ankylostontiasis in Pariah dogs in Lucknow.,"”—
Trans. Far East. Assn. Trop. Med., Calcutta, Vol IIL 1927,

“ On the Trematodes of the digestive traot of Tropidonatus piscator from Luck-
now.”’—Jour. Helminth., Vol. VIL 1929.

“Sur un Nouvean Trématode d'un poisson de L’Inde, Gomtia piscicols n.g.,
n.sp.”’—Annales de Parasitologie, Tom. VIIL 1930.

‘ On Farzandia, a new genus of Acanthocephalid worms, from the intestine of
Ophiocephalus marulius.”—Ann. d. Mag. Nat. Hist., Ser. 10, VoL VL
1930, .

* Preliminary Survey of the Helminth Parasites of manin Lucknow.”—Pro.
Ind. Sci. Cong, 1931.

“ On a New Trematode of the genus Astiotrema Looss, 1900, from the intestine
of a tortoise, Chitra indica.””—Jour. Helminth. (In Press.)

. ““ A New Blood Fluke from an Indian tortoise, Trionyx gangeticus.”—Jour,

Helminth., Vol. X. (In Press.)
‘Work in progrese :==
An encysted Cercaria from an Indian fish.
Helminth Parasites of Rodén#s, with particular reference to the spread of Hels
ninthic infections in man. _ . '
A preliminary Survey of the Helminth Parasites of the animals killed st the
slaughter-houses at Lucknow,

Studies on the Amphistomes of Mammals.
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Copx or A TESTIMONIAL OF DR. R. T. LEIPER, D.8C., F.R.S., PROFESSOR OF HELMINTHOLOGY,
UNIVERSITY OF LONDON, AND DIRECTOR OF IMPERIAL BUREAU OF AGRICULTURAL
ParasiToLogY, LoXDON ScEOOL OF HYGIENE AND TROPICAL MEDICINE, LONDON.,

bth Auguast, 1925..
To WHOM IT MAY CONCERN.

Dr. GovinD SiNgE THAPAR has spent the past two years under my direction at the
London School of Hygiene and Tropical Medicine as a whole-time research student of the-
University of London in Helminthology. During this period he has shown sustained
application and industry and has proved himself capable of independent research of a high
order. He has at the same time proved himself a pleasant co-worker to other members of
the staff and it is to the regret of all that he leaves on the completion of his period of study.

Given opportunity and reasonable facilities in India,, I feel sure that Dr. Thapar will
-brilliantly justify the promise shown by his work here.

(Sd) B.T.LEIPER.

COPY OF AN EXTRACT OF A LETTER FRoM COLONEL.J. STEPHENSON, D.SO., F:R.S., C.LE:,
EpiTor or THE Fauna or Brrrise INp1a, BriTisE MUusEuM oF Natural Histomy,
FORMERLY PROFESSOR OF ZOOLOGY, IN THE UNIVERSITY OF THE PUNJAB, TO THR
LATE MR. RIcHEY, C.I.E., EDUCATION COMMISSIONER T0 THE GOVERNMENT OF ‘IN-
DIA.

*“. .+ Dr. Thapar studied in London for two years, at the London School of Tropical
‘Medicine, under Prof. R. T. Leiper, 7.B.3., #he foremost Helminthologist of the present day,
and obtained his doctorate at London University at the conclusion of his course. He
published several papers which are all very thorough pieces of work and do him great credit.
Iknow Leiper thinks well of him. I have always had a good opinion of him. You probably
have some record of my views as to his attainments and capabilities somewhere. ....... o

Cory or LETTERS oF CoLONEL A. OLVER, C.B., C.M.G., ¥.R.C.V:S., ANIMAL. HUSBANDRY
ExrRrT, IMPERIAL COUNCIL OF AGRICULTURBAL RESEARCH, Stmra, To DR. G. S,
THAPAR, M.80., PH.D. (LOND.), READER IN ZoOLOGy, LuckNow UNIvERsrry, Luck-

Now,

D.-0.~o. 189/Vet.] - ' Rock Housk, Smara : )
‘  The 6th May, 1931,
-DEAR SIr, ’

Youg letter, dated 7th of January, 1931, to Dr. Leiper ; a definitd proposal is now
before the Imperial Council of Agricultural Resesrch for the financing of systematic investi-
gation by a special disease investigation staff allotted to the Director of Veterinary Services
of Provinces and States, and paid for by the Council, of local disease problems of atock,
throughout India; and it is hoped that work may be commenced at an early date.

One of the most important subjects for investigation will be Helminthiasis of all classes
of domesticated animals and aﬁy assistance you ean give us in this matter will be much
appreciated. .

Yours faithfully,
(Sd.) A. OLVER,

Animal Husbandry Ezxpert.
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D.-0.ro. 25/Vet.] New DELmre

‘ The 215 January, 1932.
DEaR DR. THAPAR,

L]

1 am in receipt of your letter of the 20th and the sccompanying scheme. I am very

sorry that this did not come up earlier but in any case it would have to come to us through

the proper channel, i.e., the Provincial Research Council, and I suggest that you should now

-sand it to them and get Captain Hickey to push it for you. The more local research we can
get done on Helminthiasis in thig country the better.

I should be glad to see you at any time if you are coming to Delhi.

Yours sincerely,
(Sd.} A. OLVER.

" COPY OF A RESOLUTION OF THE SENATE oF THE UNIVERSITY O0f LLONDON PASSED AT THEIR
MEETING ON THE 18TH NovEMBER, 1925.

“TreE Senate resolved that a grant of £35 from the Publication Fund be made to
you in aid of the publication in the Journal of Helminthology of your Ph.D. thesis, entitled
‘Studies on Helminth Parasites of Vertebrates,’ in accordance with the Regulations in
regard to grants from the Publication Fund.”

A cheque for the amount of the grant will be sent to you as soon as the evidence re-
quired under section 6 of the enclosed Regulations has been received by the Principal
Officer.

Copy of the above forwarded to Dr. Gobind 8ingh Thapar, Ph. D., Department of
Zoology, The University, Lucknow, India, by Edwin Deller, Esq., Asademse Registray,
University of London, dated the 19th November, 1925.

Extract from Nature, dated the 19th April, 1924, page 673, under—

“ The London Zoological Society’s Aquarium . .
“The Aquarium is provided with good research facilities Work on the helminth parasites of

fishes which have died during the stocking of the aquarium has already been started
by Prof. R. T. Leiper and Mr. G. S. Thapar. It is hoped that, in the near future, researches
will be undertaken on many of the other problems relating to food fishes, which are of the
‘greatest economic importance.” .

GMYV.

{Nature, 19th April, 1924, page 5672.]

“ Dg. G. S. TEAPAR, a Reader in Zoology of the Lucknow University, has been appoint-
ed correspondent of the Imperial Bureau of Agricultural Parasitology of England, & central
agency for the British Empire collecting information, carrying on investigation and belping
in other countries in the Empire in connection with research in agriculture and allied
blems. Dr. Thapar’s appointment as correspondent of the Bureau is evidently, it is believed,
the outcome of a number of valuable researches carried out by him in belminthology,
.which have been incorporated in certain English and German text-books on the sub-

ject.”
[The Leader, Friday, 31st July, 1931.}

————ee

) . - .
EXTRACT FROM THE REPORT OF THE COUNCIL OF THE ZOOLOGICAL SOCIETY 0F LONDON FoR
THE YEAR 1923.

« TrE animals dying in the gardens during the past year, with the exception of rare
specimens reserved by the Anatomist for morphological studies, have been examined by
the Pathologist for parasitic entozoa and the material collected has been identified and
reported upon periodically to the Prosectorial Committee. The identifications have been

-underiaken by a panel of Parasitologists formed by the staff and associated workers of the
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Institute of Agricultural Parasitology (Ministry of Agriculture), and the Helminthological
Department of the London School of Hygiene and Tropical Medicine. The following have
participated in the scheme :—T. W. M. Cameron, M.R.0.V.8., PE.D., B.SC., R. J. Ortlepp,
M.A., PH.D., ¥.2.8., T. Goodey, p.8c., D, O. Morgan, 8.s0., G. 8. Thapar, M.8c., Ph.D.,R.T.
Leiper, M.D,, D.80., F.R.8., ¥.2.8., Miss M. Triffitt, M.50., ».Z.5. *’

[Pages 23 and 24 of the Report, for 1925.]

2, OxrorD TERRACE,
EDINBURGH :
The 2nd October, 1927.
My DEAR GOBIND SINGH THAPAR,

Maxy thanks for the reprint of :your paper on Acanthogyrus—which I am very glad
to possess. The scheme of classification seems good, and I am sure represents an ad.
yvance.

Best wishes always for the continued success of your work.
Yours sincerely, .
J.STEPHENSON, p.sC., F.R.S.

/
TeE UNIvERSITY OF ILLINOIS,
DEPARTMENT OF ZOOLOGY.
URBANA @

The 27th January, 1925,

DEAR MR, THAPAR,

J HAVE your letter of Jannary 10 and I think I recognize the paper to which you refer
a8 one that was printed many years ago.
» » .. ‘e » * » o »

* * # T am indebted to you for sending me a copy of your paper on
Kiluluma which is a most interesting discussian of & rather unusual form.
With best wishes for your success, believe e,

Very sincerély yours,
(Sd.) HENRY B. WARD,
Professor-in-charge, Departmeyt of Zoology:

Supplement.
Scheme on the Helminthiasis of the Cattle, I wish to
tricted to the helminths of th‘t; animals k];lled at th:
- d will further be in collaboration with the Civil Veterinary Departmen
2?3153 Erom:s;viz will supply me with the materials collected by them by the action of the
various . nthelmintics nsed at thelr experimental hospitals. They have also agreed to
render other assistafice in the course of my investigations. Further, 1t is intended to work

out the life histories, with a view to combat the intermediate hosts.
G. S. THAPAR,

Reader in Zoology, Lucknow Universily.

WiITH reference to the Research
8dd that the work will mainly be res



41

No. 13/V.C./32.3

The 231 January, 1932.

Tag attached Scheme of Resenrch which is proposed to be undertaken by Dr. Q. B.
Thapar, Reader in Zoology 'in the University, is forwarded with-my strong recommenda~
tion and with the remark that the Imperial Council of Agricultural Research may be
Pleased to provide the necessary funds for the carrying on of the research. The Scheme is
recommended both by the Head of the Department of Zoology and the Dean of the Faculty
of Science of the University. The title of the Scheme is: ** An Inguiry into the Hel-
minthiasis of Cattle, Shoep and Goat in the United Provinces.”

JAGAT NARAIN,
Vice-Chancellor, Lucknow University.
To—The Vice-President, the United Provinces Agricultural
: .- Research Committee, Lucknow.

S ———

No. 2177/VIII—1.31.
From
- Qiprimw S.'G. M. HICKEY, M.3.C.V.S5., LV.5.,
DirEcroRr, CIviL VETERINARY DEPARTMENT,
’ Uxirep ProviNces, LuckNow.
To .
- 'TaE EcoNomic BoTaXIST TO GOVERNMENT,
UNTTED PROVINCES, AND

SECRETARY, UNITED PROVINCES, AGRICULTURAL REsEanrcm
Comyrrrex, CAWNPORE.

Dated the 2nd April, 1932.
S, , .
. returning herewith the scheme entitled an enquiry into the Helminthiasis of the
{:a,ttle, sheep and goat in the United Provinces by Dr. Thapar, I have the honoue to say that
it does not appear.to be a duplication of the United Provinces Government Veterinary

Research and Investigation Scheme which has been recommended by the Provincial Re-
search Committee. i

The ‘Scheme, if sanctioned, can be worked in collaboration with this department as
can bé dscertained from the supplementary note by Dr. Thapar (herewith enclosed), which
has since been received after he has personally seen me on the subject.

I think, T have no hesitation in recommending the scheme being taken up for con-
sideration, provided funds are available.

1 have the honour to be,
Bm,
' "Your most obedient servant,
' +8.G.M HICKEY,
JCAPIAIN, 1V.5,

Director, Civid Velerinary Depariment,
United Provinces.
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From ,
) ‘Re. Re KHANNA, Esq., M.80.,
REGISTRAR, UNIVERSITY OF LUCKNOW,
LuckNow,
To
' Tus SECRETARY, v
Unirep PROVINCES AGRICULTURAL RESEARCH CoMMITTEE,
' SHAHJAHANPUE:
Dated Lurknow, the lst October, 1932:
Brr,

Wrrtt referenve to your letter Nos 1131/PRC-VII, dated the 19th September, 1932
regarding the echeme for an enquiry into the Helminthiasis of the cattle, sheep and goat in
the United Provinces, I am directed to say that Dr. G. 8. Thapar, Reader in Zoology, has &
room to himself which he can fully utilize for putpose of this scheme. The University will
also be helping this scheme in providing existing laboratory facilities and in giving use of
usual laboratory appliances (microscopes, paraffin baths, etc.). Seats in the research
room, if available, can be reserved under the University rules, if required for nons
students.

No member of the staff nor any laboratory servant cahi be placed specially at Dr.
Thapar’s disposal for this scheme, nor can any portion of the laboratory grant intended
for the purpose of the University be diverted for this scheme. I hope you will do all you
can to push the ssheme through.

I have the honour to be;

Sz,
‘Your most obedierit seivant,
R. R. KHANNA,
Registrar,

Cory o7 o L¥rTER trOM CaPrAIN 8. G. M. Hickey, M.R.ib.v.s., 1.v.8., Dmrcron, Civit,
VETYERINARY DEPARTMENT, UNITED PROVINCES, TO DR. G. S. THAPAR, M.SC., PH.D;,
No. 178/VIII—10-B., DATED THE 1sT NOVEMBER, 1932,

I HavE gone through your modified scheme and think that it will not overlap my workt
on the helminths of domesticated animals. Of course, your main work will be to find the
intermediatory hosts and methods of their destruction. It may perhaps become necessary
to modify your scheme from time to time as we see how the work progresses.
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ENCLOSURE 1L
Cory oF RisoLvrion No. 5 OF THE 7T MEETING OF THE UNITEd Provincrs AGRICULs
TURAL RESEARCH COMMITTEE, HELD AT THR CoUNciL Housm, Lyckxow, oX Nove
MEBER 2ND, 1932, AT 11 AM. ’
' Agenda,

&. Consideration of an application from Dr. G. 8. Thapar, M.So., Ph.D. (London}s

er in Zoology, Lucknow University, to the Imperial Council of Agricultural Re-
pearch for & grant of Rs: 31,020 spread over five years for an inquiry into the Helminthinsis
f cattle, sheep and goats in the United Provinces.

Resolution.

B. Resolved that the scheme as modified amounting to Rs. 25,460 is

passed and recoms
mended te the Imperial Council of Agricultural Research :
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. APPENDIX V.
SUBJECT No. &.

APPLICATION FROM THE DACCA UNIVERSITY FOR THE GRANT OF Ra. 1,758
ON ACCOUNT OF APPARATUS, ETC., FOR THE YEAR 1933-34, IN CONNEC-
TION WITH THE SCHEME FOR AGRICULTURAL RESEARCH ALREADY
SANCTIONED BY THE COUNCIL.

Attention is invited to the attached letter (Annexure) No. 141, dated the 11th January
1933 from the Government of Bengal and enclosures, on the subject mentioned above.

2. On the recommendation of the Advisory Board, in 1929, it was decided that each
year's requirements for apparatus, etc., should be examined on their merits on receipt
of details from the University. The annual requirements for apparatus were originally
estimated by the University at Rs. 2,000 per annum, but the recurring amounts actually
sanctioned up to the year 1932-33 are as follows :—

Rs.
1930-31 . . 8,518 including a capital grant of Rs. 5,000.
1931-32 . . 1,806
1932-33 . . 2,000 including a capital grant of Rs. 1,450.

3. The application for a grant of Rs. 1,756 for the year 1933-34 is now for the con-
sideration of the Advisory Board.

CHARAN DAS,
The 16th January 1933, Secretary. -

M172ICAR z
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: ANNEXUBE

COPY OF A LETTER FROM THE SECRETARY TO THE GOVERNMENT OF BeNGaL, AGRICULTURS
--AND.INDUSTRIES DEPARTMENT, TO THR SECRETARY, IMPERIAL Councry, oy AGRICUL~
TURAL RESEARCH, NEw DELHI, No. 141, pATED THE 11TH JANCARY 1933, :

SuBJECT :—Seventh meeting of the Advisory Board of the Imperial Couneil of Agricultural
Research.

‘With reference toy your r letter No, 2081- G., dated the 18th November 1932 (not printed)
on the subject mentioned above, T am directed by the Government «f Bengal (Ministry of
Agriculture) to forward herewith for inclusion in the agenda of the meeting of the Advisory
Board to be held in February 1933 the two schemes noted below which have been approved
by the Provincial Agricultural Research Committee, Bengal together with relevant ex..
tracts (Enclosure II) from the Committee meeting on the subject, and to say that the local.
Government recommend the same, subject to the eondition that no financial liability.
devolves on them.

(1). The renewal of the annual recurring grant for chemicals and apparatusto the
‘Dacca University for the season 1933-34 in ‘connection with research on (a)
mechanical analysis of lateritic soils and (b).the nutrition of rice plant. (En-

. closures I). .
@* . » . . e e .
* * . . . s . Y .

2. .One hundred spare copies each of the scheme will be ioﬂmrded to you direct by the
Director of Agriculture, Bengal.



46

ENCLOSURE 1. .
Ptol J.¢ Ghosh D. Sc., Head of the Deptt. Dacca UNIversITY,
of Chemistry, Unlversxty of Dacca. - CHEMICAL LABORATORY,
“The 10th’ December’ 1932,

To . : . iy B
 Tax chnmny. ’ '

. - Pnovmcun Reseascr CoMmITTER (AGRICULTURE), Buuu..
DEag Sim,

I beg to enclose herewith & list of apparatus and chemicals which are necesury for
continuing the research work on the mechanical analysis of lateritic soilsand on the nutri-
tipn of the rice plant, for the session 1933-34. The total expenditure amounts to Rs. 1,756.
X beg to point out that the Dacca University Chemical Laboratory will, as in the paét.
sapply ordinary chemicals and apparatus which are not required in bulk... .

¢ X shall be glad if you kindly place this request for'a grant from the 'Impemn.l Council
of Agrioultural Research before the Provincial Research Committee at their next meeting.

oo S . . ..t Yoursfaithfully,
oo .. NP (SMJ,C.GHOSH.

¢

0 Note regardmg gran; to Dacca Umvemty for researches mto-r-r
( 1 (&) Method of mechanioal analysis of lateritic soils, and _ -
: (b) the nutntlon of the nce plant.
. Requoremant Jor the session 1933.32.

H

Cacologne Desoription. : Quantity.  Price.
No. . Rs. A. P,
Gallen-
kamp  Aspirator bottles, one each of 10, 5, and 1 litre. and
2365-6 three of 2 litres .e ve . six 38 0 0

b2076d Kjeldahl apparatus with glass parts and other ﬁttmgs
for four determinations . . . oneseb 188 0 0

3096 Hot air over 25 X 40 X 25 0. m. one 81
bl96b Water bath 30 X 23 X 9 ¢. m.six holes .. one 3 00

b3904 Soxhlets fat extraction bath for three tests with a set
of spare elements .. . . .. one 170

<
<

00
3848 Extraction apparatus .. . .. three 72 0 0
b3423 Rough balance for use in the pot oultm'e house, cspa.-

. oity one Kgm. . omne 3 00
100 Beakers, various sizes .. .. .. .. 4 doz. 63 0 0
373 Flat bottom flasks, 1,000 c.0. .. . .. } doz. 15 0 0
374 Conioal flasks, 250-300 o. c. .. . .. 3 doz. 47 0 0
376 XKjeldahl flagks, 300 o. ... e . .. 1 doz. 20 00

€316 Petri dishes, 20 cm. dia. . . .. ldoz. 45 0 0
1739 Stoppered Reagent bottle 1,000 . o. .e .. 1 doz. 25 0 O
1726 Unstoppered bottle for samples, various sizes .. 1 gross 72 0 0
1531 Velvet corks, various sizes "~ =~ ~'.. . .. 1 gross 2 00
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e

Catalogue Description.
No.
203 Bunsen burner . .o
527 Jron elamp with bosshead e
511 Retort stands with 24° ironrod ..
515 Retort stand rings, 4° dia. .
Arthur Thomas
96564A Thermo-regulator, Eleotric, Clerk, New Model B,
BT.
L.
C5849 Stethoscope Receiver .. -
Tinsley Buzzer for Electrolytic conductivity measurements ..
Dip-electrode to be made to order
Merck Chromic anhydride . .
Cono. Sulphuric acid .. .
Ferrous ammonium sulphate ..
Ether - - .
Caustio Soda flakea . .
Magnisium Usto light .. .

Total

Quantity.

1 doz.
1 doz.
¢ doz.
1 doz.

one

Price.

Rs. 4. 2.

28
s
30
15

13

0

0
0
0

(]
(-

0

0
0
0
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ENCLOSURE IL

ExTrACT FROM THE MINUTES OF THE F1rTH MEETING OF THE BENGAL PROVINCIAL AGRI-
CULTURAL RESEARCE CoMMITTEE, BELD IS WRITERS’ BUILDINGS, CALCUTTA, OX
¥ORENOON OF THURSDAY THR 1518 DECEMBER, 1932,

. . . . . . . .

L J ] L 4 LJ ] ] * L ] *

5. Renewal of the annual recurring grant for chemicals and apparatus in connection
with the research work on mechanical analysis of lateritic soils and on the nutrition of rice
plant, conducted by the Dacca University. Dr. Ghosh asked for Rs, 1,756 for the session
1933-34. The Committee agreed that the Research Council should be asked to grant this
amount.
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- APPENDIX VI,
SUBJECT No, 11.

LINSEED-ACTION TO BE TAKEN TO TAKE FULL ADVANTAGE OF THE TARIFF

PREFERENCE ON INDIAN LINSEED GRANTED BY THE OTTAWA AGREE-
MENT. - :

The attention of the Board is invited to paragraphs 54 and 55 of the Report of the
Indian Delegation, Imperial Economie Conference, 1932, and to paragraphs 3(c) and 12
of the Majority Report of the Committee of the Legislative Assembly (Annexure). A
table (Statement A) is enclosed showing the imports of linseed into the United Kingdom
for the period 1927 to 1931 from which it will be seen that there ja & very large market
to be captured, The same table shows that the total export of linseed from India to the
United Kingdom for the similar period. There has been a very marked contraction in the
area under linseed in India during the last 20 years and there appears to be little doubt
that this is due to inability to compete in foreign markets. Hence the ten per cent. tariff
preference now obtained in the United Kingdom is of very great importance. The attach-

ed table (Statement B) shows the area and yield of linseed in India from 1910-11 to
1931-32.

2. An examination of the course of exports shows that on the basis of pre-war pro-
duction (1910 to 1913) India could supply the whole of the United Kingdom's requirements
without reducing her exports to non-Empire countrics. Linseed is an important crop in
a number of Provinces, particularly the Central Provinces, United Provinces, Bihar, Bengal,
Bombay and Hyderabad State as shown from the following table (Statement C) (abstracted
from * Estimates of Area and Yield of principal crops in India’. Linsced is frequently
grown on land which is on the margin of profitable cultivation and there appears to be no
doubt that a recovery of linseed production would be of real economic value to the
country.

3. An enquiry has already been started regarding the types of linseed most in demand
in the United Kingdom but it is important to note that Indian linseed or, at any rate the
best types of Indian linseed, are not at a disadvantage in regard to quality. On this point,
the Royal Commission on Agriculture noted that Indian linseed was more sought after
than that of any other countries. A question for early consideration is whether intensive
action should be taken to spread the improved types of linseed now available. The
bold types Indian linseed have hitherto commanded a premium and some of the new Pusa
types combine the advantage of bold seed with a plant habit suitable to the Indo-Gangetic
Plain.

4. The Committee of the Legislative Assembly drew attention to the importance of
improving India’s power of competing in foreign marketa by the improvement of grading,
marketing and by the reduction of freight and other charges. It is for the considers-
tion of the Board what action should be taken in these respects. A table (Statement D)
showing the comparative prices of Indian and Argentine linseed is attached. From this
it is clear that Indian linseed is at present out of parity with Argentine linseed even allow-
ing for the higher quality of Indian linseed. The new duty will help fo rectify the
difference~—especially when the new crop comes on the market.

CHARAN DAS,
Secretary.

Dated the 14th’ January 1933.
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. ANNEXURE.
ExtrAct rioM THE REPORT OF THE INDIAN DELEGATION, IMPERIAL EcONOMIC CONFRREXCS,
v 1932. .
. . . . . . . *
[ ] * ® ] » L ] [ ] L J .

54.. The most important of the new preferentes ia that on linseed, on which a duty of
10 per cent. is to be imposed in the United Kingdom.  Linseed is a prominent constituent-
of one of the most important groups of Indian exports—the oilseeds. In recent years Indian
exports of linseed have shown a declining tendency and have never recovered their pro-
war volume. During the guinquennium 1926 to 1930 the average imports of United
Kingdom amounted to 314,000 tons a. year, while during the same period India’s exports
averaged 215,000 tons a year, one-quarter of which was taken by the United Kingdom.
It is obvious that in these circumstances the United Kingdom is in a position te absorb
a much larger quantity of linseed than India exports and the new preference should lead
to a marked increase in India’s output of this class of oilseed. It does not appear that the
decline in Indian production has been brought about by any factor -other than waning
demand, and the fact that Indian linseed production reached 533,000 tons in 1922-23 as’
compared with 257,000 tons in 1930-31 showa that there is considerable room for expan--
sion. Indeed, with the fall in the prices of cereals and cotton, there is abundant scope for’
o substantial increase of production in several Indian provinces. An enlargement of the
area nnder linseed in India by two million acres (representing an additional production of
at least 250,000 tons) should not be difficult of attainment in a year or two in response to
an increased demand. It appears to us that from the Indian point of view the preference
is of great importance to agriculture and ought to lead to a substantial increase in Indian
exports. )

&5. The United Kingdom is a large buyer of linseed, the oil being required for industrial
purposes and the cake as fecding stuff—and at present she draws by far the larger portion
of her supplies from the Argentine. The price at which her industrialists and farmers can
obtain these commeodities is of course a matter of great importance to her, and it would be
idle to hope that the preference could be of long continuance unless Indian produetion
increases in proportion to the incressed demand. The extraordinary elasticity of Indian
agricultural production in response to varlations in world demand leads us to believe that
India can without difficulty meet a very large part of the United Kingdom’s requirements,
but the matter.is of such importance that we think the attention of the Agricultural Depart-
ments in the Provinces should be specially drawn to it.

ExTtRACT FROM THE' MaJOoRITY REPORT OF THE COMMITTEE OF THER LEGISLATIVE
: " AssEmBLY.
. . . . e * .. . :
. ' . * L * * .. L .
3 (c). Linseed —While, in view of the large’quantity which the United Kingdom at
present takes from outside the Empire, there is no doubt that she is in a position to absorb
much larger supplies from India than she receives at present, and while we see no reason
to think that such a result will not take place we feel some doubt whether-in view of selling
pressure in the Argentine & preference of 10 per cent. ad valorem will lead immediately
to displacement on any large scale in the United Kingdom market of supplies from the
Argentine by the Indian product. The Delegation’s Report recommends to the special
attention of Provincial Departments of Agriculture the necessity for a rapid expansion of
the production of linseed in order to enable the preference on it to be retained, but, in our
view, if the preforence is to be made really effective and if the fullest advantage is to be
taken of it, & prompt and careful examination will also be necessary into the matter of
grading, marketing and transport of Indian linseed with the object of securing the great-
est possible reduction in cost. .India.is the sole supplier of linseed within-the Empire.
L s L 2 U B * » . L]
. L. . ) * . » » .
12, 1t is difficult to forecast with any accuracy the actual effect which the operation

of the preferences contained in the Agreement will have on India’s trade with countries
other than the United Kingdom and the non-self-governing Colonies. It- is possiblo that
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in the taso of certain ommodities expansion in one direction can be achisved only by diver.
sion of the trade from existing channels, But in other commodities, among which we cite
in partioulsr linseed, groundnut oil, linseed oil, castor oil and rape oil, in view of India's
capacity for enlarged production and the extent of the market available in the United
Kingdom, the preference will evidently lead to a definite expansion of the total volumse of
Indisn trade, since the market for these contmodities which may be captured by India in
the United Kingdom alone is greater than the total volume of Indian exports of the same
produots to all countries. The following are the relevant figures ;—

Total value of trade
held by India in Total value of
the United Indian exports
Commodity. Kingdom plue  to all countries, ine
the potentinl cluding the
additional market  United Kingdont.
in that country,
(Rs. 000.) (Rs. 000.)
Linseed X . ae Y .o 6,58,80 6.72,31
Groundnut Oil e " s X 90,13 4,02
Linseed oil o . .e . 1,31,20- 4,34
Castor oil .8 e e s 20,67 10.50
BDPO Oil (X s ’e e 23,81 5;85
Total . 0,24,67 5,97,08
SraTEMENT A,

{Taken from the Annual Statemtent of the Trade of the United Kingdom with
Foreign Countries and British Countries, 1931.)

Imports of Linseed into United Kingdom.

(in tons).
A N
1927. 1928, 1929, 1930, 1931
Total . .. 362,612 347,111 283,982 222,865 337,913
1927.28, 1928-20, 1929.30. 1930.31. 1931.32,
* From India . B7451 18,072 179,536 57,605 14,033

* Ta"en from Sea-Borne Trade Returns,

SrarEMENT B,
Area and Yield of Linseed in India from 1910-11 to 1931.32.

Area (Acres), Yield (Tons.)
1010-11 . . e ea . 3,742,400 571,300
1911-12 .. . .. e .. 5,038,000 644,900
1912-13 . . .- o 4,124,900 542,100
1013-14 .o . . . . 3,031,000 386,200
1914-15 . . e . . 3,325,000 397,000
1915-16 . .o . e . 38,333,000 476,000
1916-17 . . ’e . . 8,564,000 526,000
191718 .. . T . . 8,797,000 515,000
1918-19 - o . . .. 1,989,000 235,000
1919-20 N . . .e . 3,103,000 419,000
1920-21 . . . . .. 2,234,000 269,000
1921.22 . . . . . 3,011,000 436,000
1922-23 . . . . .. 8,382,000 633,000
1923-24 . . . . . . 8,724,000 463,000
1924-25 . ve . . .o 3,605,000 501,000
1925-26. . . e e . 3,696,000 402,000
1926-27 e . . .~ 3331000 408,000
1927-28 e e . . .o 38,311,000 348,000
1928-29 .o . . . e 3,109,000 322,000
1929-30 e .. . .e . 2,802,000 380,000
'1930-31 .. . . ™ .e 3,008,000 377,000

1931-32 (Final) .- - - - 3,241,000 411,000
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Bratemexnt C.

Acreage of Linseed in each Provinee.

{Taken from Estimates of Area and Yield of Principal Crops in India.)

Province, 1927-28. 1928-29. 1929-30. 1930-31, 1931-33
. (Final).
United Provinces .. 1,053,000 760,000 731,000 954,000 903,000
Central Provinces 1,017,000 1,027,000 839,000 777,000 990,000
and Berar (a).
Hyderabad .. 318,000 269,000 242,000 253,000 306,000
Bengal . 118,000 132,000 114,000 116,000 126,000
Bombay (a) . 109,000 125,000 137,000 145,000 135,000
Bihar and Orissa .. 601,000 658,000 654,000 654,000 654,000
Punjab .. . 35000 28,000 28,000 27,000 32,000
Rajputana (Kotah) 60,000 110,000 57,000 82,000 95,000
Total +. 3,311,000 3,109,000 2,802,000 3,008,000 3,241,000
(a) Inolu(iing Indian States,
S SR 4
MIT2ICAR, 1



SrarauEnr D,

Actual quotation (per cwt.).
Monthly prices of Indian and Argentine Linseed. _
1925, 1926. 1921, 1928, 1929, 1930. 1931, 1932.
London. London, London, London. Londots, " London. London. London.
First week of Bombay Bold. Bombay Bold. Bombay Bold. Bombay Bold. Bombay Bold. Bombay Bold. Bombay Bold. Bombay Bold.
La Plata. Bombay Bold. La Plata. Bombay Bold. La Plata. Bombay Bold. La Plata. Bombay Bold. La Plata. Bombay Bold. La Plata. Bombay Bold. La Plata. Bombay Bold. La Plata. Bombay Bold.
8 d s d 8 d. 8 d. 8 d. 8 d. 8 d. 3 d. 8 d. 8 d. 8 d. 8 d] s d. 8 d. : d. 8 d. 8 d 8 d. 8 d. 8 8 d. 8 d. 8 d 8 d
January Bz 0 % 21 ooo®o B w8 % B8 ¢ 15 6 15 6 18 o} 1 4 16 3 18 14 16 3 18 9 B 0 20 @i 8 & ¢ o 10 1} 8 1f I L
February 23 3 2% 22 16 9 18 6 16 17 6 19 0 16 B 4 I8 * 15 0 18 3 19 4 16 17 0 19 9 17 (a)f 8 44 10 4 8 B2 B9 73
March 22 6 % 4 2 8 14 3 I 6 15 15 3 19 0 16 15 9 1 9 1 16 0 1 6 17 16 6 18 3 16 (a9 9 3 11 5 8 10y 12 6 10 5%
April 20 32 1 1 8 15 U ¥ 6 15 i S U 8§ 18 6 15 W15 9 18 % 15 3 16 0 18 } 16 0 18 32 3 w1y 9 0 Nom 10 9 T 108 U 6 9 0
May 2 6 2 7% B 6 B W B 5 6 6 0 19 0 16 "8 3 18 9% 16 o 6 i 18 & 1 3} 18 0 1 6 17 0 & T I ¥ o % T 9 0 9 8 7
June 20 6 2 4 2 4 U4 9 4 1 4 16 9 19 4 17 16 0 18 10} 1 0} 15 4 18 % 1 8 17 4 1 3 18 104 8 3 1 3 9 0 7 6 10 9 8 %
July 18 620 10§ 19 9% 16 % 18 10§ 16 3 18 % 19 3 16 15 108 18 4 15 9 16 10} 19 0 16 6 15 6 17 W15 6 9 312 3 10 1 8 0 10 M8 9%
August 20 4 22 19 13 16 108 19 6 16 1 9 18 9 1B 104 15 %18 3 B 4 2 4 2 9 18 9% 15 3 18 6 15 10§ 8 2 1 3 9 4 8 310 9 8 9
September .. 19 4 2 6 19 6 16 6 I8 3 16 0 15 H 18 3 I 15 3 1 6 15 % 2 9 2 19 0 4 9 17 104 1B 104 7 H9 6 8 B9 312 0 10 0%
October 18 9 2 19 4 15 (I Vi 9 15 6 15 8 18 3 1 16 0 18 104 16 0 2 4 28 108 2 6 12 6 15 4 13 8 8 5 10 B8 8} ' -
November 18 4 3 18 8§ 16 3 I8 6 15 HB 3 9 15 16 03 18 B 1 l0p 2 0 2% 9 2 6 U 4 u 6 12 3 9 6 12 4 9 8
December 18 6 21 6 18 516 6 18 6 15 H15 3 18 0 15 6 16 9 19 2% 16 2 2 7% 23 4 19 100 1 ¢* 13 0 10 10} 9 4 1 9 9 b .

* In the absence of comparative quotations for the first week, those for a subsequent week taken.

(@) New crop.

€¢
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APPENDIX VIL

SUBJECT No. 6.

INVESTIGATIONS INTO INDIGENOUS DRUG PLANTS IN THE UNITED

ggg;;NCES AND THEIR EFFECTIVE EXPANSION AS AGRICULTURAL
- Attention is invited to the attached letter (and enclosures) front-the United Provinces
Government, No. 2623, dated the 12th January 1933, forwarding the scheme mentioned,
above (Annexure I), The recommendation of the Provincial Agricultural Research
Committee will be found in Annexure IL.  The schems consists of two parts, one requiring
& grant to the Benares Hindu University of & total sum of Ra. 40,380 and the other an
allotment of Rs. 61,590 to the Agricultural Department of the United Provinces. The
total expenditure involved is Rs. 1,01,970 spread over a period of § years,

2. The scheme is submitted for the consideration of the Advisory Board.
CHARAN DAS,
Secrelary.
The 23rd January 1933.
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~ANNEXURE L

CoPY OF LETTER FROM THE SECRETARY TO GOVERNMENT, UNITED PROVINCRS, TO THS
SecreraRy, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, No. 2623, DATED
THE 12TH JANUaRY 1933.

SuBsECT :—Investigations into indigenous drug planis in the Uniled Provinces and their
effective expansion as agricultural crops,

I am directed to forward for consideration at the next meeting of the Advisory Board

of the Imperial Council of Agricultural Research an application from the United Provinces

Government for a total grant of ‘Rs. 1,01,970 (Rs. 14,200 non-rvcurring and Ra. 87,770

recurring), spread over five years, for investigations into indigenous drug plants of the
United Provinces and their effective expansion as agricultural crops. .

2. The scheme has been approved by the Unitod Provinces Agricultural Research
Committee a copy of whose resolution in connection therowith is enclosed and the Director
of Agriculture, United Provinces, has revised the details,aa requested by the Committee,
and has reduced the estimated cost of the investigations from Ra. 1,57,490 to Rs. 1,01,970
spread over five years.

3. The Governor, acting with his Ministers, recommends the application for favourable.
consideration, .

AN APPLICATION FROM THB UNITED PROVINCES GOVERNMENT TO THE IMPERIAL CoUNCIL OF
AGRICULTURAL RESEARCH POR A TOTAL GRANT OF Rs. 1,01,970 (Rs., 14,200 wNox.
RECURRING AND Rs. 87,770 RECURRING SPREAD OVER FIVE YEARS) FOR INVESTIGATION
INTO INDIGENOUS DRUG PLANTS OF THE UNITED PROVINCES AND THEIR EFFECTIVE
EXPANSION AS AGRICULTUBAL CROPS AS REVISED BY DIRECTOR OF AGRICULTURE IX AC-
CORDANCE W1TH RESOLUTION No. 8 o7 THE UNITED PROVINCES AGRICULTURAL
REesEarcH COMMITTEE HELD ON NOvEMBER 2, 1932,

Introduction.

From very ancient times India has been famous as a 1and of medicinal plants possessing
wondorful curative properties, and illustrious writers of the type of Charaka, Sushruta,
Narahari Pandita, Madan Pala, Bhava Misra and others have devoted their talents anfi
untiring energy towards the evolution of a system of curative science from these indi-
genous drugs of India. In more recent times also valuable contributions have been sdded
to this branch of knowledge by such famous authors as Dymock, Warden, Fluckiger,
Baden Powell, Dey, Kirtikar, Roxburgh and others. Due to the labours and untiring
efforts of these savants India is now in the covetable position of having a Materis Medica of
its own, namely, the * Ayurvedic ” system of medicine, India has given to the world such
wonderfully efficacious medicinal plants as colocynth (citrullus colocynthis), poppy ( papaver
somnifera), aconite, nux vomica, ginger, asafcetida, jalap (ipomoes turpenthum), casain,
kurchi (holarvhenu antidysentrica), chaulmugra, nim, isabgul (plantago ovala), chiat
(plumbago vosea and zylanica), vidanga (embelia ribes), kamala (malotus philipinensis)
and hundreds of others, which from the point of view of curative properties in human
ailments are unrivalled. Every year vast quantities of these Indian drugs are exported
to foreign countries, the trade returns for this item alone often reaching to eight figures
in Indian currency. The extraction of the active principles of such medicinal plants in
the form of crystalline substances, resins, volatile or fixed oils and tinctures is a t}oumhmg
industry in many parts of Europe and America (in recent years it has become an important
industry in India also), and the products derived from these industries ﬁnfi a ready market
and are very easily absorbed in the preparation of allopathic, hom.e?pathm a.n{i biochemio
medicines, patent drugs and cures, toilet preparations, msectlcxde's, _condu.mntn, pre-
servatives and hundreds of other useful things. In India also the kavirajas, vaids, Aakima,
yunans, quacks, etc., consume vast quantities of these drugs for curing the {mtold diseases
and ailments to which the poverty-stricken multitudinous millions of India are subject.

From what has been said above it can be easily seen that in the medicfina.l plants of
India there is an unlimited resource potentially capable of vastly improving her econo-
‘mic eonditions as well as bringing about & better state of general health for her sons sud
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daughters. In order to evolve such a state of affairs it will require organizatiori ot &
large scale both from the point of view of systematic chemical and pharmacological exami-
nation of the countless medicinal flora as well as their intensive cultivation under suitable
conditions. India being essentially s tropical country with a blazing sun and & humid
atmosphere with an inevitable concomitant of euch conditions, namely, a rank growth
of vegetation of all descriptions, it will require a colossal amount of chemical, pharmaco-
logical and agricultural research in order to determine the really active plants from the
useless ones and evolve methods of their cultivation and improvement.

A perusal of paragraphs 287 to 291 (pages 121, 122, 123) of the report of the Govern-
ment of Indis Drugs Inquiry Committee, 1930-31, will clearly bring home the urgency
and importanoce of the subjoct. The report urges on the Government to impress on the
Imporial Council of Agricultural Research the necessity of giving immediate attention to
this problem. The following quotations will serve the purpose.

“ Many witnesses in different provinces have drawn the attention of the Committee
to the difficulty of identifying, selecting and procuring medicinal herbs of good quality.
There appears to be a large demand for such raw material, but the supply is not commen-
surate with it. If a regular supply of genuine raw materials is assured, a great obstacle
will be removed from the path of the drug manufacturers in India. It will also confer
incidentally & lasting benefit to a large section of the population, dependent on the indi-
genous practitioners, who now obtain their supply from pansaries and atfars dealing in
stocks unusually old and inert and stored under very unsatisfactory conditions.

Cultivation of medicinal plants on a commercial scale under the Government experts
will, in the opinion of many witnesses, remove one of the serious obstacles to the develop-
ment of drug manufacture in India. The Committee considers that the ‘practicability
of the suggestions should be further explored. ‘India is a veritable emporium of medicinal
plants. Nearly threo-fourths of the drugs mentioned in the British and other Pharma~
copeeias grow here. India possesses climatic conditions varying from the torrid to the
frigid. It embraces vast tracts of tropical plains, temperate hills and valleys, irrigated
soil, and moist and dry climates. It has, in fact, been described as the epitome of climates,
seasons and soils of the British Empire. It is therefore possible that the drugs which
do not now grow within her bounds can be made to do so. Acclimatization is ppssible to
a large extent with almost any plant, and there are many instances where plants, indi-
genous to one country and originally marketted from there only, have been success-
fully introduced into other countries.

In India, reliance has been, 8o far, almost entirely placed on the natural resources
of the country and herbs growing wild have been chiefly collected and utilized. The great
impediment in the development of forest drug resources has always been the question of
transport. These forests, in many instances, are situated hundreds of miles from the
railway, and consequently the transport of forest products is beset with difficulties and
expense. Moreover, the forcst resources, even if utilized to the fullest extent, will not be
for ever sufficient for the needs of the country, as many important medicinal herbas
and plants do not grow in India in a state of nature, The subject of cultivation of medi-
oinal plants, therefore, should receive the special and careful attention of the Government.

Important medicinal plants such as digitalis, ipecacuanha, cinchona and jalap, ete.s
bave already been grown in India and there is no reason why the country should not grow
almost every drug needed to supply her own wants and at the same time develop a large
export business. ~ A large export trade in some of the pharmacopmial drugs already
exists. Little reliance can be placed on the nature and quality of the wild-grown drugs,
an}i this presents a serious drawback to their employment for therapeutic purpose. It isfor
this reason that India imports not only prepared drugs but alsoraw materials to the extent
9f many lakhs of rupees annually. Vast tracts of land are available in this country which
if utilized for systematic cultivation, will make genuine drug available to the people at a rea-
sonable price. In countries like Germany and Belgium, medicina! plants and essential oil
gardens have proved a great success.. The State authorities in France and America have
displayed a great deal of interest in growing drugs on an extensive scale. In the United
States of America, there is a Bureau of plant industry attached to the Botanical section
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o} the Department of Agriculture where all questions relating to the

cultivation are considered. This Bureau sends its agricl:l%ml exg::;‘o&m::: :::;:E
of the world to investigate the climate, soil and environments suitable for the

of & particular plant with a view to introduce it into their own country. This idea of the

progress made is evident from the publications of the department which appear from time

to time. Even the Commonwealth of Soviet Russia has started s Bureau for carrying

on a drug trade., Those departments are doing splendid work in their respective countrics.

The establishment of & drug emporium in India was suggested many years ago,
has not yet materialized. Experimental drug farms have been started inyl |m:‘il°|;‘g
in places like Mungpoo and Saharanpur but there spheres of activity are limited. Crea-
tion of greater interest in this direction will prove advantageous to the country in general
and to the drug industry in particular. The Government of the United Provinces hag
already taken a right step by appointing' &' committee of experts to investigate this
guestion—a lead which other Local Governments may, with advantage, follow. The co-
operation of expert botanists, pharmaceutical chemists and pharmacologists, is essential
for the success of any scheme to further drug cultivation. Their advice will be valuable
not only regarding the locality where particular drugs can be successfully cultivated, but
also about the time suitable for cultivation, eollection, ete., with a view to obtain the maxi.
mum activity and yield. They can devise methods for improving the content of sctive
principles in cases where they are deficient. The establishment of Imperial Council of
Agricultural Research, with the large funds at ite disposal, ought to make this easy. The
Committee would urge on the Government to impress on the Council the necessity for
giving immediate attention to this important aspect. Without development in this
direction, the drug industry in this country will take a long time to take root and flourigh."

Suitability of the United Provinces for such:investigations.

A ‘variety of climatic soil and ecological conditions ranging from low hot country
t6 the big snow clad Himalayan peaks with a limit to vegetation, from the heaviest to the
lightest soil, from a very heavy rainfall to very low, from densely-populated tracts to the
thinnest ones; all render the United Provinces as the most suitable country for investiga-
tions on the cultivation of medicinal plante.. The Himalayan drugs and berbs are too

well known for their curative properties and the Ayurvedic literature is full of praise
for the effiolency of these druga. They cannot be grown at all nor so elsewhere in this

country.

The location of the Imperial Forest Research Institute at Dehra Dun can be utilized'
with advantage for identification of medicinal flora and other help deeired in this directions
The Imperial Institute of Veterinary Research at Muktesar (Naini Tal distriot) can also
" take up the veterinary side of the question later, if 86 desired.

Investigations of the nature of general analysis and commercial preparations of the
drugs for the erude materials which form part of the scheme could be developed with the
belp of Harcourt Butler Technological Institute at Cawnpore. This is one of the best
industrial research institutions in Northern India and is situated in the United Provinces."
~ Attempts at such investigations have also beer made in the past in these provinces
end some concerted action was taken by Government in Kumaun hills, a$ Mussoorie and
Saharanpur.: Though the records of this. work are meagre, but these should show some
guiding facts far future plan of work. The work on belladonna was carried farther than
anything else and yielded very favourable financial results during the last European War
even in the unarganized stage. The work appears to have been abandoned of late due-
perhaps to financial difficulties.

United Provinces was the first Local Government to institute an inquiry into the:
possibilities of developing medicinal flora. As a result of the recommendations of the
Local Drugs Committee, the Government approved of the proposals for earrying out the-
various investigations on a small scale, but the present financial conditions compelled the
work to be carried on with what can possibly be done without funds and staff for the pur-
pose- Under the circumstances it has not been possible to make much headway with this.
wark. B v
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The Ayurvedic School of Benares Hindu University is already engaged on investi«
gation of medicinal plants. The University draws its studente from all over India for this
training and is unique in posseesing facilities in a centralized place for co-ordinating the
study of the Indo-European system of medicine. ‘The Government of the United Provincesa
has recognized the work done by this University in this direction, and has made an annual
grant of Ra. 50,000. Fundamental work of enriohing the supply of medicinal plante after

extensive investigation remains yet to be done., The co-operation of the University is ob-
tained and 8 part of the scheme as detailed below is entrusted to its care.

The United Provincee has already got a more or less organized system of collection
and supply of medicinal plants to India and abroad ; many important depots of medicinal
plants are situated at Dehra Dun, Almora and Benares, eto. Thousands of rapees worth
medicinal plante are supplied by these depote to Punjab, Assam, Central Provinces, Bengal
end outeide India. The local Drugs Committee, during the caurse of evidences, found that
one of the depots had a contract of supply of drug plants to various municipal and district
boards in the Central Provinces. One of the witnesses told the Committee that the total
wvalue of herbs consumed in the city of Benares alone amounted to about Rs. 50,000 an-
nually. The Committee received & general complaint of absence of supply of genuine
material from the forest. The markets were flooded with spurious articles and some
vaids and hakims were carrying out trade in most irresponsible manner. The witnesses
strongly advocated the urgent necessity of research into this industry, resulting in correct
identification of plants and some kind of Government control for supply of right material
Ponsesaing proper quentity of aotive principles. .

The scheme is forwarded to the Imperial Couneil of Agricultural Research with the
hope that the information contained in the scheme will show that with the help of the.
grants-in-aid applied for from the Imperial Council of Agricultural Research a very useful”
centre of farming and investigations of medicinal plants both for plains and hill type of an
all-India importance can be developed in these provinces.

"The question of an adoquate scheme of research in medicinal and drug plants was
considered by a Sub-Committee appointed by the United Provinces Agricultural Research
Committee, The original scheme as put np by the Sub-Committee was of & much wider
character than now submitted as it included chemical investigation, pharmacological re--
search, analytical and commercial research at Allahabad, Lucknow, and Harcourt Butler
Technological Institute, Cawnpore, respectively. It was in short a complete scheme deal-
ing with the botanical and agricultural aspects of the problem together with those aspecta:
which are associated with the utilization of the products of cultivation. The eriginal:
oost of the complete scheme was Rs. 1,67,490. The United Provinces Agricultural Re-
search Committee, however, after examination of this scheme decided that in view of the
fact that the Imperial Council of Agricultural Research had already financed schemes which
dealt largely with the chemical and pharmacological aspects of the problem, the scheme:
a8 proposed by the United Provinces Government should be restricted to the more agri-:
cultural aspect of medicinal plant and drug research. It wae felt that as the financing
of these proposals rested with the Imperial Council of Agrioultural Research, a scheme
which was principally agricultural in chamoter and designed to develop the growth of:
drugs on cultivated land, was more in keeping with the objects for which the Research:
Council exists, The cost of the revised and the reduced scheme amounts to Re. 1,01,970,

¥.—BOTARICAL, STUDY, COLLECTION AND FIELD CULTIVATION TRIALS OF THE DRUGY ARD
MEDICINAL PLANTS AS ARE FOUND IN THR PLAINS.

A.—Alotted to Benares Hindu University (Dr. B. N. Singh, Head of the Department of
Agriculture, Benares Hindu Universily).

A co-ordinated study of the Indian and European allopathic systems of therapeutios®
hag been one of the primary aimg of the Benares Hindu University, Towards this end the
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University started the Faculty of Medicine and Surgery with the following subjects s
First professional examination.—Hygicne, Chemistry, Physics, Zoology and Botany

Becond professional examination.—Diagnosis and treatment. of discases, 5
Pathology, Obstetrics and Gynacaology, Bacteriology, Medical 'Jull":ng;z:
dence, Texicology, Diseases of children and mental diseases. :

The objects of the Faculty of Medicine and Surgery of this University were thus
formulated :—

‘To consider and advise so far as funds permit, such measures as it may from time
to time deem necessary for—

(s) “ the promotion of scientific study of and researches in Ayurveds and the
publication of important works connected therewith ;

{#) the investigation of the properties of medicinal herbs and minerals and the
manufacture of Ayurvedic medicines ;

(#55) the correlation of Ayurveda with other systems of medicine, and, )
(sv) the education and examination of students in Ayurveda."

For imparting the necessary instruction the University haa established & College of
Medicine and Surgery, a hospital with 100 beds, a dissection hall and pharmacy for the
preparation of drugs, rasayan and other pharmaceutical preparations. The College of
Medicine and Surgery is for the present housed in the Sir Sunder Lal Hospital and a large
dissection hall, and the laboratory work in Botany, Zoology, Chemistry and Physics is
conducted in the respective general departments of the University.

The College has & medico-botanical garden of about 22 acres attached to ft, with
plenty of land for extension, where plants of botanical and medicinal interest are culti-
vated. These plants are used for the preparation of drugs and rasayans of various kinds
both for the use of indoor patients as well as for sale to the general public.

The medico-botanical garden is meant to supply & long-felt want for the cultivation
and supply of authenticated medicinal plants for the preparation of drugs.

. 'The need of correotly-identified plants in the preparation of medicines hardly requires
to be emphasized. Lack of accurate knowledge about such medico-botanical plants has
in the past led to grievous results specially in the hands of pansaries. Even among vaid-
yas who are learned in Ayurvedic Shastras only a few possess an accurate knowledge of
herbs and so mistakes are made in identification of medicinal plants. There are so many
varieties of a species, and each variety has such different medicinal properties that the
probability of one being mistaken for another by one who has not been specially trained
in the subject is great, and the result cannot but be deplorable. Variations in & species
arising from climatic and edaphic causes, from the influence of age and developmental
stage of the plants which have their own effect on its therapeutic value further com-
plicate matters, and make it very difficult for the botanically untrained student to select

the medicinal plant correctly.

To enable the farming and systematic investigation of medicinal plants 6btained from
different parts of Indis on an adequate scale more funds and facilities are required. It
hardly needs mention that India is very rich in her natural resources of such plants and
if this wealth could be exploited in the standardization and preparation of Indian drugs,
it . would not only lead to the improvement of the health of the Indian people but also tor
their economic betterment for the drug industry is a flourishing industry in the w
countries. Every facility exists to make it so in India also. .

. “The financial position of the University does not permit it to incur more expenditure
on this branch at present. But the work is important. The Imperial Council of Agri-
eultural Research is approached with the request that a suitable grant be made by it for
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the development of this branch of investigation. If the grant asked for is received, it is
intended to take up the following programme of research :— . .

(1) Collection, identification, calssification, standardizition and preservation of
medico-botanical plants on a scientific basis. Physiological study of the fundamental
conditioning factors leading to the formation, material transformation, storage and trans-
port to various organs of the aotive principles of plants. Pure line selection of varieties
of medicinal plants. -

(2) Farming of plain type of medicinal plants on large scale including the erection of
nursery, selling of certified medicinal plants after standardization.

To carry out the programme of work outlined above the following facilities in addition
to those already existing at the University will be needed :—

(1) Facilities for the collection of plants by touring in different parts of India.
{2) Field facilitics for extensive scientific cultivation of medico-botanical plants.

Derans or Cosrt.
For botanical investigation and to extend the present area of cultivation from 22 to 50 acrea
80 as to allow of experiment in the suitability of these plants for field culiivation and the
best method of doing so. )

Non-recurring.
(1) Well (increased irrigation facilities) .. .. .. 3,000
(2) Fencing of extension .. .. . .. 1,500
(3) Shedding .. . .. . .. .. 1,000
(4) Laboratory equipment - .. .. . .. 2,000
(5) Farm equipment, bullocks and implements = .. . 800 .
Total .. 8,300
Recurring.

1st 2nd 3rd 4th 5th
‘year. year. years. Jyears. years. Total.
Staff.
One Botanical 'Assistantalso in 2,800, 1,920 2,040 2,160 2,280 10,200
charge of farm (Rs. 150—10—
200).

Ono General and Field Assistant 360 384 408 432 456 2,040

_ (Rs. 30—2—38).

One }.aboratory attendant (Rs. 12 144 156 168 180 192  84(
~1—16). :

Allowances.

Travelling allowancé  -.. . 800 800 800 860 800 4,000
, Contingencies, ' -

Laboratory and general contingent '1,200 1,200 1,200 - 1,200 ‘1,200 6,000
expenditure. o '

Fntl:.expenditure, labour, supplies 1,800 1,800 1,800 1,800 1,800 9,000
®

Total .. 61104 6260 6,416 6,572 6,728 32,080

- "Total, recurring . .. . .~ 32,080

Total, recurring and non-recurring. T . o .. 40,380

"M172ICAR E
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B.+~Aliotted to the Department of Agriculture, Unsted Provinces (Mr. 8. D. Joshs, Depuly
Director of Agriculture, Rohilkhand and Kamaun Circle, Shahjahanpur,

. Similar work as above in reference to plants associated with the drugs found in the
ills,

Mr. Joshi was a member of the Provincial Drugs Inquiry Committee
appointed by the Government of the United Provinces, and so is in touch
with the working of that Committee. The hill farms under his charge are proposed to be
located at convenient places—one at a height of about 8,000 feet or more above sea level,
and the other at a slightly lower elevation. The elevation and rainfall largely determine
the success or otherwise of certain species getting acclimatized in particular regions,
High level altitudes where the farm is desired to be opened, are above those at which tho
United Provinces Department of Agriculture at present is able to work in ordinary agri-
cultural sense, though the development of cultivation of medicinal plants would be of con-
siderable financial value to the cultivators at 7,000 feet and over. Dehra Dun tract is

famous for medicinal herbs and some private people have got their depots in that locality
for supplying such plants to the plains below. )

B,—~BOTANICAL SCHEMA.

Botanical Assistant stationed at Dehra Dun in general charge with two farms, in the
hills, one in the dry and other in the wet zona.
Non-recurring,
Ra.
Herbarium and other equipment (furniture, typwriter, eto.} ., 1,000

Recurring.

1st 2nd 3rd 4th Sth
— year.  year, year. year, year, Total,

Ra, Rs, Ra. Ra. Ra. Ra,
One Botanical Assistant also in 1,800 1,920 2,040 2,160. 2,280 10,200
charge of farm (Rs, 150—10—
200).

Two fieldmen for collection of 840 012 984 1,058 1,128 4,920
plants on Rs. 35—3—50 per
mensem each.

Fixed travelling allowance for two 860 860 860 360 360 1,800
fieldmen at Rs. 15 per mensem.

each.
One peon at Rs. 12 per mensem .. 14 144 144 144 144 720
Travelling allowance .. . 900 _ 900 900 900 900 4,509
Supplies and services .. .e ,
Miscellaneous experiments .. 800. 300 300 300 300 1,500
Contingencies - .o 500 500 500 500 500 2,500
Rent of office . s 120 120 120 120 120 600

Tour charges v. - .. 1,000 1000 1,000 1000 1,000 5,000

Total, recwrring .. 5964 6,156 6348 6560 6,732 31,740

Total, recurring and non-recurring e .e .. .. . 32.740.
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Research Jarms.

Two hill farms (20—40 acres}.
Non-recurring.
Ré.

Lay.out (800x 2) . i o . . 1,600

Fencing (500 x 2) . .e . . 1,000

Bullooks (150 x 2) .. . i i 300

Sheds and godowns (1,000x2) .. . o 2,000

"Total, Ron:recurring * s 4,900

Becurring,

Ist 2nd  3rd  dth  Bth  Totak

year. year: year. year. yoar:

BRBs. Rs. R Rs. Rs: Rs.
Ono fieldnian (Rs. 40—5—65) .. 480 540 600 660 720 3,000
Compensatory and hill allowances = 120 120 120 120 120 600
at Rs. 10 per menseni.

Travelling allowance  .: i 100 ioo 100 100 100 500
Running charges of farm . L,500 1,500 1,500 1500 .1,500 7,500
"Tour charges .. . ‘i 75 75 75 75 75 375
'otal; Recufring 2,275 2,335 2,395 2455 2,515 11,975
otal, rebutring for two farmis .. .. . 23,950

An abstract of the eost of the complete scheme:

Non

Recurring. féourring: Total

Rs: Rs: R
1:A.—Benares Hindu University schemis .. 32,080 8,300 40,380
1-B.—Hill scheme of the Departmient of Agticul- 31,740 1,001 ¢ so0

ture (United Provinoes Government) v 23,950 4,900 ’

55,690 5,900 i

Potaldost . 81,770 14,200 1,01,970
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ANNEXURE II,

CorY or RESOLUTION No. 8 OF THE 7TH MEETING OF THE UNITZD PROVINCES AGRICUL.
TURAL REsEarcE ComMITTEE HELD AT THE CouNcit Housg, Luckxow, ox Nov-
EMBER 2, 1932, AT 11 A.M. -

Agenda, Resolution,

8. Consideration of an application from the United 8. Resolved that this Committee
Provinces Government to the Imperial Coun- approvesof 1 (a) and 1 (b) of
cil of Agrioultural Research for a total grant this scheme in principle but as
of Rs. 1,567,490 (Rs. 20,600 non-recurring and regards details the Director of
Rs. 1,36,890 recurring) spread over five years -  Agriculture might be asked to
for investigations into indigenous drug plants Jook into them again before
of the United Provinces and their eflective sending finally to the Imperial
expansion as agrioultural crops. Council of Agrioultural Research.
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APPENDIX VIIL

SUBJECT No. 7.

APPLICATION FROM THE GOVERNMENT OF THE UNITED PROVINCES FOR
A GRANT OF Rs. 4,650 SPREAD OVER A PERIOD OF THREE YEARS FOR
INVESTIGATIONS INTO MALTING AND BREWING TESTS OF IMPROVED

In May 1930 the Government of the United Provinces submitted an application:
for a grant of Rs. 15,000 spread over a period of three years for experiments on manuring
and marketing of new types of barley (Annexure I). The scheme was considered by the
Advisory Board at its meeting held in January 1931 and the Board recommended it for-
sanction (Annexure II). The Governing Body, however, at its meeting held in May
1931, refused sanction to the scheme (Annexure ITI).

2. The United Provinces Government have now submitted (Annexure IV) a revised:
scheme (enclosure II to Annexure IV) for investigations into malting and brewing tests of
improved barley which involves a total expenditure of Ra. 4,650 spread over a period of
three years.

The revised scheme is for the consideration of the Advisory Board.

CHARAN DAS,

Secrelary.
The 19tk January 1933,
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ANNEXURE t.

APP(I;%C%’I‘ION or ggE U. P. DEPARTMENT OF AGRICULTURE FOR A GCRANT
s. 5,000 FOR 3 YEARS FOR EXPERIMENTS ON MANUR
KETING NEW TYPES OF BARLEY. ’ ING AND MAK-

A nuibet of new straind of barley. were isolated by the Assistant Economio Botanist

in 1927 and 4 of these are now being distributed in the principal barley growing traots of
the province.

Samples of graid have been sent for exaniination by experts of the Institute of Brew-:

ing, London, who were impressed by their quality and superiority to the barley usually

" shipped to their country. The Institute submitted through the Secretary of State and the

Government of India a reduedst to the U: P. Governmerit t¢ extend this work and offered
the assistance of the Barley Research Committee. This dffer has been accepted:

Three important points for examination are :—
(3) Methods of packing for shipment.
(#f) Manurial requirements. ‘

(s#) Further investigation of types cultivated in districts whick liave rict beed
completely surveyed.

In subsequent correspondence with the experts of the Institute it has been decided
that the best course would be to send samples of 50 quarters of grain of selected types for
& period of 5 years for duplicate or triplicate brewing tests and at the same time to examine
methods of packing and times of shipment. The experiments on packing with sampled
grown by cultivators will be started in the Rabi of 1031:

Three kinds of containers will be tried i
" (4) Double Hessian bags,

(it) Jute canvas bags,

(#43) Single jute bags,

with the object of deciding which type of mateial afford the best protection against deterios
ration of germinating capacity during transit.

It is proposed to carry out the manurial experiments at the Cotton Research Farm,
Raya, in the Muttra district; as these can be easily fitted in with ootton experiments.
The manurial scheme will be framed with the object of ascertaining the effect of varying
dressings of nitrogen in forms commonly available on the quality of barley under Indian
conditions.

The U. P. produces 60 per cent. of the barley grown in India and there is still & large
area in the eastern and north-esstern parts of the province in which the types grown
have not been examined. It is proposed to make a collection of types from these districta
and isolate pure cultures.

The U. P. Department of Agriculture have received numerous communications from

ing firms, trade commissioners, and others interested in developing the barley trade

indicating the eagerness of barley consumers overseas to obtain increased stpplies from the

surplus stocks available for export from the United Provinces, and there is little doubt that

& premium would be paid for types of barley which meet the requirements of the over-
seas market.

The broad details of the expenditure involved are given in the Enclosure.

The Imperial Council of Agrioultural Research is asked to provide a grantof Rs. 5,000
for 3 years (a total grant of Rs. 15,000) for this work subject to the condition that a report
on the results of the work done will be submitted by the Assistant Economie Botanist
through the Local Government at the end of 12 months from the date on which the grant
is placed at the disposal of the Local Government and thereafter at yearly intervals during
the currency of the grant.



66

The scheme for which assistance is now sought appears to tte U. P, Government to
fulfil the conditions laid down in paragraph VI of the memorandum* on the constitution
and functions of the Empire Marketing Board and the Imperial Council are asked if they
cannot entertain the application themselves to forward it to the Empire Marketing Board

for consideration according ta the procedure laid down in paragraph VII of the memoran-
dum® referred to above.

With regard to the contribution of the Local Government to the scheme it is impossible
to give separate figures for the amounts allotted to barley investigations but evidence that
the contribution exceeds the sum asked for is furnished by the following :— -

The total budget allotment of the Assistant Economic Botanist is Rs. 30,164 plus
Rs. 11,680 pay of 7 members of the Subordinae Agricultural Service. He is working on
three problems, cotton, barley and wheat.

) * Not printed.

70039
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ENCLOSURE TO ANNEXURE 1,
& slimated items of expenditure from the grant of Rs. 5,000 applied herewith.

Rs. a. P
1. Sample of 300 maunds of barley at Ra. 4/8 per maund .. 1,350

o0
2. Packing .. .. .o . . .« 120 0 O
3. Loading and other handling charges at /l/ per bag . 9 6 0
4. Railway freight to Karachi at /12/ per maund .. . 2256 0 0O
5. Unloading and other charges at /4/ per maund .. .o 371 8 0
6. Steamer freight to London (estimated) ., v .. 250 0 o
7. Unloading and other expenses in London .e .. 31 80
8. Other charges, commission, wharfage, customs, etc. .. 150 0 O
9. Barley Survey—Cost of arranging the collect.lon, pay of staff
and travelling expenses, etc. .o .. 2,000 0 0
10. Manurial experiments .e .e - . 1750 0 O
11. Rounding .. . e . .o .. 7010 0
Total .. 5,000 0 0
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EXTRACT FROM THE MINUTES OF THE 2ND MEETING OF THE UNITED PROVINCES AGRICUL~
TURAL RESEARCH COMMITTEE HELD ON JUNE THE 2ND, 1930.
. . . * . . . . * * *

111, The Committee considered an applicalﬁion from the Department of Agriculture,
United Provinces, for a grant of Rs. 5,000 annually for 3 years for experiments in marketing
new types of barley. ’

The applicatidn was discussed and approved and the following resolution was passed
by the Committee :— B : L R Was ps

** The Committee agrees to recommend to the Imperial Council of Agricultural Re-
search, the application of the Department of Agriculture, United Provinces,
for a grant of Rs. 15,000 spead over a period of 3 years for experiments on,
manure and marketing in new types of barley.” '

M172I1CAR ~ ) %
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. ANNEXURE II.
ExTrACT FROM THE PROCEEDINGS OF TBE ADVISORY BOARD, Jaxvany 1031.

** Mr. Sethi introduced the scheme. Mr. Burt said that it was very satisfactory to note
that through the agency of the Indian Trade Commissioner arrangements had now been
made whereby at the request of the Council the Institute of Brewing would carry out de-
tailed examination of barleys including actual malting tests at the moderate cost of from
3 t2 4 guineas per sample. Mr. Milne recalled that a few years ago a firm of barley exporters
had found that while certain cargoes of barley which they exported to England from the
Punjab were quite good, other cargoes did not germinate evenly on the malting floor. He
had found that barleys from different localities germinated after different periods in ger-
mination pans and he advised firms to see that consignments from Karachi consisted of
barleys from the same locality. He thought that this was a matter which should be further
investigated. In any case he would like the Punjab to be included in this investigation,
Mr. Burt said that there would be no difficulty in the Punjab participating, if Mr. Milne
would put up a suitable scheme it could be considered at the next meeting of the Board.

The Board agreed to recommend the acheme for sanction.”
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ANNEXURE I1I,
.EXTRBACT FROM THE PROCEEDINGS OF THE GOVERNING BopY MEETING HELD IN May 1931,

14. Application from the United Provinces Government for a grant of Rs. 5,000 for
three years for experiments on ing and marketing new types of barley. (Subject No. 12 of
the Agenda.) Cost of the scheme over a three year period : Ra. 15,000.

Mr. Gokhale was of opinion that without any extra expenditure of money the echeme
instead of being located in the United Provinces should be worked from Pusa. This would
beof help to Bihar which was also interested in barley. Mr. Mehta said that they in the
"United Provinces were quite willing to co-operate with Bihar in this matter but the reason
why his province bad put forward the scheme was that they had a well qualified officer, on
whose work the Empire Marketing Board had commented very favourably, to carry it out.
Sir Joseph Kay said that as 60 per cent. of the barley grown in India was grown in the United
Provinces—the scheme was of purely provincial concern. Mr. Carpenter said that this was
an example of a piecemeal scheme. It had no relation to the major problems of India. The
Hon’ble Mr. Deshmukh supported Mr. Gokhale in recommending that the scheme should
be worked from Pusa. The Hon’ble Maulvi Abdul Hamid said that to his mind it was a
question of selection of varieties and there was no need of a grant from the Council.
The Hon’ble Sir Frank Noyce supported the scheme. He said it was, at this time especially,
& major national problem to get goods out of this country. Just as we wanted to get the
surplus of wheat exported so it would be a good thing if the surplus of barley also found a
market abroad. Sir Joseph Kay did not agree. He said that in the Bombay Research
Committee a somewhat similar scheme of the export of mangoes was not recommended
because they considered that it was a purely provincial matter. The fact that 60 per
cent. of the barley grown in India was grown in the United Provinces confirmed him in the
opinion he had already expressed that this was a matter of provincial concern.

In the result the Governing Body refused sanction to the scheme by 8 votes to 7.
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ANNEXURE IV.

CopY OF A LETTER FROM P. M. Kuargoar, Esg., 1.C.S., M.L.C., SzcreTARY TO COVERN-
MENT, Unrrep Provixces, No. 1713, pATED THR 13TH Jaxvary 1933.

With reference to the correspondence ending with your letter No, 1151/Agri., dated
May 30,1932 (not printed), I am directed to forward herewith an application, with 100 spare
copies, from the United Provinces Government for a total grant of Rs. 4,650 (recurring)
-spread over three years for investigations into malting and brewing tests of improved barley.
The scheme has been revised in accordance with Mr. Burt's note, dated December 31,
1931 (not printed), received with Diwan Bahadur Sir T. Vijayaraghavacharya's demi-
official No. 52-Agri., dated January 8, 1932, to Dr. Nehru (not printed), and has been ap-
proved by this Government. A copy of resolution No. 2 (Enclosure to Annexure IV)
passed at the 7th meeting of the United Provinces Agricultural Research Committee held
on November 2, 1932, approving the revised scheme is forwarded for the information of the
Imperial Council of Agricultural Research.
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ENCLOSURE I TO ANNEXURE IV.

Cory or ResoLtTron No. 2 oF THE 7TH MEETING OF THE UXITED PROVINCES AGRICUL-

TURAL REsEaRcE Commrrree HELD aT THE CouxciL Housk, Luckxow, on Nov-
EMBER 2, 1932, ar 11 A.M.

Agenda. " Resolution.
2. Consideration of an application from the United 2. Resolved that the scheme be re-

Provinces Government to the Imperial Coun- commended to the Imperial Coun-
cilof Agricultural Research for a grant of cil of Agricultural Research.
Ras. 4,650 (recurring) spread over three years,
for investigations into malting and brewing
tests of improved barleys.
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- ENCLOSTRE II TO ANNEXURE IV,

AN APPLICATION FROM THE UNITED PROVINCES GOVERNMENT TO THE
COUNCIL OF AGRICULTURAL RESEARCH FOR A TOTAL GRANT OF
RS. 4,650 (RECURRING) SPREAD OVER 3 YEARS FOR INVESTIGATIONS
INTO MALTING.AND BREWING TESTS OF IMPROVED BARLEY,

Introductory Remarks.—The Assistant Economic Botanist to Government, United
Provinces, has evolved certain new types of barley which combine high outturn per acre
and malting and brewing qualities. Small samples of these types were sent to the Organi-
ser of Research to the Institute of Brewing in London for examination and classification
of merit from the malting and brewing point of view. The samples attracted much atten.
tion and were highly appreciated by the barley experts attached to the institute and it
was recommended by the institute that the work on barley in the United Provinces should
be continued and extended.

A scheme involving expenditure of Ra. 5,000 per year, or Re, 15,000 for 3 years was
prepared by Rai Sahib Th. Rama Prasada Singha to meet the expenses of (2) sending
samples to England for malting and brewing tests under suitable conditions to ensure good
germination on reaching their destination as well 28 of (b) conduct'ng a botanical survey of
the different districts where possibilities of finding new varietics existed. In addition to
these it was also proposed to (¢) lay down a series of manurial experiments to find out the
suitable treatment which gave best results.

The scheme was unanjmously passcd Ly the United Provinces Agricultural Research
Committee and recommendcd for a grent from tke Imperial Council of Agricultural Re-
search. The governing Lody of the Imperial Council of Agricultural Research turned
down the scheme because it wanted the co-operation of the other adjoining provinces
Bihar and Orissa and the Furjab who were also interested in the problem of improve.
ment of the Indian barleys.

But on referring the question to the adjoining provinces nemed above, it was found
that co-operation with them was not possible and a co-ordinated scheme with other barley-
growing provinces as desired by the Imperial Council of Agricultural Research could not
be a practical proposition.

The United Provinces Agricultural Research Committee again recommended that the
United Provinces' application for Rs. 15,(C0 may be rcconsidered by the Imperial Council
of Agricultural Research as co-operation with other provinces was not feasible.

The matter was referred to the Secretary, Imperial Council of Agricultural Research,
who sent a note from Mr. Burt suggesting the lines on whch the scheme should be revised
before being submitted to the Imperial Council of Agricultural Research. ‘

In the note sent by Mz. Burt he suggested that instead of sending samples of 50 quarters
ennually for duplicate or triplicate brewing tests advantage may be taken by ultilizing
Dr. Bishop’s methods evolved at Rothamstead which cnabled the estimation of the
value of barley for brewing by scientific tests on & much smaller scale. The cost of testing
each sample thus could be considerably reduced. But in the note sent by Mr. Burt it
was not clear as to how much quantity as the minimum was necessery for estimation of the
merits of a sample. A reference therefore had to be made to Dr. Bishop at Rothamstead
and his reply has just been received. He advocates two methods. In one of t} e methols
he suggested only 2-1b. sample to be sufficient to serve the purpose. The other method
which he calls the * prediction method ” is not fully described by him in his leticr under
reference. But he has arranged for the reprints of these methods to be sent to me and when
they are in hand the details will be fully known.

In the meantime I would prefer to send 2-1b. samples and try his former method, bag
malting. ]

Expenditure on tarley surve.y has for the present been dropred as this work ia held
to be of provincial interest only. The expenditure on the scheme has now been reduced
from Rs. 15,000 to Rs. 4,650 only (as given in Appendix A) and this is being submittcd for
recensideration by the Imperial Council of Agricultural Rescarch at their next meeting.
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APPENDIX A.
1st 2nd 3rd Total
o year. year. year. for 3
years.
. Rs. Rs. ° Ras. Rs.
Cost of samples, packing in tin and wooden
cases, railway freight, steamer insurance
and other charges to England . 200 200 200 600
Charges of sets of 25 samples at Rs. 50 each 1,250 1,250 1,250 3,750
Manurial experiments .. . e 100 100 100 300
Total .. 1,550 1,650 1,550 4,650

3 Ly
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APPENDIX IX.

SUBJECT No. 8.

APPLICATION FRQM THE GOVERNMENT OF THE CENTRAL PROVINCES
FOR A GRANT OF Rs. 46,700 SPREAD OVER A PERIOD OF 3 YEARS IN
CONNECTION WITH A SCHEME FOR FURTHER INVESTIGATION INTO
VACCINATION OF CATTLE AGAINST RINDERPEST.

__Attention is invited to the letter from the Central Provinces Government No. 1217
879-X1V, dated the 29th November 1932 {Annexure I), forwarding the scheme meatio
above. An enquiry has been made from the local Government whether the scheme haa
been recommended by the Provincial Agricultural Research Committee and their reply will
becirculated to the Advisory Board as soon as received.® -

2. The apphcatlon is now for the consideration of the Advisory Board
CHARAN DAS,
Secretary.

The 23rd January 1933.

* Please seo enclosure II.
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ANNEXURE 1.

Lerrer yeoM C. D. Desamukn, EsqQ., I1.C.8., REVENUE SECRETARY To GOVERNMENT,
CENTBAL PROVINCES, TO THS SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL

f.g?sznm, NEw DeLn1, No. 1217-879-XIV, pATED NAGPUR, THE 29TH NOVEMBES

SuBsEcT :—8cheme for further ime;tigation into vaccination of cattle against rinderpest. -
I am directed by the Government of the Central Provinces (Ministry of Agriculture)
to address the Imperial Council of Agricultural Research for financial assistance in connec-

tion with the appended scheme (enclosure I) for further investigation into the problem

of vaccinating cattle against rinderpest drawn up by the Director of Vaterinary Servioes,
Central Provinces,

2. A perusal of the brochure accompanying this appheatlon will show the work that has
already been done. The further investigation that is necessary cannot be undertaken by
the veterinary staff in the ordinary course of ite duties. The scheme is of far-reaching
importance and is expected to provide the solution of a problem affecting the whole of
India. The Local Government has considered and approved it, and I am to express the
hope that it will receive the approval of the Imperial Council and the financial assistance
necessary. In the event of the scheme being sanctioned the team of workers will operate

. from one of the veterinary dispensaries in the province and the Local Government’ under-

takes to provide any serum, drug, instruments or appliances that may be required in
connection with it.

M172ICAR



77

ENCLOSURE.

‘THE ‘CENTRAL PROVINCES VETERINARY DEPARTMENT'S SCHEME FOB FURTHER INVESTIGA-
' TION INTO VACCINATION OF CATTLE AGAINST.RINDERPEST.

Rinde'rpest is the most important disease of live-stock in India and the best method
of preventing it has exercised the whole veterinary profession in this country for years past.

iAt present there existe a safe method of inooulating cattle by what is commonly known
‘a8 the serum-simuitaneous method, which consists of injecting living virus simultaneousty
-with protective serum and thus producing a mild attack of the diseass. The immunity
-thnis obtained lasts for at least three years and may be life long.

The difficulty which arises when large numbers of cattle have to be protected is the
+008t of the serum which may be any thing up to Re. 2 for an individual enimal.

Workers in Africa and the French veterinarians in Persia have evolved a method of
‘vaccination with the pulp of dead animals (the method of Curasson and Delphy). This
method produces good results although some workers find that the immunity conferred
is of comparatively short duration. The method requires & well equipped laboratory and
for many reasons is not suitable for use in India. :

Bince December 1930, the workers in this province have been engaged in trying to
‘find & relinble and cheap method of vaccinating cattle by means of attenuated living
virus. The results that have been so far achieved are excellent. About 2,000 animals
have been successfully vaccinated by means of virulent blood paasaged (s.e., blood trans-
ferred from animal to animal) through goats—two, three or more times depending on the
amount of attenuation desired.

So far these experiments have been carried out by three or four workers more or less
in addition to their ordinary duties.

The experimental stage is now over and what remains to be done is to eliminate all
adventitious circumstances and overcome many difficulties that may arise before the method
oan be used on a large scale throughout all India.

It is, therefore, proposed to have & team of one head Veterinary Assistant Surgeon
gnd ten junior men working under the control of the Imperial Council and with the present
Director of Veterinary Services (Major Stirling) as immediate adviser on the work to be
undertaken.

The questions to be studied could, to begin with, be grouped as under :—

1. The best method of obtaining virus. Should goat virus first be used or would
local virus from an actual outbreak give better results ?

2. How should the virus be distributed in. the field ? This is a big question as ex-
penses soon mount if ice-boxes have to be supplied in each area.

3. By what method of feeding or by what adjuncts to normal food during a}l seasons
of the year can sufficient vitamin A be introduced into the a.mm.al s system
80 a8 to prevent the loss of flesh so commonly found after vaccination ?

Another large problem which hes given concern to the field workers. Toetudy this
at least two or three years will be required in order to examine the varying
conditions in all the seasons.

4. What is the number of passages through goats required for safe and yet efficient
vaccination in the various breeds ?, It is known that two or three are suffi-

cient for eattle which have been frequently exposed to natural infection and
that eix or seven are required in other cases, but so far there has not been the

staff necessary to investigate adequately this question.
5. How can the recrudescence of piroplasmosia and/or coccidiosis after vaccination
be controlled ?

Another very important points as deaths may and have occurred from this cause as
apart from any effect of vaccination. .

6. Under what conditions can vaccination be undertaken during actual out-breaks
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If the scheme is sanctioned the team of workers will operate from one of the veteri-
nary dispensaries in the province and the Local Government will provide. any- serum,

drugs, instruments or appliances required.

To be of substantial value to India the investigations should continue over a period of:

three years.

A statement of expenditure is enclosed and also a copy of a brochure on what has
already been done in this province up till May 1932. Since then some further hundreds

of animals have been suceesfully dealt with by this method.
RECURRING REXPENDITURS.

1. Staff—
One senior officer on Rs. 140 per mensem for three
years—
Re. 140 x 12x 3 . .- - 5,040
Ten junior officers on Rs. 60—5/2—65 per mensem for
three yoars—
Rs. 60 x 10x 244+ 65 x 10 x 12 .. . 22200
Allowances in lieu of free quarters at Rs. 10 per mensem
each for 11 men for three years— ]
Rs. 11 x 10 x 36 .. .. .. 3,960
Eleven peons® on Rs. 14-8-0 per mensem each (pay Rs. 13,
fixed travelling allowance Rs. 1-8-0) for three
yoars :—
Rs. 11 x 36 X 14} .. . .. 5742
.
Total staff for three years .. 36,942
2. Travelling allowance—
At Rs. 2,500 per annum for three years - 7,600
Ra.
3. Contingencies—
(a) Service postage for correspondence and 240
parcels at Ra. 20 per mensem.
(8) Hire charges for goats at Rs. 20 per men- 240
sem.
{c) Cost of goat virus, eto., at Rs. 20 per men- 240
sem.,
(@) Miso::l&neous charges for packing materials, 30
ete.
Total .. 750 per annum.
For three years 750 X 3 .- 2,250
Grand total .. 46,692
Or say .. 46,700 for three years.

* Coolies for controlling animals.
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~ ENCLOSURE IL

In oontinuation of the note on the subject mentioned above already circulated, it is
stated for the information of the members of the Advisory Board that the Government of
the Central Provinces have since intimated that the scheme has been approved by the
Provincial Agricultural Research Committee.

CHARAN DAS,
Secretary.

The 16th February 1933.
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APPENDIX X.

SUBJECT NO. 9.

APPLICATION FROM THE GOVERNMENT OF MYSORE FOR A GRANT OF Ra.
20,400 SPREAD OVER A PERIOD OF 3 YEARS FOR THE INVESTIGATION
OF JOHNE'S DISEASE AMONG CATTLE IN MYSORE.

Attention is invited to the attached letter from the Government of Mysore, No.
D/3323/(sus.)/A/E-90-32-2]1, dated the 12th January 1933, on the subject mentioned
above. The scheme involves a cost of Ra. 20,400 spread over a period of 3 years.

2. It may be mentioned in this connection that the Governing Body has sanctioned,
on the recommendation of the Advisory Board, a scheme for the appointment of a special
staff at Muktesar for the investigation of Tuberculosis and Johne’s diseases. That scheme
will again be submitted to the Governing Body at its next meeting for consideration of
certain points raised by the Animal Husbandry Expert to the Council.

3. The Mysore Government scheme is now submitted for the consideration of the
Advisory Board.

CHARAN DAS,

Secretary.
The 31st January 1933.

CoPY OF A LETTER FROM THE SECRETARY TO THE GOVERNMENT oF His HicHNESS THR
MaRARAJA OF MYSORE, DRVRELOPMENT DEPARMENT, BANGALORE, TO THE SECRETARY,
IuperIAL COUNCIL OF AGRICULTURAL RESEARCH, NEW Drrmi, No. D/3323/(svs.)/
A./E.-90-32-31, dated the 12th January 1933.

With reference to_your letter No. 2081/G., dated the 18th November 1932 (not
printed) regarding the seventh meeting of the Advisory Board of the Imperial Council
of Agricultural Research, I am directed to forward herewith copy of letter No. H.A.-274,
dated 17th June 1932, with its enclosures, from the Superintendent, Civil Veterinary
Department in Mysore, Bangalore, to the Director of Agriculture in Mysore regardin;
the scheme for the investigation of Johne’s disease among cattle and to request that the
scheme may be kindly placed before the Advisory Board of the Council for consideration
at the next meeting.

CorY OF A LETTER FROM THE SUPERINTENDENT, CIvIL VETERINARY DEPARTMENT,
" BANGALORE, TO THE DIRECTOR OF AGRICULTURE IN MYSORE, BANGALORE,
No. H.A.-274, pATED THE 17TH JUNE 1932.

I am forwarding herewith a short note by Mr. K. Ranganatha Rao, Assistant Super-
intendent, Scientific Section for further research on Johne’s disease smong cattle in
Mysore, and request you to kindly recommend the same to the Imperial Council of Agri-
cultural Research for financial assistance to earry on the work.

. The problem of Johne’s disease is of immense economic importance to Mysore where the
disease is widespread both at Mysore and Bangalore, and valuable dairy cattle are affected.
The problem is not confined to the State alone, but is met with in all Dairy Farms in

India. That enormous losses are caused to the Dairy Industry by this disease all over the
world is a recognised fact. ‘

The importance of ‘the problem has been recognised by the Imperial Council and was
the subject of a resolution in their meeting held on 11th May 1931 proposing the appoint-

ment of 8 special Research Officer to work on Johne’s disease and Tuberculosis under the
Animal Husbandry Expert. :

I'may eay that there is no thought of snpplantihg the work now being done at Muktesar,
but eince we have sufficient material in the State, we wish to supplement that work and in
the course of three years we shall be able to accumulate a large amount of data to enable

more intensive research being continued when the special Johne's disease iry officers
eommence their work at Muktesar. pecial Johne's .o
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The work now proposed to be undertaken will not benefit Mysore alone, but will
be of value to all parts of India where this disease has become endemic. A scheme to
provide.assistance is therefore, I submit, one which should receive the sympathetic con-
sideration of the Imperial Council of Agricultural Research.

The work in Mysore will be carried out by Mr. K. Ranganatha Rao, the, Research
Assistant to the Department.- He has had three years’ intensive training at Muktesar
under Dr. Edwards, and has been closely associated with the work on Johne’s disease
in Mysore since his rcturn from Muktesarin 1928. He has continued the work laid down
by Dr. Edwards for the treatment of Johne’s disease in the Palace Dairy and is fully
qualified to undertake this investigation.

The work at present is greatly hampered by lack of funds and under present financial
conditions it is doubtful if full provision can be made in our budget for expenditure in this
¢onnection. Our main requirements in the way of staff will be an additional Inspector,
two Salutries, one Laboratory Assistant to work under Mr, Ranganatha Rao and funds
for the purchase and maintenance of experimental animals.

The requirements to carry on further work on the investigation of Johne's disease
and additionsl staff and equipment are as follows : —

Total for 3 years.

Rs. Rs.
Cost of purchase of experimental animals 1,000 3,000
Maintenance, feed and keep for 12 months 3,600 10,800
Pay of a veterinary Inspector on Rs. 60—

5—150 for 3 years . .e 780 2,340
Fieldmen Salutries, 2 at Ra. 30 each .. 7200 2,160
One Laboratory Assistant at Rs. 30 .. 360 1,080
Contingencies .. . e 340 . 1,020

Total .. 6,800 20,400

Laboratory facilities are available at the Mysore Serum Institute which is fully equip-
ped for research work. Facilities are also available in the Laboratories of the Agriculture
Deépartment.

The plan of work proposed to bé taken up is described in the enclosed note prepared
by Mr. Ranganatha Rao. ~ i

NOTE.

The prevalence of Johne’s diseaso smong cattle in Mysore was first recognised in
1923, at the Palace Dairy Farm, Rayanakere and has since assumed serious proportions
and has been causing a depletion of milking stock in the State—more particularly among
the crossbreds and imported animals. '

The earliest knowledge of a wide spread infection of Johne’s disease was first obtained
at Rayanskere, when & good number of heavy milking and valuable cattle including a
pure bred Holstein bull showed symptoms of scouring and wasting. This was first
mistaken for parasitic diarrhcea and anthelmentic medication was adopted without success.
As the number of sick cattle began to increase, s suspicion that Johne’s -disease might
have been introduced from the purchases made from the Imperial Dairy Farm was strongly
felt.- Accordingly, the Muktesar authorities were consulted and the whole herd was
submitted to & double intradermal test with avian tuberculin. The tests were conduct-
ed by Mr. M. B. Menon, the Research Officer from Muktesar. It was found as a result
of the test, that nearly 40 per cent. of the herd reacted to the test and were'infected.  After
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reviewing the results of the test, Dr. Edwards recommended that, short of destruction
of the whole herd, the reactors should be eliminated from the Dairy, and the young stock.
between the ages of six months and two years, be vaccinated with a live vaccine of avian
T. B. This was carried out, and between 1927-30, a batch of 82 calves were vaccinated
from material supplied by the Imperial Institute of Veterinary Research.

In spite of the preventive and curative methods adopted, the disease has been running
through the Dairy causing an annual mortality of 10 per cent. to 15 per cent. ; in addi-
tion, 6 per cent. of the vaccinated calves have since died on Johne's infection.

In 1930, Colonel Olver, who had come here to preside over the All-India Veterinary
Conference, was also shown round the Palace Dairy at Rayanakere.

Johne's disease is probably one of the most chronic of all those caused by bacteria
and as in tuberculosis, the infection is never overcome by the bovine animal. The period
of incubation is sometimes unbelievably long—it may be many months or years in length.
In young stock particularly until after the first calving, the clinical symptoms are not
manifested. Although primarily a disease of cattle, it isalso found in deer, sheep and
goats. Its importance in the sheep industry cannot be estimated because it has been
confused with other diseases of sheep.

. The prevalence of the disease depends upon the opportunity for infection, rather than
on the susceptibility of the different breeds, and this opportunity is created by an affected
animal excreting thousands of viable organisms and infecting the pasture, the portal
of entry being the digestive tract.

Since the disease runs a chronie course through & herd, and the recognised mode of
transmission is by an affected animal and contaminated pasture, the problem requires to
be studied in more than one place and presents immense possibilities for research all over
the country.

It is our experience in Mysore, that it is not only the half bred or imported cattle
that are affected, but the indigenous cattle also. Often-times, the disease is mistaken
for parasitic diarrheea, and has been allowed to spread from herd to herd and very often
the best milkers succumb. This seriously affects the Dairy industry in the country and
indirectly the milk supply. It is therefore of primary importance to Mysore that an
intensive study of the disease should be undertaken with a view to discover more satis-
factory methods of control. At present allergic tests for evidence of Johne’s disease in an
animal are not very satisfactory. Avian tuberculin and Johnin have not given the desired
results. In the experiments of Krishnamoorthi of Madras, he found that animals that
were negative to avian tuberculin, were positive for Johne’s on post-mortem examination ;
and Hagan in America has not experienced much difference between the results in tests
with avian tuberculin and Johnin, and favours avian tuberculin as more reliable.
Complete fixation tests have not been practised on a large scale as yet, but so far, it does
not appear to be specific, any acid fast bacilli being capable of causing the reaction. It
will therefore be necessary to maintain a small herd of experimental animals for the study
of complement fixation and other serological methods to investigate the varying impor-

tanoe of these tests. This will aid in an epidemiological survey being undertaken in the
state.

Secondly in a country like India where slaughter cannot be resorted to for the dradica-
tion of the disease, it may be necessary that chematherapeautic methods should be ex-
plored to mitigate the loss among the Dairy cattle. More work on the rationale of treat-
ment has to be carried out before satisfactory curative methods can be evolved.

Reocently, it is observed that some of the cattle affected with Johne’s disease, mostly,
the heavy milkers are found to be suffering from granulomateous polypeid growths of
the upper respiratory passages. ~Whether this is a sequel to Johne’s disease, requires
further work to establish. - '

At Bsngalo_m and Mys_oxe, the disease is widely prevalent due to the sale of milking-
cattle from the infected dairies, and a herd of naturally infected cattle will be easily avail-
able for the work.
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The following will be the proposed programme of work, and may extend for more
than three years:— '

1. Epidemiological survey of the disease in Mysore State commencing with Banga-
lore and Mysore cities.

‘2. Preparation and investigation of avian tuberculin and Johnin for testing and
comparing the results with complement fixation and other serological tests.

3. Extension of work on the themotherapy of Johne’s disease using 01. Chauloorgra
and its derivatives.
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APPENDIX XL
SUBJECT No. 10, °
ENQUIRY INTO THE SUPPLY OF COCOANUT PRODUCTS AND COCOANUT
OIL IN INDIA. e

The discussions on the Ottawa agreement brought inta prommenee certain import-

ant factors vegarding the cocoanut industry in South India. Indian Oil-crushers have

- maintained for some years past that the supply of copra (dry cocoanut kernel), which is

the raw material for cocoanut oil, is insufficient, and they have repeatedly asked the Gov-
emment of India to reduce the duty on copra from Ceylon.

2. By the Ottawa agreement India obtains a preference of 15 per cent. in the United
Kingdom on the six principal vegetable oils which she manufactures and exports and a
19 per oent. preforence d all other vegetable oils ; the 15 per cent. preference is granted
on caster oil, linseed oil, rape-sced oil, sesamum oil, gmund-nnt oil and cocoanut oil. India
Jhas also received some valuable tariff preferences from Oeylon, e.g., on nce and cotton
Ppioce-goods and haa given to Ceylon in return a 10 per cent. preference on cocoannts and
cocoanut products. This preference has been made effective by raising the duty on foreign,
4.¢,, non-Empire, docoanuts and cocoanut products by 5 per cent. and reducing the duty
on Coylon cocoanut and cocoanuts products by 5 per oent.; the present duties are 30
Jor oont non- pmfomntu] and 20 per cent. pxefemntml.

3. From the enclosed statistics (Statoment A) it will be seen that India is at present
importing very large quantities of cocoanut oil which is a raw material for the vegetable
fat industry and also for the soap industry as well as being used for domestic cqnaump-
tion in important quantities. It is also important to note (vide Statement B) that Tndia
has a valuable export trade in coir matts and matting and in coir yarn but imports coir
fibro (tlm raw ma.tenal) and a little coir yarn from Ceylon.

4. The trade ﬁgures soem to indicate fairly clearly that there is a shbrt.aﬂo in the
supply of cocdad'ita and cocoartut products On the other-hand, a number of reports
have reached us to the effect that the pricé of codoanut products in South India is considered
to be unduly low. It is of moment to obtain a correct statement of the position, espe-
cially as the enclosed table (Statement C): showlng the arrears under cocoanuts for the past

yim indicates’ thidt codoshut ~ prédudtion” in South' India is not expanding with any .
' gmampidny '
s suggea wd tfmt a eeiecml enqun'y ‘should be riade’ by a wholé-time | oﬁioer under the .

" Rescarch Conncxl appointed for the purpose Yot a' period of, say, 3 to 6 months in order
that the real facts of the position in South Indxa ‘may be obtamed ‘
' CHARAN DAS,
Secretary.

The 12th January 1933.

M172ICAR x
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(Taken from the ses-Barne Trade Returna, )

. STATEMENT A.
InporTs 0F CoCOAXDT OIL INZ0 IFDIA (IN GALLOXS),
(Yeau-ld April o 31& March.) -
1022.23. 1923.24, 1924-25. 1925.26. 1926-27. 1927-28. 1028-29. 162930, 1030-31. 1931.32. 1932.38.
i,
& months).

7,092 26,632 564,104 1,151,260 69,346 1,449,724 2,303,302 1,563,100 1,201,430 3,831,140 5,286,001

'STATEMENT B.
Expoxrg 4ND Iyports pf Lot 1¥10 yNpyA (1 Foxs).’
. Exng—UnmnuMwed
40 388 36§ 404 " 28 228 M3 228 lse 06 1
Exparts—Manufactured (excluding sope).
33116 3465 30540 2083 27800 /0 T 4T J/EZ /W0 1018

Impoﬂc—Uqunufq«_:ty(gd.
26 L1264 753 967 66 729 939 726 070 488
ImportQ—Manufacﬁurgd (m:ludma fope and Qeltmg). :
300 16 19 83 92 80 % . % n 1
STATEMENT .

(Taken from Agricyltural & Slatwtwa 1 ndm and Season Crop Reports.)
-AREAS UNDER Opcouw'rs 1y SouTy INDIA DUBING THE YEARY
1923-22 vo 1931,:32.

{Yeara.)
Province or State. 102192, 1622-24. 1023.34. 1924.25. 192526, 12497. 1927:2, 192499, 1920-30, 1930-3L ml 32

Madras . ’ 55940* 543,263 546,060 625.445 §55,465 552,815 557,102 570,330, 576,083, 665 971 539,031
Mys 124,346 122 ﬂ'lq 122 414 127.170 128,305 138, 183 132 070 139,959 142, 273 ~ Not knowns

Mysore » .

Travancore . 454,811 @65 594 500,685 495,594 @0;,933 611, 612 611,726 533,05! 531,411 -

Cochin . . 17 ‘00 17,650 28, 423 28, 627 29,750 65,762 47,986 _58,[13 49,015 ”»
. at #

.

L
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APPENDIX XIL

SUBJECT No: 1%
APPLICATION FROM THE GOVERNMENT OF THE PUNJAB FOR. A GRAXT

OF Rs. 22,300 IN CONNECTION WITH A SCHEME FOR THE INSTALLA-
TION OF WHEAT MILLING AND BAKING LABORATORY AT LYALLPUR

Attention is invited to the attached ltter (a.nd enc¢losures) from the Government of
the Punjab, No. 138-D., dated the 16th January 1933 (Annexure) forwarding a scheme®
for the installation of wheae milling and baking laboratory at Lyallpar.

The scheme which involves to the Imperial Council of Agricultural Research an expen-
diture of Rs. 22,300 is now for the consideration of the Advisory Board.

- CHARAN DAS,
: ' Béerétary:
The 19th January 1933.. _
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ANNEXURE -

CoPY OF LETTER FROM THE DEPUTY SECRETARY T0 THN GOVRRNMENT OF THE PURJAB
DEVELOPMENT DEPARTMENT, LAHORE, TO THE SECRETARY, IMpERIAL COUNCIL OF
AGRICULTURAL REskarch, No. 138-D., DATED THE 16T JANvARY 1933,

Susdsor,—Sukeme for fhe insiallation of wheat milling and Baking Labaratr ol Lyallpur’.
1 am directed by the Punja ! vemmént (Mih'is of. AE‘PW\“&;)K‘} . lorwnd for

consideriitioh by' the Council at itg rg(;t ‘mooting & ’sc'ho':'g fot the rnmumo’fi"o: s’ Whoat

Milling und Baking Laboratory at’ Lyallpus whivli Has obtained the approval of the Punjab

Coundil- of Research.* ‘Deufilavof the dcheme ate contained in’ the etlaclied hote (Ea-

closure). e

. ENCLOSURE.
SCHEME FOB ;mn INSTALLATION OF A WHEAT MILLING AND BAKING LABOBATORY AT
* o LyaLLPUR.

Although yield carries the greatest weight with the farmer in his choice of & wheat
variety, yet quality of the grain is of no less imiportance. On this account spring wheats
of Canada commands in the English market a premium on other wheats. In prosperous
days this premium amounted to several shillings per quarter. In the Punjab marketa
Bombay merchants buy the choice vitreous lots of wheat at a premium, because hard
grain is associated with several good qualities. The aim of present day wheat-breoders
is, therefore, to combine the two desiderata, viz., yield and quality.

Quality, particularly from the baking point of view, is & complex of many things.
Many correlations have been worked out and several appliances and physical and chemical
methods have come into use for judging it by a single criterion. The grinding of wheat
into flour and baking it into bread remains as yet the only sure method for this purpose.

‘Large commercial modern mills exist in many places and milling tests can be arranged
for, but for the carrying out ofsuch large scale tests, the required amount of grain
cannot be produced where numerous varieties have to be tested at a prelimianry stage
prior to final selection. To meet this need, small laboratory milling plants have been
devised. It is the well-considered opinion of authorities who have had experience with
such plants that experimental milling, although not entirely comparable with commercial
milling, gives results which indicate as truly the relative milling value of different wheats,
as tests made on a commercial mill. Tests made on an experimental (latoratory) mill
show eveti less variation in milling yields and in the baking quality of flour than those
observed in commercial milling. -

The testing of the milling and baking qualities of new wheats at an early stage is an
important step in their evolution. This ia recognised in all the major wheat producing
countries of the world, and the necessary machinery is provided in many places in Canada,
in all the important wheat growing States in the United States of Amencg. whilst they aro
also coming into general use in Europe and Australia. India is the third largest wheat
growing country in the world. The Punjab is the predominating contributor to this posi-
tion but Sind is likely also to be a large grower of wheat in the future. Lyallgm: is favour.
ably situated in the centre of the wheat growing tract in Northern India and it is proposed
that the experimental plant for milling and baking tests should be locate.d there. Lyn_llpnr
also has advantages in that the Iaboratories and staff of the Research Institute there will be
available to carry out all the work required in the conduct of the tests. Tl!e proposed
equipment would be available for testing wheat for other provinces also. It will be neces-

_sary, however, to provide an additional Chemical Assistant to deal with the large number
of determinations of moisture, protein, ash, fat, etc., as well as a miller a_nd s baker. 8it-
uated in Lyallpur also is a large modern flour mill with the owners of which arrangements
can be made for the services of an expert miller to supervise and advise occasionally ca
the operations. The necessary training in milling operations for an employee of tha
Agricultutal Department can be arranged with this mill also, whilst training in baking
will be obtained by another employes at one of the military or other bakerica.
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An estimite of the cosb of the equipment, #o far as it haa been possible fo ascertain
it, is given bolow, and it is requested that the Imperial Couneit of Agricultural Research’
may give.a grant to finance ife purchase. The buildings necessary to- acvommodate it,
ag well ag the sfad to operate it, wilk ba provided. by tha: Puanjab Government.

ESTIMATE OF- 0082 OF BQUIFMEN'T FOR A MILLING AND BAEING LABORATORY' AT LyAtrrus:.
‘ Millihg equipment.

. (l)W;olf Expenmenta.l Mil} with four single stands of rolls, three machiines corrugated,
one smooth, and’ one five-sieve Rotary Sifter, all'sot-up on suitabls framework, includin, Pﬁ
& 2 H. P, motor with.driving connections for driving the roller macHines and a 1/10 H.
motor with driving connections to drive the Sifter; with stop:clock,; self:contained; boxed’
and delivered F. A, 8. New York— . .

Pricq .. ve e 1,960-00

(2) Four Cahbra.tor ad]uotmﬁnts for adjustmg at. minute fixed’distanees: the rolls
of the four machmes. i.¢., the four pairs of rolls at’ $150-00 per ‘machine, F. A, 8. ‘New
York—

.

Pnc\e ’ .. .. . .o ee i 600-00
(3) One separator with dust oollector . worl i war 17500,
(4):Onegcouger . dittoi. - O e e 17800
{5) One Diso Aspirator- ditto - - g 175Y00% S

Iteny 1-—5- are ‘manifactured 'by-and 'obt:unable from thé “Wolf Company. (lmm-'
bersburg, Pa., U. 8. A.

(6) A Bahonson Humidifier for the milling plant, for maintaining.the rela.twe humi.
dity of the atmosphere within the mill room at a uniform figure, obtainable from the
Bahonson Company, 93, Worth Street, New York City, price ¥."O:'B. Factory Winston-
Se.lem, North C&rolma., U s;.Aa—-r

$ 175-00
N .Estmtqd imxght.yeto.. on items 1+—8; from:U.'S. A.td Karaohi .§ 150-00:*

\ . st

Total estimated cost of the mxllmg equlpment .. .. $ 3,410-00 (A)

Baking equipment.

(8) Proofing and fermentation cabinet, electrically heated and equipped with an
automatio thermo-regulator for controlling the temperature of the air within, and also
equipped with & humidifier capable of creating sufficient humidity to counteract any
drying that takes place during the fermentation of the dough. This heed would be met
by No. 520 Despatch cabinet of dimensions 46* (wide), 13" (deep), and 20” (high)—

Price with shelving .. ve .e . .. $128-00
Freight, eto., to Karachi . . e . $ 22-00
t13(9) Test andExpenmenta.lBa.kmg Oven, No 101 Despatch, with Bristol control
system—
Price

. . - e we .o $394-00
Freight, eto., to Karachi . ‘e - - § 51-00
(10) Pekar Silck Oven, dimensions 12+5” X 13" X 6+5.°
Price . . . - - .. § 37-00
Freight, eto., to Karachi

ae (] -l [ 3] s 14'00
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Ttems 8—10 are manufactured by snd obtainable from the Despatch Oven Co
of Minneapolis, Minneosota, U. 8. A. . P ven Sompany
(1) Doughi mixing machines Hobarb mixer (0-10 siiodal); three-speed with two'
beater arms, electrically drivery oite bow! for handling tem of twelve one-pound loaves
of bread, obtainable from the Hobart Manufacturing Company, Troy, Ohjo, U, 8. A.—
Price, F. 0. B. Trpy, Ohio, U. 8. A. . .. .e .. $145-00
Freight, etc., to Karachi e . . .» $ 20.00
(12) Volume of loaf measuring apparatus (designed and perfected by the Research.
Department of the American Institute of Baking), manufactured by E. H. Sargent and -
Gompany, 156—16& East Superior Street, Chicago, Ilinois— .

Price ve e . .e . e § 88-00
Freight, etc., to Karachi . . . . § 14:00
Total estimated cost of (foreign) baking equipment, .. $910-00 (B),

(13) Sotné tin flote paris, size 8}"X 8" X 25" With covers:

(14} Sorii¢ éarthenware fermentafion crocks, size § galloni, with earhfenware or tia
lids for sponging and doughing. N

(15) Somé iron baking pans 3°x5}” at bottomy 3-7/8°x 6} at top and 53" deep.

_ (16) Five hundréd (500 air-tighf tincans, each with s cdpacity of 6—8 Ibs., for
storing wheat and flour samples.

Ttems 13 £6 16 can either be made or obtained locally iR India. They sre asbittarily

esfimated to cost not more than .. . . s Ra 500 (C)
The total estimated Cost.of the milling and baking equipment comes to :—
A+B+C.
i § 3,410 § 9104 Ra. 500;
=§4,3204Ra, 500,
=Ras. 18,2754-500 at the present exchange rate,
1

%Ra. 18,775.

Addidg #0 this another Rs.. 3,523 to' mivetr erection: expsnss; failwiy freigh€, wiring
connections, etc., etc., the total estimated cost comoas to Rs. 22,39).
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APPENDIX XIIL
——————),

JUBJECT NO. 13.

APPLICATION FROM THE GOVERNMENT OF BOMBAY FOR A GRANT SO
FAR AS THE COUNCIL IS CONCERNED OF Rs. 84,580, SPREAD OVER A
PERIOD OF 10 YEARS FOR RESEARCH IN SHEEP BREEDING.

Attention is invited to a latter from the Government of Bombay, No. 9150-A./28,
dated the 22nd December 1932 (Annexure) forwarding the above mentioned scheme. The
scheme hag been drawn up by the Live Stock Expert to the Government of Bombay under
whose supervision the proposed research if sanctioned will be carried out. The estimated
oost of the soheme is Ra. 83,350 of which Ras. 1,170 representing the vent of the land, will
be borne by the Bombay Government.

2, The schems is naw fqr the eonsideration of the Advisory Board,
v CHARAN DAS,
The 13th February 1933. Secretary.
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. -"ANYEXURE. "
Cory 0¥ A LETTER NO, 9150-A./28, parED THE 22¥0 DECEMBER 1932, ruom rar Secre.

TARY TO THE GOVERNMENT OF BoMmbay, REVEXUE DxpaRTMEXT, T0 YHE SECRETARY,
IMPERIAL COURCIL OF AGRICULTURAL RESEARCH,

Sheep breeding scheme.
.Grant-in-aid for -,
"I am directed by the Government of Bombay (Transferred Depsrtaents) to forward

- 100 copies of the Sheep-breeding scheme (Enclosure) prepared by the Live Stook Expert

to Government, The objoct of the scheme is to breed on & central farm, 8 type of sheop
which would eventually improve the wool earrying capacity of the Indian sheep. The
sitq has bean selpoted in the Bhamburda forest area and eomprises of 379 acres, of whioh
an area measuring about 240 acres is in charge of the Forest Department. That Depart-
meat, by erecting a fonce, planting trees and encouraging natural tree regencration has
converted an area of negligible valie into one yielding a rental of Re, 777 per dnnum.
The land is considered to be an asset to the Forest Department, which in these times of
lf‘iyaancial stringency, cannot afford lightly to forego annually recurring, revenue of this
ind, bt prene el

2. The schemse involves a cost of Ra. 92,350 spread over & period of ten years. Of
this, an amount of Rs. 28,450 will be required for capital exponditure on the construe-
tion of buildings and purchase of equipment and live stock and provision of equipment
for & wool spinning and weaving experiment. An amount of Rs. 63,000 spread over the
same period will be necessary for the pay of the staff to be entertainod, charges for the
upkeep and maintenance of the stock and rent of land roferred to in paragraph 1 above.
Against the proposed expenditure, an income of Rs. 20,000 is anticipated from tho
receipts of the scheme.

3. The scheme was laid before the Provincial Agricultural Research Committee at
its moeting held on 15th June 1932, when the Committeo recommeonde i it to Governmont
for submission to the Imporial Council of Agricultural Research for favourable consider-
ation. The Committee suggestod that the Local Government should agree to provide the
land required for the schemo free of cost. The Government of Bombay accept the
Committee’s recommendations and strongly support the scheme for the favourable
consideration of the Imperial Council of Agricultural Research. Their contribution
towards the cost of the scheme will be limited tg the supervision to be exercised by tho
Live Stock Expert to Government and the provision of the suitable land mentioned in
paragraph 1 above, free of rent. Beyond this it is not possible for the Governmsnt of
Bombay to undortake any additionsl liability in the present state of their finances.
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SHEEP BREEDING SCHEME.

INTRODUCTION.

) As far a5 one ia able to gather, sheep are indigenovs to Indis and that thevpmsenf;
sheep in Europe especially the Merino had its origin in the fat tail sheep of Northern-
India the “Dumba”. From the Indian Munitions Board’s Bulletin * Notes on Wool
in India " by A. H. Silver, C.LE., and J. K. Mehta, M.A., it appears that the foundation:
stock of the sheep industry of Australia which now yields several millions of £ sterling.
ariginally came from India.

The plaing and hilly ecuntry of Central India and the Deccan of which there must
be millions of acres, consists to a large extent of grass lands, which are not fit for the larger
domestio animals, but which with the aid of the number of shrubs and trecs, such aa
Babul (Acacia arabica), Khair (Acacia catechu), Hewar (Acacia lelmophlqea), Dev-
babul (Acacia latronum), Arkar (Mimoss hamata), Pandhur phali (Fluggea microcarpa),
Bor (Zizyphus jujuba), etc., which are good sheep food would carry sheep very profit-
shly. The mere fact that sheep have been maintained for these hundreds of years is in
itaelf evidence that the lands known in the Bombay Presidency as Mal lands are fit
for little elso. That there are possibilities in the sheep industry in India was realized
Many years ago. In the year 1787 one Dr. Hone described the type of sheep in the Bom-
bay Presidency as being the finest that he saw in India, with long wool which was as‘wlute\
8a the finest cotton. This description evidently applies to what is known as the Bikaner
sheep. Dr. Hone was an authority, as he was especially brought out for this purpose,
If this statement be correct, a very rapid deterioration has since set in.

Colonel Davies in the year 1835 represented to the Court of Directors of the Honour-
able the East India- Company that the Deccan and Gujarat were well adapted to sheep
‘growing. Being convinced of the possibilities he started a farm on his own account. The
Bombay Government started two sheep farms, one at Ahmednagar and the other at
Junnar about the same year (ie., 1835). The work was put under the charge of one
Mr. Webb. The types of sheep imported were the South-Down, Leicester; Cotswold and
Merino. 1In 1843, Sir George Arthur of considerable colonial experience in-sheep reported
in most favourable terms on the poesibilities.

It is due to this work that one to-day comes across oecasionally long tailed shesp
among the Indian short-tailed sheep.

Spasmodio attempts have been made with sheep improvement for the past 100 years
in India, but unfortunately, no records are now available stating why these were stopped.
It is more than possible that it was dus to want of funds and experience in this business.
B:a:h“ the cause may for these failures, sheep still exist even though they be of poor
quality,

It will not be out of place here to mention the great success achieved by Colonel
Stordy, G, B E., D. 8. 0., Director in eharge of Live Stock to the Government of Peru.
The indigenous sheep of Peru were if anything poorer in every way to Indian sheep. The
method of utilizing the wool produced was similar to our village methods of to—day.
Colonel Stordy estimates that 2 acres of Peru pasture lands are required per sheep, thiz
18 approximately the carrying capacity of sheep for the grass lands of this Presidency.

The rainfall of Peru is on an average about 31 inches per annum. Prior to Colon-el
Stordy taking up the improvement of the sheep of Peru the Peruvian export trade in
sheep consisted of a dry meat known as “ Chalona”. The Peruvian sheep yielded from
1} to 1} Ibe. of wool per annum. Ina period of 6 years this has gradually increased to
from 3 to51bs. Colonel Stordy started his work of improvement in 1921. In 1926,
Alfrod F. Baker, M.Sc., Professor of Textile Industries, Leeds (England) visited Peru
and reporta as follows :—

“ The quality of wool already produced suggests that the improved Peruvian wool
whea stabilised and produced in 8 sufficient quantity may well challenge
comparison with the wools from Australia and the Cape as sold at the
London Wool Sales.”

MI72ICAR . o
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In the foregoing we see that Australia has built up & wool trade
country from a nucleus flocks of Indian sheep. Peruplmving ummm: io?l?h:f:::
a3 India is now a wool ‘ exporting country : therefore, there seems no reason why Indis
. cannot do the same. That there is an urgent necessity of improving the sheep and wool
. of India was very clearly brought out by Mr. A. H. Silver, C.LE., in his written evidence
" before the Royal Commission. on Agriculture. Mr. Silver is possibly the best authority
" on the wool requirements and possibilities in India. His considered opinion ia that the
demand far exceeds the supply, so much so that he fears that world renowned Indian
- woollen carpet trade known as the cheapest woollen carpet in the world is likely to be
eclipsed by Greece and Turkey. He states that to-day the only army clothing on which
India is dependent on outside supply of raw material is the Army Woollen Shirt. If a
" good Merino wool could be grown in India, this difficulty would be solved. The Wool
Tariff in America, a rebate of 12} per cent. is given on carpet wools, The best wools
of India come under the category of carpet wools, although @ great deal of it compares
favourably with Australia cross-bred wool, which is not considered a carpet wool, Conse-
quently Indian wool is exported for carpet making, and Indian mills cannot compete with
the prices offered, although they could utilize the best of Indian wools to & better purpose.

The Indian mills are compelled to import wool.

From the figures received from Dr. D. B. Meek, O.B.E., M.A., D.Sc., Director
General of Commercial Intelligence and Statistics, it appears that Indis during the year

" 1928-29 and 1930-31 imported on an average about 20,00,000 1bs. of wool and exported
about 52,00,000 lbs. of wool. The import prices realized 13 annas 4 pies per lb. The
Present average price of wool in the Indian village in the Deccan is 4 to § lbs. of wool

per rupee.

It will be seen, therefore, how essential it is that some methodical manner of improv-
ing and marketing Indian wool should be undertaken. In recent years, the improvement
of sheep has been taken up by the Governments of the Punjab,.United Provinces and
Mysore. Many types of Merino, Dorset Horn, South-Down Rame and Ewes have been
imported, the indigenous Indian sheep being crossed with the above breed Rams. Those
in charge of these experiments all report that there are great possibilities and yields have
been increased from 1} to 3 to 71bs. of wool. There geems to have been a tendency
in all cases for the cross bred of the 2nd, 3rd and 4th generation to lose size, but the wool
has increased in quality and quantity. Now the point is :—Is this lack in size due to
breeding or to methods of feeding, seasonally mating or some other cause not yet ascer-
tained ¥ :

From the foregoing, it will be seen that other countries similarly situated as ourselves
have made sheep breeding a success ; that in India experiments have proved that there -
are possibilities. I feel sure, that if systematic breeding experiments were conducted
in a suitable climate that there is a big future for this industry. B

In India to-day the only classification or wool classing is on colour,—for export, white

wool being valued at twice the price of black or brown wool, yellow wool fetching an anna
.or two less than white wool. In Indian villages, black wool is more expensive being utilis.
ed in the country blanket trade. )

In India —sheép are shorn twice a year (i.e.) the Chaitri (March-April) season and
Shravni (August-September). Exporters find that in the Shravni clip there is more white
than coloured wool. '

In the Bombay Presidency proper we have about 20,00,000 sheep, of this ‘number
14,00,000 are located in the Deccan proper. If by intreducing eystcmatic breeding we

could increase the yields of wcol only one pound fer sheep, it would mean an incressed
income of 5 lakhs of rupees per annum. By better methods of shearing and marketing

a further increase of a couple of lakhs a year is easily possible.

The Bombay Preéideney and especially Poona offers in my opinion, the most suit-
able place to conduct such experiments. The temperature never excecds 110 F. and this

only for a couple of months of the ycar.
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= i OBJECT OF THE FARM. v
The object of the Farm would be :— ;

(s) To produce & shesp that would yield more and bett.er wool and a better ca.mas!.
and which would transmit such qualities.

(s6) To ascertain the best time of mating (i.c.) seasonal versus all the year round
o mating a8 at present practised.

(iss) 'l’he best time of the year to shear (oe ) once 8 year or twice a year as at
present practised

(iv) The husbanding of grazing resources, (i.c.), block system of grazing, making of-
silage and hay.

. {v) Best time for castration, docking, etc., ete.

(vi) The teaching of better methods of shearing and wool classing.

(vié) The packing and marketing of wool.

(viss) It will take time to produce sufficient of the improved wool to command a
market, which would pay full value. It seems, therefore, necessary that a
small Wool Utilization Section be added to the objects of the Farm, such
as improved methods of combing, carding and weaving to teach the sheep
breeder to make better use of his wool. Attached is & small estimate put
up by the Director of Industries to meet this need. His report on a sample
of wool grown at (I) Tegur Government Farm, and (i) on a private breed-
er’s farm is also attached. This wool can hardly be called improved, as at
first only grade Merino rams were used and for the past 3 years progeny.
of these rams have been -brought into use.

(oz) To investigate diseases of sheep in collaboratxon with the Superintendent, Civil
eterma.ry Depa.rtment .

¢ SITE

The site selected is lmown a8 the Bhamburda. Forest area, a low hill having an altitude
of 2,000 feet above sea level. The hill runs from north-west to south-east. This situation
offers proteotxon agams‘b‘ the south-west monsoon and the cold north winds during the
winter.

The Agrioultural Department have at present a small block of about 40 acres on this
nite, which is fenced in, the remainder of the area measurmg 239 acres and 13} gunthas
must be obtained from the Forest Department. All we require is the grazing rights, - That
tree growth weuld be protected.. . The sheep by manuring the land would do more good
than :harm.

s

STOCKING THE FARM.
T would suggest the keeping of three flocks :—

(s) Pure bred South African Wangenella Merino (Peppin blood) from South
Africa to be bred pure. This is-one of the best strains of Merino ifi the world
to:day. The export from Australia of this strain is prohibited.

" (3iy A flock of Bikaner sheep to be bred pure.

(m) A flock of Bikaner sheep for crossing with the abovementioned Merinos §

both crosses Indiag male and Merino female, and Merino male and Ind.la.n
female to be carried out.

The future programme of breeding depends entirely on results obtained:

It will be necessary in the mterest of this work that an assured regular budget be
provxded for at least 10 years.

Before pmoeedmg with the estxma.tes of such a scheme, T would here like to make it
very clear that this is an experiment and that at no time must it be considered as a com«
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mercial self-supporting proposition. If the element of comm
‘the results we have get out to gain will be lost. eme enters the schemo

No live-stock experiment work at any time in any place can be made a commercial
“Success.

I have had personal experience with sheep farming, sheering and wool classing, having
‘spent considerable time on one of the largest Australian Sheep stations. Sir Richard
Cooper was pleased to remark as follows on a report submitted by me to the then Gover-
nor, Sir Leslie Wilson, at the request of Lord Birkenhead, on the sheep problem of this
Presidency s—

“ Mr. Bruen has had extensive practical experience in Australia and fully realises
the difficulties which have to be faced, but given adequate support and with
the necessary funds, which should not be very onerous, there seems to be every
prospect of success being achieved in & reasonable time.”

ESTIMATES FOR THE PROPOSED SCHEME,
CarrraL. EXPENDITUBE.

Firet Year.

Buildings and Equipment—:
One row of 8 corrugated huts, 14" X 112, at Rs. 3 per square foot .. 4,704

One shearing shed, 32°x20’, at Rs. 3-8-0 per square foot ., e 2,240
Lime concrete floor forabove .. e oo e e 600
One well . .e - .. - . .. . 1,000
Miscellaneous fittings .. e . .. . .. 300
Four shearing machines or stands at Rs. 160 each .. ~ .o 600
One Crnde Oil Engine .. . .. v .. .o 900
Troughs . o .. .o . . .. 600
One Sheep Dip o . e . . . 200
Fencing .. .e .. .. . e .. 1,200
Miscellaneous, erection, oil, spares, combs, grinding stone, etc., etc. .. 1,600

Total .o 13,844

Live-stock— ' ,
5 Wanganella flocks, Rams landed in Bombay at Re. 250 esch .. 1,250

15 Wanganella Ewes at Rs. 180 each ... .. .. .. 2,700

& Bikaner Rams at Rs. 30 each - - es . 150

150 Bikaner Ewes at Rs. 20 each - - - - 3,000
Total - 1,100

Grand Total- Expenditure for the 1st year (Rs. 13,8444-7,100) .. 20,944
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Second Year,
Live-slock—
5 Wanganella Rams at Rs. 250 each .. . .
5 Bikaner Rams at Rs.30each .. . .
Total -
RecurrING EXPENDITURE.
First Year.
Upkeep duzrgw—
Feedmgchargesforthewholeyenr e T .
Stgff—
One Graduate Assistant in the grade of Ra. 105—5—140, Pro-
bationary period for one year on Rs. 100 (100 x 12) .
One Kamgar in the grade of Rs. 30—1—45 (30 x 12) .
5 Shepherds at Rs. 20 per mensem each (5 x 20 x 12) .
I Night watchman at Rs. 18 per mensem (18x12) .. e
1 Peon at Rs. 16 per mensem (16x12) .. . .
Bent of land—
Annual rent for the Forestarea .. . . .. .. .
B Total
Second Year.
Upkeep charger—
Feeding charges for the whole year . .- -
Staff— .
One Graduate Assistant in the grade of Rs. 105--5—140
(105x12) .. .. . -
One Kamgar in the grade of Rs. 30—1—45 (31 x12) .
€ Shepherds at Ra. 20 per mensem each (6 x 20 12) .

Carried over '

. Ra.

e 1,250

‘e 150:

.. 1,400

Ra.

.. 1,000
Rs.
1,200
360
1,200
216
192

3,169
3,168

. m,

. 4945

1,200
Ra.
1,260
3712
1,140

3,072 1,200
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Second Year—contd:

| Re. Fa
Brought forward .~ 3,072 1,200
1 Night watchman at Rs. 18 per mensem (18x12) .. . 208 '
1 Peon at Rs. 16 per mensem (16x12) .. - .. e 102
' ‘ — 3480
o .~ S 3,480
Miscellaneous—

. _ _ Ra.
Miscellancous, ofl, medicinics, eto., ete. .. s .. 300 300
Travelling Allowance provision .. .. .. . .. .. 260

Rent of land— '
Annual ren_t-'..for the Forest year .. . e as JORE bk §
Total « 6,007
Income. ’
First Year.
Rs.
200 Ibs. country wool at Re. 0-4-O'perlb. .. e . . 60
60 Ibs. Merino wool at Re. -0-12-0 per Ib. . . . '
Total .. 95
Second Year.

300 Ibs. country wool at Re. 0-4-0 per Ib, .. e e 78
200 1be. X+bred wool at Re. 0-8-0perlb. .. . .. . . 100
%0 Ibs. Merino wool at Re. 0-12-0 per Ib. . e e 60
20 X-bred Rams at Rs. 20-0-0each ., . . . 400
Total . 635

.. Third Year. ]

500 Ibs. country wool at Re. 0-4-0 perlb. .. v e 125
400 Ibs, X-bred wool at Re. 0-8-O perlb. .. . . - 200
100 Ibs. Merino wool st Re. 0-12-0 pet Ib. .. . - 5
40 X-bred Merino Rams atRs.20each .. =~ w =~ = ' .. 800

Total . -1,200

Tt will be possible from the 3rd year to stock other farms in the different Provinces
or for private individuals. o



98

SUMMARY OF COST AND- INCOME-FOR 10. YEARS. IN. ROUND
FIGURES.
‘(Rough Estimates).
Esfmus oF Exrnnnr’rm_u.
Capiﬁl Ezpenditure. '
Rs.

, (3) _Buii&ing and eq‘uipment e . e . .. 15,000
. (#%) Purchase of Live-stock . . . . .. 13,000
(4ii) Equipment for a Wool spinning and weaving experiment (details "
attached). This experiment will be conducted for the first three - 3
years .- . T o e ;150
—_—

~Total . 28,450

i

Rccumng Expeml:mre. ‘ ,
'(¢) Expenditure for 10 years at an average of Rs. 5,600 per year .. 55,000
{#§) Upkeep and repairs to bulld.mgs, fenomg. ete., eto., at en n,vemge of

Ras..500 per year 5,000
(#i¢) Expenditure for steff, eto., for wool spmmng and weaying experi-

ment (details attached), to be conducbed for3 yea,rs at'Rs. 1,300 per

year “e v e e - 3,900

Total .. 63,900

Est;'r;natea for Income.

Income for 10 years at an average of Rs. 2,000 per year (2,000x10} .. 20,000
Grand Total Expenditure for 10 yesrs .. 92,350
Total Receipts for 10 years _ .. .. 20,000
E. J. BRUEN,

Livestock Ezxpert to Governmen,
' Bombay Presidency, Poonas
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A rough estimate for carrying on wool spinning and weaving experiments af Poona (prepared
by the Director of Industries, Bombay). A

Rs.
Expenditure—
Non-recurring, approximabe .. e . .. . 450
Recurring . .o . e ae .e e 1,300

Total o L750

Non-recurring—
1 Spinning wheel from Caleutta .. . e . . 15
1 Single box pit fly shuttle loom of 52” reed space . = ... P 75
" 1 Double box fly shuttle slay of 60" reed space . . . 35
"Extra reeds, healds, shuttles, pirus, ete. .. . .e .e 30
Sizing brush and materials, etc. .. . .e .e .o 20
~ Wood and Bamboo pieces o . e . . 5
Warping frame . . . . . . 15
Woollen yarn for weaving ve . . .o . 100
Onebditokeepj'_a.rn . . . . 15
One box to keep cloth .. .o os . .o 20
Railway freight and cart hire .. .. .. . .. 25

Miscellaneous .. . o o ae e . 96

Total .e 450
Recurring— Rs.
One Demonstrator on Rs. 60X 12 months .. . .o . . 720
One Spinner and winder, 40X 12 months .. .. .e .. 480
t  Petty qupplies, such as oil, cord, nails and sizing accessories .. e 100
Total . 1,300

E. J. BRUEN,

Livestock Ezpert to Government,
Bombay Presidency, Poona,
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No. LA. 40/5049.
Orrvics ovr THR DieEoroR or INDUSTRIES,
OLp CusroM Hovuss,
Bombay, 12th August 1931.

From

P. B. ADVANI, Esq., MSc., MLE, J.P,,

DIRECTOR, INDUSTRIES, BOMBAY,

To

Tas LIVESTOCK EXPERT ro GOVERNMENT.

BOMBAY PRESIDENCY, POONA.
Subject.—Utilisation of improved wool.
Reference.~Your letter No. 331 of 19th February 1931.

SIR,

In eonnection with the above I have the honour to inform you that a test of the
improved woal received from you and the Deputy Director of Agriculture, S. D., Dharwar,
was taken by the Wool Weaving Staff of this Department at its Wool Weaving Demons-
tration, Benchimardi, district Belgaum, under my Weaving Assistant Mr. S. V. Wagh.

2. A oopy of Mr. Wagh’s report on the test taken is forwarded to you for your infor-
mation. The samples of Dhablis woven from the three kinds of wool are also being
sent to you per railway parcel, recoipt of which may please be acknowledged.

8. I agree with the remarks of Mr. Wagh after examining the report of the test and
the samples.

4. I shall feel obliged if yon will kindly favour me with the information required by
Mr. Wagh in the last paragraph of his report.

5. The samples of Dhablis and wool, etc., may please be returned to Mr. S. V. Wag,
Government Weaving Assistant, Gadag, when no longer required by you.

I have the honour to be,
Sts,
Your most obedient servant,
(Sd.) P. B. ADVANI,
Direcior of Industry.
(True copy.) '
E. J. BRUEN,
Livestock Ezpert to Government,
Bombay Presidency, Poona.

MI172ICAR : P
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No. 420 or 1931
Benchmards, 29th July 1931,
To . . .
Tae DIRECTOR or INDUSTRIES,
BOMBAY."
Srs,

With reference to your No. LA. 40/1434, dated 8th March 1931, I beg to state that
the samples of wool Dhablis wool thread and wool silvers have been despatched by rail
way parcel which is not paid. The receipt and the statement containing the infor.
mation called for is attached herewith. Please acknowledge receipt.

The wool slivers will show that the local wool No. 8 has less waste and free from dirt.
Nos. 1 and 2 has more waste and therefore requires more labour while carding. The
percentage of waste for each quality is as shown below :—

No. 1—Waste at 20 per cent. to 25 per cent.
No. 2—Waste at 28 per cent. to 40 per cent.
No. 3—Waste at 16 per cent. to 20 per cent.

No. 3 local wool can be had at 4 to b Ibs. per rupee. No. 1 will be purchased at 8 to
71bs. per rupee. No. 2 at 10 lba. per rupee because the latter two give more waste and
one has to pay more for carding. Only that No. 3 white wool cannot be had in large

quantities.

I think at both the places these samples are not well washed before sheering. The
local sheep here are washed before sheering. Nos. 1 and 2 will require brush while wash-
ing.

The Live stock Expert may be requested to inform how much quantity of white wool
is available through him, in what month and at what rate. I may have to order some

quantity when required.
I beg to remain,
Sis,
Your most obedient servant,
(Sd.) 8. V. WAGH,
Weaving Assistant.
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Resull of lest taken.

Net Time Time Time

Wool = Wi quan.  required inhours  to warp,
Quality of Wool. quantity  f tity got for for size, .
used, . when carding wspinning. weave, Prioe,
spun.  in hours. eto.
o1 Lbs. tolas. Lba, tolas. Lbe. tolss, Hours, Houws.  Houra, Ra. 4. P
0. 1—
Supplied by Live.
stock Expert, . :
B.P. .. . & 21 04 2 32 16 12 312 0
No. 2—
bt o Doy
tare, 8. D..
IA)mlu- Y ] % 1 16 3 20 2 16 16 340
No. 38— ‘
Purchased locally by
Department: of - .
Industries, Bome
bay .. . & 310 32 4 6 24 - 18: 12 312 0
Remarks.

Sample No. 1.—-’.l‘hpmbleuonlywbxlemrdmgmdthe wrlmof cloth will eshow some diet of
grees pieces bat good to weave.

Sample No, 2.—This is very rough and gives trouble while weaving also.
Sample No. 3.~This ia quite akright.
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Vazos,

Graary-Rnry,
Boyta Arnica,
2nd June 1931.
To i .
Tre LIVESTOCK EXPERT 10 THR GOVERNMENT oy BOMBAY,
POONA, INDIA,
Sir,

I am indebted to the Honourable Member for Agriculture for your name. I wrote
to him a short time ago to enquire the name of the Government Department in Indis,
which may be interested in the importation of Wanganella Sheep for the purpose of
improving the quality of the local sheep. ;

You are no doubt aware that Australia has placed an embargo on the export of
Wanganella Rams. In South Africa prior to the embargo very extensive importations
were made from Australia, and we are now in & position to supply Wanganella Stud Rams
of the very best quality. «

The Wanganella has for many years been considered one of the best breeds of fine
wool sheep, combining strong constitution, quantity and quality of wool. The breed is
very hardy.

Large sums of money were spent in Australia by South African farmem to soquire
the best. For justance a friend of mine Senator Andrew Conroy purchased one ram and
twenty ewes in Australia for £6,300. This man has since bought stud ewes from mp for
£3,400. ' ’

In South Africa the ideal country for the Wanganella consists of grass and short
bushes known as the Karroo with a rainfall of from 20 to 30 inches, and an altitude of
from 4,000 to 5,000 feet. At the same the breed is so hardy that I have been supplying
rams to the semi-tropical country in the Northern Transvaal, to the desert lands of South
Waest Africa, to the Native Territories in the Cape Province, to Natal, the Orange Free
State, Griqualand and Namaqualand, and many parts of the Cape Province. So far as
1 have heard these rams are all doing well.

About three months ago I had an enquiry from India with a view to supplying 300
to 500 Wanganella Flock Rams to improve the quality of the sheep grown there. Ex-
periments already made in some parts of India prove that by the introduction of good
Wanganella Rams, the progeny of the first cross produced double the quantity of wool
and of a far better quality. It has ocourred to me that you may possibly be prepared to
" import & few Wanganella Rams and Ewes with a view to forming a small stud from which
you can supply your farmers with rams, thus improving the quality of the sheep, and
accordingly increasing the weight of wool produced, and consequently improving the
monetary return per sheep.

1 am taking the liberty of enclosing some literature regarding my stud, also & fow
photographs of my stud rams and ewes.

In August of this year Mr. Noel Roberts, H. D. A., Sheep Expert, will be olassing
about 800 young rams. These rams will be valued by him at £3 ; £5; £7-10-0; £10; £15;
£20 ; £25 and £35. Stud Rams at from £50; £75; £100; upwards. He will value my
stud ewes at £3; £5; £7-10-0; £10; £15; and £20 upwards.

With reference to Mr. Roberts, I should like to say that we consider him the premier
sheep expert in the Union of South Africa. He first studied in Australia, and then took
up Government work in South Africa for & considerable period, which he eventually left
of his own accord to take up more lucrative private practice. I am telling you all this
because should you care to place a trial order, you will know that you will receive very



104

good valus. Tshould imagine that you would prefer to import a small stud and produce
flock rams in your own country as the ooet of importing flock rams is likely to be out of
proportion to their original cost.

T append a list of weights of thirty flock rams sold to Mr. Mey of Volks-rust, Trans-
vaal. These were specially selected for weight and will be a little above the average
weight produced by my £3 lina,

Should you consider business, I will be prepared to send you copies of referencee,
which I think would satisfy you regarding my bona fides and desire to build up an export
trade, which would merit repeat orders.

Assuring you of my best services,
I remain,
Yours faithfally,
(Sd.) FRANK BIGGS.
(True oopy.)
E. J. BRUEN,
Livestock Experi io Government,
Bombay Presidency, Poona.
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PURCHASED BY J. C. MEY, VOLKSRUST TRANSVAAL, SHORN.

No. of Ram.

2216
5114
6315
2469
4968
4430
4705 -
2219
4398
2390
2166
7433
4420
7407
3878
4154
2722
2344
2432
2105
2228
3805
2357
21468
41756
4375
4459
3751
4235
- 2519

21st MARCH 1931

Weight of wool at 141 months.

Price £3,

213
20%
19

194

18

23
214
22
16
25}
21
23
23
23}

Ibe. Age ¢ tooth.
"

»

»

»

»

2y .

19}
21}
224
214
21

25}
21}
204

213}
213
19
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APPENDIX XIV.

'SUBJECT NO. 4.
' APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A GRANT OF

Ras. 02,487 SPREAD OVER A PERIOD OF THREE YEARS FOR A SCHEME

OF RESEARCH FOR IMPROVING THE FISHING INDUSTRY AND DEVELOP-

ING 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) regarding & scheme of research for im-
proving the fishing industry and developing the supply of fish manure. The scheme which
is fully explained in Mr. Slater’s letter (Annexure) involves, in go far as the Council is con-
cerned, an expenditure of Rs. 92,487 spread over a period of three years.

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

CHARAN DAS,

The 19th January 1933. Secretary.
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ANNEXURE,

Lerren vroM 8. H. Stater, Esq., CM.G., C.LE, LC.S.,, SECRETARY 10 THE GOVERNMENT
OF MADRAS, DEVELOPMENT DEPARTMENT, TO THE SECRETARY TO TH® IMyERIAL COUN-
CIL OF AGRICULTURAL REsgarcH, NEw Divrmi, No. 3563-11/33-1, parep Fort ST.
GEoRGE, 7HE 11TH JANUARY 1933. .

" Fish manure—Besearch,
I am directed to forward a echeme of research for improving the fishing industry and

developing the supply of fish manure for favourabls eonsideration by the Imperia) Council
of Agricultural Research.

As the Council is aware, the Department of Fisheries it Madraa has heent engaged for
some time in introducing improvements in the manufacture of fish guano, fish meal and
fish manure. Prior to the investigations made by the department, the method of produ-
cing 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 impregna-
ted 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 s simple
and inexpensive plant could be devised to separate the oil and fertilizer effectively and
profitably dand the oil and the fertilizer 8o separated were of such good quality and fetched
such high prices -that numerous private factoriee 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 livestock, cattle pigs, dogs, poultry, etc. 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 oonversion 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 Tanm for separating the oil and the fertilizer are, how-
ever, still empirical and crude. Much remains to be done by technological reserach to
improve the quality of the oil and to develop the manufacture of guano and fish meal on
approved scientific lines. The process of boiling and expressing the oil by hand presses
which is now done at the Reserach 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 manvfacture of these products on a commercial scale have still to be
improved so that production may be cheapened and quality standardized. Every step in
the manvfacture of oil and guano requires careful and detailed investigation and experi-
ment. The degree of freshness of the fish required for high class manure and meal, the
correct temperature for cooking, methods of cooking in closed or open vessels by steam or
open fire, the period for which cooking should be continued, method of separation of oil
without detriment to the quality or manure, the degree of dryage of scrap, eto.—all require
detailed investigation and accurate experiment. Though general methods of manufac-
ture are the same everywhera, details of the prooess differ with each kind of fish. The
proceas suitable for Indian fish have therefore to be specially ascertained before the fish
guano industry can claim to have attained even & reasonable degree of success. The pez-
fection of the methods of manufacture, of fish meal referred to cbovo._ which is s more re-
munerative industry and one of considerable importance w.the agriculturist in feeding
livestock requires also the servicea 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 sbove. The Director of Fisheries proposes, therefore,
that a bio-chemical laboratory should be established at Tanur and the services of & compe-
tent and experienced Bio-Chemist should be engaged for & period of at least three years to
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begin with.: ' As the reeearch is of & 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 lees than Ré. 1,200 per mensem. One of the Assistants of the United
States Bureaw of Fisheries with considerable experience in the manufacture of oil and guano
who bas actually patented improved processes and machinery, was interviewed by the
Director in 1929 when he agreed to come to India for a hort sterm of years but considered
that a salary of Rs. 1,200 per mensem was the minimum which he could accept. It is un-
derstood that this officer, though he haa since 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 his laboratory. It is considered
that if the experiments prove as is expected, a success, 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 Gra-
dusate of an Indian University of approved merit and high academic qualifications should
be recruited at once on an initial salary of Rs. 200 a month. In order to enable him to
acquaint himself with local conditions and specific problems relating to Indian fish oil and
manure industry he will be deputed for a period of one year to visit the private oil and
guano factories on the coast and to work under the immediate control and 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 manufacture for a period of one year. The deputation to America is proposed
a8 it undoubtedly offers the best facility for study and training to Indian students. 'In
America, the student will visit the Atlantio and Pacific coasts, where two different kinds of
fish are used in the industry. On his return at the end of the second year he will resume
his work under the expert, the intention being that he should eventunally succeed the expert.
During the one year when the student will be away on training the expert will need the assis-
tance of a suitable well-trained assistant of the department. An assistant on Rs. 70—250
wli)ilo;l;erefore be attached to the expert during the second year of the recruit’s training
8/ . : .

The total cost of the scheme is as shown below : —

Non-recurring.
Res.
Apparatus, chemicals, etc., for the laboratory .. e .. 10,000
Furniture and fittings . .. . .. .. 1,600
Site, buildings, plants, laboratory and office .. .. .. 39,120
‘Total .. .. 50,620
Recurring.
Res.
Pay of Bio-Chemist at Ra. 1,200 a month e .e .. 43,200
Pay of Research Assistant at Ra. 150 {one year) . .. 1,800
Pay of laboratory assistant on Rs. 65—125 .e .. 2,484
Pay of clerk on Re. 35—60 .. .- . .. .. 1,278
Pay of peon on Re. 12—18 .. .. .. .. .. 432
Contingencies . .. .. .- . .. 3,000
Apparatus and chemicals .. . . .. .- 3,000
Travelling allowance .. .. .. e .. 3,000
Pasaage of the expert .. .. .. .. .. 3,500
Total .. .. 61,694

M172ICAR
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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) . . . .o 2,400
Travelling allowance in India . . . .. 1,000

Charges on account of the candidate going to America for & period
of one year at 2,000 dollars .. .. . <+ 8,500
Pay for the third year on return at Rs. 230 .. . .. 2,760
Passage to and from America (£160) .. . . .. 2133
Travelling allowance in America .. .. ee .. 2,500
Total .. .. 18,203

The scheme as explained above was placed before the Provincial Research Committee
and has been approved by it. The eontribution of Madras Government towards the cost
of the scheme will be the cost of buildings, site, eto., estimated at Rs. 39,120 and included
under non-recurring expenditure shown above. The continuance of the Tanur station has
at present been sanctioned only ap to 31st March 1934, and even if they decide to discon-
tinue 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 is of importance not only to Madrae but to all India. The Government of Madras
attach great importance to the development of fish manure industry and I am to express
the eonfident hope of His Excellency the Governor acting with his Ministers that the
scheme will reccive the sympathetio consideration of the Imperial Council of Agricul-
tural Research. '

138
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APPENDIX XV.

SUBJECT NO. 15.

APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A GRANT OF
Rs. 63,632 SPREAD OVER A PERIOD OF FIVE YEARS FOR A SCHEME
FOR RESEARCH ON RURAL PISCIQULTURE.

Attention is invited to the attachsd letter from the Government of Madras, No. 3522-
11/32-2, dated the 9th January 1933 (Annexure I) forwarding s scheme for research on
Rural Pisciculture. The scheme involves a non-recurring and s recurring expenditaré of
Ra. 32,450 and Rs. 62,222 respectively or a total expenditure of Re, 94,672 spread over a
period of five years. Out of this Rs. 26,450 towards non-recurring expenditare and Ra. 4,500
towards recurring expenditure will be provided by the Madras Government. The net
amount required from the Council is thus Ra. 6,000 on account of non-resurring expendi-
ture and Rs. 57,632 on account of recurring expenditure.

2. In this connection, a reference is invited to principle No. (iii), extract attached
(Annexure II), of the principles laid down by the Governing Body to govern grants by the
Imperial Council of Agricultural Research which reads as follows :—

“ That ordinarily land and buildings required under a scheme should be provided

by the Government or Governments, concerned, the Council making & grant
for equipment and staff alone.” )

In accordance with this principle, the ordinary practioe for the Council is not to bear the
cost of accommodation of staff employed by Governments on schemes submitted by them
whether such cost takes the form of outlay on buildings or the provision of a house-rent
allowance. The present scheme provides for the grant of house-rent allowance for research
officer, research assistant, laboratory assistant and sub-assistant inspector. It is, therefore,
for the consideration of the Advisory Board whether provision on account of the house-
rent allowanoe should not be omitted.

3. The scheme is now for the consideration of the Advisory Board.

. CHARAN DAS,
The 20th January 1933. Secretary.

140
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ANNEXURE L

CoPY OF LETTER FROM THE SECRETARY TO THE GOVERNMENT OF Mabpras, DEVELOPMENT
DEPARTMENT, TO THE SECRETARY, IMPRRIAL COUNCIL OF AGRICULTURAL RESEARCH,
an DeLmr, No. 3522-11/32-2, pATED THE 9TH JuNUARY 1933,

Scheme for research on Rural Pisciculture.

T am directed to forward 100 printed ooples of the soheme (Enclosure) for rescarch on
Rural Pisciculture prepared by the Director of Fisheries, Madras, and to recommond it for
favourable consideration of the Council. . The opening of the blologloal station which forms

. part of the scheme is being considered in connection with the budget of next year and when
that is approved, requisite provision which will represent the contribution to the scheme
- from Provincial Revenues will be included in the budget subject to the vote of the Legislative
-.Council in March,
* ' The Provincial Reserach Committee at its meeting held on 2nd December 1932
‘has accepted the scheme and recomended it for consideration of the Council (Annexure 11).
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(ENCLOSURE.)

RESEARCH ON RURAL PISCICULTURE.

With reference to the recommendations of the Royal Commission on Agriculture in
paragraph 415 of their report, Government sanctioned in 1930 an Assistant Director of
Fisheries and staff for propaganda in favour of Rural Pisciculture. But, owing to finan-
cial stringency, the staff had to be disbanded in 1931 after about a year. In reviewing the
work of the Assistant Director for Rural Pisciculture, the Government observed that—

*“ The Assistant Director and staff sanctioned for the purpose carried on propaganda
work throughout the year and the description of the work given in section
VIII () of the Director’s report shows that it is possible to awaken an in-
terest not only among individuals but also among public bodies owning private
waters in the poasibilities of developing pisciculture as an important re-
munerative industry. Though for financial reasons, it has been found neces-
sary to disband the special staff, it is hoped that the Department would,
through the existing organization of the Inland section, be able to render
whatever help may be needed for the continuance and development of this
work in suitable areas.” ’

2. The propaganda done during the thirteen months has awakened considerable in-
terest in pisciculture on the part of private individuals and public bodies. Applications
from different parts of the Presidency are received for advice and help in growing fish in
wells, ponds and tanks. But the Department is not in a position to render assistance not
merely for want of staff but for want of the necessary information regarding fish suitable
for emall wells and tanks in the different district, and the factors that govern their growth
and fattening in such waters. The experience gained during the thirteen months has served
to disclose the poesibility of using several local fish for well and pond culture. So far the
only fish used is “ Catla ’—a North Indian Carp—the fry of which are available only in
the Kistna and Godavari rivers in July and Angust. Not only is it expensive to transport
the fry to South India but stocking operations have to be limited to the hot weather montha
of July and August when most ponds and wells are dry. It will be a great advantage,
therefore, if fish that breed at other times and are locally abundant can be used for stocking
but at present we have little or no information concerning them. Recently when the
Director of Agriculture and his staff in Coimbatore, Tinnevelly, and the Northern Circars
kindly'offered to help the Department to carry on the propaganda in favour of rural piscicul-
tare provided fish for stocking, advice and help in growing them are given by the Fisheries
Department, I had to confess the inability of the Department to provide fish or necessary
instructions concerning them as practically nothing is known regarding the local varieties
of fish. Therefore, the propaganda for rural pisciculture is impeded not merely through
want of a special staff but also through want of knowledge regarding the fish which are
likely to prove of the greatest value to thie owners of wells and ponds.

3. For assisting the ryots in the different districts in growing fish in their wells and
ponds, the following information is essential :——

(1) Which of the 60 odd kinds of fresh-water food fish available in this Presidency

are suitable for stoking wells and ponds ?

(2) What is the breeding season of the selected kinds and where the young fish for
stocking wells and ponds can be obtained plentifully and cheaply by the
ryots ?

(3) Are such fish available locally ¥ If not, the nearest source where they can be
had and the cheapest mode of transport ? .

(4) What is the favourable food of these fish and how is such food natural or artificial
to be obtained abundantly and cheaply ?

(5) What weeds, snails and other vegetable and animal organisms are associated
with the occurrence and abundance of these fish and how could they be
cultured in ponds and wells ?
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(6) What are the favourable physical and chemical characters of water in which the
different fisht hrive best and how could unfavourable conditions prescnt in
certain wells and ponds be remedied ?

(7) What are the enemies of the fich to be reared and how ean they be erndicated in
ponds and wells for successful results ?

(8) What are the diseases of fish in captivity and how are they to be controlled ?

4. For the above investigation and research (i) a properly equipped research station
and (#) qualified stafl are necessary. In pursuance of the recommendations in section 1v,
Chapter 111 of the report of the Committee on Fisherics in Madras, the Madras Governmen',
are considering the establishment of a fully equipped fresh-water biological station and
fish-farm. The Old Brickfields at Chetput near Madras have been essigned to the Depart-
ment for the establishment of the station . In addition to the valuable sitc which measures
about 13 acres in the Old Cheput Brickfields and the quarters for the Resident Officer, the
expenditure, involved in the proposals now under the consideration of the Madras Govern-
ment is estimated at Rs. 13,450, Six fish ponds will be constructed. Plans and estimates
for laboratory, offices, and store shed have also been submitted to Government and these
are estimated to cost another Rs. 13,000.

5. As the proposed research on pond and well culture is the direct outcome of the re-
commeéndations made by the Royal Commission on Agriculture, I propose that the Agricul-
tural Research Council be approached for funds for the scheme of apecial investigations
-detailed in paragraph 3 above for a period of five years. The cost of the investigations will
be approximately as follows :—

Rs.
Staff—
1 Qualified Research Officer (Assistant Biologist) on Rs. 250—25—
750 per mensem .. 3,000
House-rent allowance for Qua.hﬁed Research Oﬂicer (Assmtant Bio- }
logist) at Rs. 50 per mensem . . 600
1 Research Assistant on Rs. 70—5—250 per mensem .. 840
House-rent allowance for Research Assistant at Rs. 15 per mensem 180
-1 Laboratory Assistant on Rs. 65—4—125 per mensem .. 780
House-rent allowance for Laboratory Assistant at Re. 15 per men-
sem .. 180
*] Sub-Assistant Inspecfor on Rs 38—1—45 per mensem 456
House-rent allowance for 1 Sub-Assistant Inspector at Rs. 6—8—0
per mensem .. . . . 78
1 Fieldman on Ra. 2&—1—35 per mensem .. . .. 278
3 Fishermen on Rs. 18 each per mensem .. . .. 648
1 Peon ont Rs. 15—20 per mensem .. .- . .. 180
¥] Day Watchman on Rs. 15 per mensemn .- . .. 180
* 1 Night Watchman on Rs. 15 per mensem . . . 180
Travelling allowance .. .. .. 2,500
Running charges— '
Purchase of fish .. .. 500
Contingenocies including expend:ble stom and books .« .. 1,000
Non-recurring charges—
Scientific apparatus . . . .. 3,000
Hatching boxes and hatchery appmtus . 500
Furniture, fittings, etc., including over-head t.ank oil engme and
pump.. - . 1,500
Conditioning boxes, carriers, synnges, aeratms, and specml aquam
for pond life .. . .. .. .. . 500
Nets .. .- .. 500

*Existing staff of the Powder F: acbory Fish Farm provnded by the Madraa Government.
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The immediate.item of investigation that will be started at the station is shown in
Enclosure II. I do not consider that it will be possible to complete the observation in
less. than five years. The total cost of the scheme will be as follows :— ’

Capital cost.
Res.
. Fish ponds .. e T .. .. .. 13,450
Laboratory and buildings .. .. .. . 13,060 -
Apparatus, fittings, hatchery boxes and aquaria, etc.. .. .. 5,000

Conditioning boxes, carriers, syringes. aerators and aquaria and nets 1,000
Total- .. 32,450

Recurring charges.
Per year. For 5 years.

i Rs. Rs.
Rescarch Officer and staff .. .. .. .. 1,578 42,222
Travelling allowance e .. .. .. 2,600 12,500
Purchase of fish .. .. .. . .. 500 2,500
Contingencies including expendible stores, etc. .. .. 1,000 5,000
Total .. 11,578 62,222

The total cost of the scheme for five years will, therefore be Rs. 32,450 for capital
expenditure, and Rs. 62,222 for running charges. Out of this, Rs. 26,450 towards capital
expenditure and Rs. 4,590 towards running expenditure will be provided by the Madras
Government who will in addition provide a valuable site measuring 13 acres in extent very
near the City of Madras and staff quarters valued at Rs. 1,681. The contribution by the
Imperial Council of Agricultural Research will be Rs. 6,000 for capital expenditure, and
Rs. 57,632 for running charges.

ENCLOSURE I1.
y| memorandum of studies and snvestigations which it is proposed to carry out at the station.
1. The study and selection of the best kinds of fish for tank and well stocking in rural
areas.
- 2. The artificial breeding of the most important class of fish for small tank and well
oculture such as problems relating to Catla breeding at Satyavedu.

3. Adoption of the best and cheapest methods for the transport of live fry to tanks
and wells by special tin carriers such as hermetically sealed receptacles with oxygen.

4. Intensive study of fresh-water microfauna and flora of ponds and wells and the
selection of those that form the food of fish. ‘

ot 6. The effect of different fresh-water weeds, snails, shrimps and insects in fish under

culture.

6. The value of different classes of artificial food in promoting growth and fattening
of fish for the market.

7. The examination of hydrographical conditions in fish ponds and wells, i.c., chemical
composition, the physical conditions of water which affect fish breeding.

8. Experiments in the destruction of predaceous fish with poisons or electricity.

9. The study of diseases of fish under culture ; such as the parasitic worms in Catla,
tumours and the torsion of the vertical column in Gourami.
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ANNEXURE II.
EXTRACT FROM THE PROCEEDINGS OF THE MEETING OF THE GOVERNING Bopy oF THE IM-
PERIAL COUNCIL OF AGRICULTURAL RESEARCH RELD AT SIMLA ON THE 20TH JULY 1930.
* . » * . . . . . .

The Governing Body adopted the following principles which in its opinion should
govern grants by the Imperial Council of Agricultural Research in future :—

* * * ] L ] ] » [ ] [ ] »

(#¢t) That, ordinarily, land and buildings required under a scheme should be provided
- by the Government or Governments concerned, the Council making a grant
for equipment and staff alone.
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APPENDIX XVL

BUBJECT NO. 16.

APPLICATION FROM THE DIRECTOR OF AGRICULTURE, BOMBAY PRESIL
DENCY, FOR A GRANT OF Rs. 5,100 FOR THE EXPORT OF ALFHONSO
MANGO FRUITS TO GREAT BRITAIN IN 1933,

Attention is invited to the attached copy of & letter (and enclosure) from the Director
of Agriculture, Bombay Presidency, Poona, No. 493-A.B.L of 1932, dated 25th November
1932 (Annexure) regarding the export of Alphonso mango fruits to Great Britain
during the mango season April—June 1933. The scheme involves an expenditure of
Rs. 5,100 in 1933 but there will be countervailing receipts estimated at Rs. 3,600 which
will be credited to the Council, .

3. It will be remembered that on the recommendation of the Advisory Board made at
its meeting held in January 1932 the Governing Body of the Imperial Council of Agricul-
tural Ressarch made a grant of Ra. 4,000 for work on experimental consignments of man-
goes during the season in 1932. A repart in respect of the same which has now been received
is enclosed for information. (Not printed.) The receipts for the 1932 shipments amounted .
to Ras. 4,100 so that the experiments cost nothing eventually. )

3. The subjeot is now for the consideration of the Advisory Board.

' CHARAN DAS,

The 9th February 1933. Secrelary. .

Lrrrer ¥ROM THE DIREOTOR OF AGRICULTURE, BoMBAY PRRSIDENCY, POONA, 7O THR
SECRETARY, IMPERIAL COUNCIL OF AGRIOULTURAL RESRARCH, NEw DEeLnr, No. 493-
A.BJI. or 1932, patep PooNA, THE 2572 NOovEMBER 1932,

Susyecr.—Export of Alphonso mango fruits to Great Britain in 1933. Application for &
grant-in-aid of Rs. 5,100 for the—.

1 have the honour to state that the Horticulturist to the Government of Bombay,
Dr. G. B. Cheema, desires to repeat in 1933 the experiments on the export of Alphonso
mangoes to Great Britain. I attach herewith a statement by him indicating what is desired
and I have the honour to state that I fully concur with his ideas, It seems to me essential
that this matter should not be alloweq to drop and that the success of 1932 should be im-
mediately followed up by a further set of consignments in 1933. The London market
has now been taught to expect mangoes at a particulaz time of the year and it seems to me
that we should eontinue these experimental shipments for at least another year in order
to confirm the results of the first year and to give confidence to both the Indian exporter
and the British importer. Incidentally we shall also get further valuable data on storage
conditions and practical experienes as to the passibilities of reducing the landing cost of
the fruita,

Iwish tomake clear that this scheme does not overlap the Cold Storage Scheme which
is now before the Imperial Council of Agricultural Research. The Cold Storage Scheme
ianmemhoﬁsmmﬂmdmant&lmtumiggzdetmgatemtdamas‘fp & considerable
number of pointa, .

The export of fruit in the mammer carried out in 1932 and suggested for 1933 is partly
experiment, but more of the nature of propaganda and I contend that this propaganda
should continue along with the more exact scientific experimenta on cold storage which I
trust will shortly be sanctioned by the Council.

Last year the amount sanctioned was Ra. 4,000 and the amount recovered in sales was
Ra. 4,100. In the current year Ra. 5,100 is requested and Ra, 3,500 is expected aa receipta,
The difference between the proposed expenditure and the expected income is largely due
to travelling expenses which are included,

M172ICAR B
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Application for Grant-in-aid of Rs. 5,100 for the Ezporl of Alphonso sts o Great
Britain in the year 193 ! ® Mango fru

The results of the expenmenta on the export of Alphonso man, to Great Britain
in 1932 have already been submitted to the Imperial Council of Ag;:cultur::a Reu::rch
New Delhi. I herewith enclose & copy of mry report for reference. The probable conclu-
sions wluch may be drawn from these mvest:g&txons are a8 follows »-

L Ma,ngo fruite promise to reach England in good condition 1! stored in the Puner’l
.Cool room at a proper temperature,
2. Mango fruits of stage “ B” weighing 24-28 tolas fetch a good price.
3. The landing cost per fruit is five annas and six pies,

It is now considered essential that these statements must be oconfirmed before and
advice on this matter is offered to the publi¢... The exporteu feel shy to follow these results
unless repeated success is shown to them.

‘Besides, “the landing cost must be reduced to 4d. per fruit before its sale on & com-
mercial scale is possible. The Indian Trade Commissioner in London is keem on this
subject. Lastly, it is considered imperative to maintain interest in this*field of work till
it is taken up by the people.

It is chiefly on these considerations that Y suggest that this export of mango fruits to
Engla.nd may be repeated in the year 1933.

Our future experiments will be planned in co-ordination with the Empire Marketing
Boerd, London, who will help us in getting necessary shipping concessions and cool space
on steamship for direct stowage. Further the cool rooms will be equipped with thermo-
graphs to record storage temperatures. In 1932 it was not possible to determine these
temperatures on boats for want, of this apparatus. For future experiments & number of
thermographs will be obtained on loan from different sources in India as well as from
England

The fruits for shipment wxll be collected from all the important centres such as Ratna-
giti, Bombay, Surat, Poona and Dharwar. The quantity to be handled will be only one
ton per shipment. Only ten ahxpments will be tried. The shipments will commenoe from
the last week of April. ..

< An attempt will be rade further to improve methods of picking, sorting, grading, and
packmg of the fruits. - An‘effort will be made to secure a better type of wood-wool. Besides
wood-waol the effect of grass ‘and rice straw will be noted.

" The history of the fruits will be recorded as ini 1932 and the fruits will be consigned to
the 'Agent appointed by the Empire Marketing Board.

‘The details of expendntuxe likely to be incurred on this expenment will be as follows :—~

Rs. a. p.
14 The oostof 1,000 trays, pa.ckmg material, eto., inclusive of
inland fmlght charges and other transporb clmrges at
L R.s40per100 e e ) 400 0 0
. 2, TheoostoflOOOOfrmtsatBa.mperlOO .o .. 2000 0 0

‘8, The ocean freight charges for ten tons at Re, 50 perton .. 500" 0 0
4, The agencies on ten tons in India as well as in Enghnd at

R.s"lOperton .. .. 70 0 0
+ 8 Travellmga.llowance-— :

(a) Non-voted .. . . e .. 700 00

(b) Voted e ! . . . 800 0 ©

Total - ... . .. 5100 0 O
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Itunntwnpntadthntthamoenpuh'omthnuleoffrmhmygonpto&.3500 3 g
the market in London is good, then we might get even more money. So there is not much
loes in this work.

Every cunceivable effort will be made to cut down the costof fruite and agencies,
These are the only two items on which, it is felt, that economy can be shown in mducmg
the oost of landing.

‘In case the Imperial Council of Agricultural Research would like to meluds frmts
from other provinces, the expenditure may be proportionately increased. It is estimated
that I shall require Rs. 35 per 100 fruits for other provinces (inclusive of freight charges in
India). The additional expenditure depends upon the number of varieties and the number
of fruits which other provinces would like to include. I may also point out here that the
receipts are likely to be reduced as it is not possible to say at this stage if this fruit will
ship well and sell well. At any rate I leave this question for the Council to settle.

I may, however, submit that the Bombay Presidency Fruit Growers' Association as
well as others interested in England would like this work to be repeated. :

(8d.) G. 8. CHEEMA,
Horticuliurist to' Government, Bombay, Poona.

150



119
APPENDIX XVIL

SUBJECT No. 17.

PROCEEDINGS OF THE SUB-COMMITTEE APPOINTED TO CONSIDER AN
APPLICATION (ANNEXURE II) FROM THE GOVERNMENT OF BIHAR AND
ORISSA FOR A GRANT OF Rs. 78,680 SPREAD OVER A PERIOD OF FIVE
YEARS FOR A SCHEME OF RESEARCH ON THE ECONOMICS OF IRRIGA-
TION FROM TUBE WELLS. 4

- Pnnsm :
1. Diwan Bahadur Sir T. V1savara- 3. Mr. B. C. Busr.
GHAVACHAEYA, K.B.E., Chairman, 4, Mr. T. A. M. BeownwLx.
ez-officio. 5. Dr. L. K. H¥pxe.
2. Mr. R. G. ALLax. 6. Mr. D. R. SeTa1.

Rai Sahib Malik CHARAR Das, Secretary.

The Committee agreed that the provision of an electric motor was not necessary and
that item (a) in the programme of work, paragraph 9 (Enclosure to Annexure 1I), might
well be omitted. So far as this research is concerned, the economic rate per unit for electrio
power can be calculated from the results obtained with an oil-engine-driven pump.

2. After a full discussion of the programme of work, the Committee agreed that an
Assistant Engineer on Rs. 300 to Rs. 400 per mensem was not necessary and that he could
be replaced by an Engineering Supervisor on half this pay. The Committee agreed that
there was great need for research on items (b) to (1) of the programme (paragraph 9). In
view of the importance of determining channel losses, one self-registering water-meter
alone would not be sufficient and provision should also be made for one weir and water-lovel
recorder at the pump and for three water-level recorders at the fields, ® chambers for the
latter would be required, making a total cost for water recording apparatus of Ra. 13,500
instead of Rs. 6,000 as proposed. Items 3 of the expenditure described under paragraph
16 (a) does not seem to be necessary but, on the other hand, the same amount will be re-
quired for experiments with simple forms of lined channels. There would be an increase in
non-recurring expenditure of Rs. 5,600 and a decrease in recurring expenditure (over the §
years) of Rs. 10,500, giving a net reduction of Rs. 5,000 in the amount of Council’'s grant.

3. Subject: to the amendment of the scheme (Enclosure to Annexure II), as proposed,
the Sub-Committee recommend it to the Advisory Board for approval. They are of opi-
nion that there is great need for work of this nature and that the resulta will be of value
to several provinces. The Committee wish to draw attention to the necessity of the water
from the tube well being analysed chemically from time to time, during the course of the
experiments. Recent experience has emphasised the desirability of & knowledge of the
composition of the water used for irrigating crops and the point is also of importance in
connection with the life of tube-wells.

CHARAN DAS,
BSecretary.
The 171h February 1933.
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ANNEXURE 1.

APPLICATION FROM THE. GOVERNMENT OF BIHAR AND -ORIggA FOR A GRANT OF
Rs. 78,680 SPREAD OVER 4 PERIOD OF FIVE YEARS FOR A SCHEME OF RESEARCH
ON THE EQONOMICS OF IRRIGATION FROM TUBE WELLS.

At its meeting hald in July 1932, the Advisory Board of the Imperial Council of Agri-
cultural Research considered an application (Enclosure), from the Government of Bihar
and Orissa for a grant for research on the economics of irrigation from tube wells in that
province and decided (Annexure III), that the Scheme should first be examined by &
Committee appointed for the purpose.

2. The Vice-Chairman of the Council has accordingly appointed the undermentioned
Committee to examine the scheme in question :—

1. Diwan Bahadur Sir T. VIJAYARAGHAVACEARYA, K.B.E., Chairman, ex-officio.

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

3. Dr. L. K, HYDER, Pu.D. :

4. The Director of Agriculture, United Provinces.

6. The Director of Agriculture, Bihar and Origea.

6. Mr. T. A. M. Brownlie, Agricultural Engineer to the Government of the Punjab
‘(Subjeet to the approval of the local Government).

Rai Sahib Malik CHARAN Das, Secretary, ex-officio.

The Committee will meet during the next session of the Advisory Board on an after-
noon, which will be fixed later to meet the convenience of members, between the 16th and,
18th February 1933, ' 3 ’

CHARAN DAS,
. Seeretary.
The 10th January 1933. ‘
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ANNEXURE IL

COPY OF A LETTER FROM THE SECRETARY TO GOVERNMENT, Epvoarion axp DevErOPF-
MENT DEPARTMENT, RANCHI, TO THE SECRETARY TO THE IMPEmiar, COUNCIL OF
AGRICULTURAL REsEAaRcH, No. 120-D.R., DATED TEE 20TE MAY 1932.

SusseT .—Scheme of research on the economics of srrigation from tube wells.

I am directed by the Government of Bihar and Orissa in the Ministry of Education
to submit for the approval of your Council & scheme (enclosure) of reserach on the econo-
mics of irrigation from tube wells, Bihar and Orissa.

2. The scheme has been drawn up by Mr. D. R, Sethi, 1.A.S., officiating Director of
Agriculture, Bihar and Orissa, and approved by the Bihar and Orissa Agrioultural Research
Committee. I am to request that steps may be taken to place it before the meeting of the
Advisory Board of your Council in June 1932 and allot funds in case the scheme meets with
the approval of your Council. .

ENCLOSURE TO ANNEXURE IL

ReskArcH oN THE EcoNomIos OF IRRIGATION FROM TUBE-WELLS, BIHAB AND ORissa.

1. In recent years the tendency on the part of estate owners not having facilities
for irrigating their lands from canals has been to go in for large diameter tube-wells. The
capital cost of such wells, however, is comparatively large and the total cost per irrigation
much higher-as compared to that of supplies from canals. In order that existing and
prospective tube-well farmers be placed in possession of accurate information on all relevant
points it is necessary to carry out research on this method of irrigation farming with special
reference to its economie aspects.

2. That such studies are of more than provincial importance is evident from their
nature. While it is true that the results obtained at any one station may not be applicable
in their entirety wherever tube-wells are used for irrigation farming yet in their general
applicability they would be of immense assistance to all concerned.

3. The position in Bihar and Orissa is that during the past few years there has been
an increasing demand on the part of zamindars for large diameter tube-wells. Realiz~
ing the great necessity of studying all' the problems connected with irrigation farming from
the tube-wells, the Local Government set apart 60 acres of land at Patna farm for this pur-
pose. This area hag been fully equipped in every way including & 12 inch diameter 310
feet deep tube-well, about 1,500 feet of main cement masonry channels, and a 15-30 B.H. P.
International Tractor outfit. The rated capacity of the well is two cusecs with & depression
of 8 feet. .

4. The financial conditions of the Province have so far precluded the recruitment
of trained staff necessary to carry outthe work. The future prospects also do not hold
out any hope that it will be poasible to get together the funds and staff necessary for the
work without extraneous help. It is, therefore, necessary to approach the Imperial Council
for the sanction of a modest grant to enable the investigations to be carried out for & period
of five years in the first instance.

5. Research on irrigation farming, irrespective of the source of irrigation, requires
studies on agricultural, engineering, soil physics and plant physiological aspects of the
problems involved. The first two of these are mainly concerned with the economio
peots of the problem and these being of immediate importance it is considered that the
aspresent scheme should confine itself to them. The other two are concerned more with the
scientific aspects and as thege are to be taken up in detail at the proposed Irrigation Research
Station to be.established in the Punjab it is not intended to take up these in Bihar for the
Ppresent. -

6. The whole scheme of investigations will be under the oontrol of the Director of
Agriculture, Bihar and Orissa. The Deputy Directar of Agriculture, South Bihar assisted
by & separate research Assistant Director of -Agriculture will be in charge of the Agricul-
tural investigation while the Assistant Engineer will carry out the engineering investigations.
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1¢ is not possible to provide accommodation for the proposed staff on the farm but as the
farm is situated within the municipal limits of the town of Patna, the staff will find no diffi-

_culty in seouring accommodation. Office accommodation, ete., however will be available
at the farm. The farm, consisting as it does of 200 acres has a resident staff of Agricultural
Assigtants, sardars, etc., and there would, therefore, be no difficulty in the proper super-
vision of the research station when the expert officers are not on the spot. In faot it is
proposed to partially utilise the resident farm staff for ordinary f&rm operatlons at the Re-
search Station.

7. The cost per unit of water at the pump head from tube-wells varies with the size
of wells and the machinery employed. It is therefore essential that data regarding capital
cost and working expenses of various sizes of tube-wells should be collected in order to.
arrive at relisble figures regarding the cost per unit of water from such wells. It is there-
fore proposed to utilize the Engineering staff provided for in the scheme in collecting data
from the wells that are already operating in the province. As this will involve touring, pro-
vigion in the scheme has been made for expenditure on this account.

Technical Aspect.
8. In tube-well irrigation farming the most important problems are :—
(1) The cost per unit of water.

(2) The prevention as far as practicable of wastage in distribution.

(3) The optimum quantities of water to be allowed to- different crops' consistent
with yield and profit ; and

(4) most profitable systems of framing that will fully utilize the available water.

9. That the results obtained from investigations that are proposed to be carried out
ot this station will be a fairly wide applicability is evident from the fact that the proposed
research station has a fairly wide variety of soils varying from Gangetic alluvium to heavy-
black clays which are to be met with over extensive tracts in this as well as other neigh-
bouring provinces. It is, therefore, proposed to take up the following lines of investiga-
tions :—

(a) Cost per unit of water at pump head using two types of Power Plant—Oil
Engine and Electric Motor.

(b) Total cost including distribution cost per unitof water a,pphed to the land.

(¢) Total cost per acre irrigation of major crops.

- (d) Measurement of losses of water in distribution.

(¢) Effective methods of distributing water so as to minimize losses in distribu-
tion. .

(f) Suitable size and shape of fields for different discharges.

" (g) Suitable methods of preparing tube-well irrigated fields so as not to dmturb
surface levels leading to wastage of water.

() Optimum quantity of water required by major erops from the point of view
both of outturn and profit.

(s) Most suitable rotations for tube-well irrigated lands in order to fully use the
available supply.

(j) Effects of varying depths of prepa.ra.tory tdlage on the subsequent water re-
quirements of crops.

(k) Economucs of flat, vr. ridge and furrow irrigation from tube-wells.
(I) Frequency of irrigation :—
() Best intervals at which to apply water to various erops.

(s5) Effeota of interculture of crops on frequency of- n'ngatxon and economics of
. thesame.
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10. As has already been stated the 12 inch tube-well at the Patna Government Farm
has a rated capacity of 2 cusecs. It is equipped with an 8 inch Centrifugal punip drivea
by s 20-256 B. H. P. Rustan Crude Oil Engine. It is proposed to instal & 20 B. H. P.
Motor complete with starter, ete., for purposes of comparison. Current st industrial rates
is available from a large town-supply steam station adjoining the farm.

11. In order to minimige losses due to seepage in the main channels, about 1,500
feet of cement masonry mains have been constructed during the past three years. To
complete these and to construct s few sub-mains additional funds are necepsary.

12. The proposed research station is at present laid out in 4 acre plots and the whole
area is adequately drained and well served with pucca and backa roads. The shape and
size of the plots can, however, be altered to suit experimental needs.

13. For its cultivation the station is fully equipped both with Bullock and Tractor
power and with a representative collection of implements.

14. It ie pi'oposed to demonstrate the results obtained from the rescarch station on the
adjoining 140 acres of farm.
Financial Aspect.
15. That the Government of Biharand Orissa attach very great importance to this

research will be evident from the following non-recurring and recurring contributions which
they are willing to make, in spite of their financial diffioulties, in the Gnancing of the pro-

Local Government’s ooniributions.
A. Non-recurring— '
. Re.
(s) 60 acres’ of fully equipped research station including 90,000
office accommodation, eto.—Price of 60 acres of land
at Rs. 1,600 an acre.

(%) One 12 inch tube-well fully equipped with 20—25 B. H. 12,000
P. Engine, Engine house, pump, pump house and
puccs distribution ehannels. -

(155) One set of 15—30 Tractor complete with its implements 9,000

(sv) Farm equipment consisting of bullocks, implements, 2,500
ete. ’

Total .. 1)3,500
B. Recurving—
{s) Al annusl expenses of working the research station 8,000
including cost of running tube-well and tractor.

(s5) Part time services of the Resident Farm staff consisting 2,000
of 3 Agricultural Assistants, 2 sardars, and mechanic. °

Total .e 10,000
Five years’ cost . 50,000

Norx.—All receipts from the Recearch station $o be credited to the Goverpment of
- Bihar and Orisea.
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16. The Imparial Council of Agricultural Research is requested to sanction the
following :—
A Non-Recumng—-

Ra.
(s) One 20 B. H. P. Motor complete with starter, etc. . 2,000
() One self-registering water-meter .. . 6,000
(sis) Construction of main and sub-main masonry chmnels 3,000
(3,000 feet at Re. 1 a foot).
(sv) Iron outlets . .e . . 500
(v) Furaiture, Typewnter Levelling mstmments, sta- 1,500
tionery, eto
Total .. 13,000
B. Recurring—
(a) Staff—
Agriculiwral Section.
Ra.
($) One A. D. A.at .. .. . 250--20—330
{#5) One Agricultural Research Aaslstant at .. 80—5—100
(s5s) One sardar at .. .. .. .. 20—1—24
($v) One clerk at . ie . . 40—2—48
(v) Two peons at .. .e . .. 10 each
Engineering Seciion.
Rs.
(s) One Assistant Engincerat .. .. .. 300—25—400
(#%) One Sub-overseer ab . . .. 60—5—80
(¢si) One Sardarat .. . . e 20—1—24
{sv) Two peons at . .. 10 each

‘(b) Travelling allowance at Rs. 1 500 per annum.

{c) Contingencies including stationery, stamps, liveries, etc., Rs. 500.

11. The attached table shows details of annual expenditure for five years which is
requested from the Imperial Council. Abstract statement below shows the total cost for
five years to Local Government and the Imperial Council :—

ABsTBACT ©F EXPENDITURE.

Share of the Government of Bihar and Share of the Imperial Council of Agricultural
Non-Recurring.
Re. Ra.
1,13,500 13,000
Recurring.
Rs. Rs.

18t year .. .. .. 10,000 11,720

2nd year .. .e .. 10,000 12,428

3rd year .. . . 10,000 13,136

4th Year .e e .. 10,000 13,544
5thyear .. . . 10,000 14,552

Total .. 50,000 65,680

Grand total of Non-Recurring and Re- 1,63,500 o 18680

M172ICAR 8
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\

18. If to the annual contribution of the Local Government is added the deprecia-
tion and interest on the plant and machinery provided the total contribution will amount
to nearly the same as that of the Imperial Council. It is also clear that on a 50/50 basis the
Local Government are contributing much more than their fair share. In fact the request
to the Imperial Council amounts to nothing more than the bare minimum of expert staff
required and a very small non-recurring grant which the Local Government are unable to
provide. In the view of the above and in view of the importance of the rescarch scheme
and its wide applicability it is hoped that the Council will eanction the scheme,

It may be added that when sanctioned it is proposed to recruit the Assistant Director
of Agriculture and the Assistant Engineer through the Public Service Commission, India.

(8d.) D. R. SETHI,

Offg. 'Director cf Agriculture,
Bshar and Orissa.
PaTra;
The Apiril 1932.
1st 2nd 3rd 4th 5th
year. year. year. year. year,
Ttems. -

1. One Asstt. Dir. of Agri. 3,000 3,240 3,480 3,720 3,960
2. One Asstt. Engineer .. 3,600 3,900 4,200 4,500 4,800
3. One Agril. Asstt. .. 960 1,020 1,080 1,140 1,200
4. One Sub-overseer - 720 780 840 900 960
5. One clerk .. .. 480 504 528 . 6562 576
6. Two Sardars .. .. 480 504 528 562 576
7. Four peons .. .. 480 480 480 480 480
8. Travelling allowance .. 1,500 1,600 - 1,500 1,500 1,500
9. Contingencies .. .. 500 500 500 500 . 500

Total .. 11,720 12,428 13,136 13,844 14,652 * -
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ARNNEXURE IIL

EXTRAC? ¥ROM THN PROCERDINGS OF THE MEETING OF THE ADVISORY BOARD HELD IN
Soara, oN Tumspay, Tas 19re Jury 1932.

* [ L * * *

L ] . . L 2 L *

Application from the Government of Bikar and Orissa fér a grant of Rs. 78,680 spread over
a period of five years for a scheme of research on the economics of irrigation from tube:
wells,

Mr. Sethi introducing the scheme explained how very important it was to ascer-
tain— ) .

(a) the cost per unit of water ; -
(b) the prevention, as far as practicable, of wastage in distribution ;

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

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

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

SUBJECT NO. 18.

PROCEEDINGS OF THE MEETING OF THE COMMITTEE APPOINTED BY THE
ADVISORY BOARD OF THE IMPERIAL COUNCIL OF AGRICULTURAL RE-
SEARCH TO CONSIDER THE PROGRESS REPORT (ANNEXURE II) FOR THE
YEAR 1931-32 ON THE SCHEME FOR BREEDING EXPERIMENTS IN CON-
NECTION WITH THE IMPROVEMENT OF GOATS CONDUCTED BY
DR. A, E. SLATER, HELD AT NEW DELHI ON THURSDAY, THE 16TH FEB

RUARY 1933. ,
The following were present :—

(1) Diwan Bahadur Sir T. VIsAvaRa- (3) Mr. T. F. Quirks.
¢EAVACHARYA,K.B.E. (Chasrman).
(2) Colonel A. OLVEE. (4) Major P. B. RiLxY.

Raj Sahjh Malik Cazy¥ Das, Seorefqry,

The meeting lasted from 3 to 3-15 p.M,

2. After considering the report (Annexure II) the Committee was of opinion that it
was interesting record of useful work which had been carefully done and that the grent
made by the Council had been usefully employed. The Committee adopted the report -
with the suggestion that Dr. Slater might be asked to investigate the causes of heavy mog-
tality among goats mentioned in the report. The importanoe of isolation of siock animals
was emphasised.

CHARAN DAS,

Secreary.
The 16th February 1933.
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ANNEXURE L

REPORT POR THE YEAR 1931.32 ON THE SCHEME POB B REEDING EXPERRIMENTS IN CON-
NEOTION WITH THR IMPROVEMENT OF GOATS CONDUCTED BY DE. A. E. SLATER.

At its meeting held in January 1931 the Advisory Board recommended a scheme for
breeding experiments in connection with the improvement of goats to be conducted by
Dr, Slater at the Mission Poultry Farm, Etah, and this was sanctioned by the Governing
?ody at its meeting held in May 1931. The scheme was started with effect from the 6th

une 1931. :

2. Dr. S'llltbl’ has submitted a report on the progress made by him during the period 6th
June 1931 to 31st March 1932 (Enclosures). '

The report is now for the consideration of the Advisory Board.
CHARAN DAS,
Secretary.
The 19th January 1933.

S PT————
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ANNEXURE II.
RerorT BY D=. A. E. SLATER.

The I'mprovement of Goats in the United Provinces.

. A note on the work done for year 1931-32 with a copy of accounts as audited by the
Accountant General, United Provinces, with tables of Live Stock Statement (adult and
kids). '

By A.E, Slater, B.S.A., and Sirdar Singh Bhatia, 1.D.D.

Introduction.—An application from Mr. A. E. Slater to the Imperial Council of Agri-
cultural Research for sanction of a grant of Rs. 40,000 (Rs. 15,000 non-recurring and
Rs. 25,000 recurring spread over five years) for a revised scheme for the improvement of
goats in the United Provinces, was submitted in 1931, and considered by the Imperial
Council, which on June 6th voted to approve a non-recurring grant of Rs. 7,000 and a
recurring grant of Rs. 25,000 spread over five years. '

The Local Government of the U. P. made a non-recurring grant of Rs. 2,500 for main
goat shed and kidding pens.

The balance of Rs. 5,500 non-recurring was provided by the Mission Poultry Farm,
by the provision of a house for the Assistant Manager, an office, dairy, and godown, and
quarters for four herdsmen.

Lines of Research.—The project calls for four lines of research.

(@) Selective breeding of the best Jumna-Paris by means of recorded milk yields and
progeny tests.

(b) Selective breeding of the best Bar-bari by means of recorded milk yields and pro-
geny tests. ‘

(¢) Experimentation with the acclimitization of imported Toggenburg goats, to test
their suitability for Indian conditions, and to determine whether they will reproduce them-
selves pure in India, without serious loss of vigour.

Recorded milk yields and progeny tests as in (a) and (b).

(d) By mating of Toggenburg bucks with local village goats (i.e., desi goats other than
Jumna-Pari and Bar-bari) and putting the progeny most closely resembling the Toggen-
burgs back to pure Toggenburg bucks say for 5 or 6 generations, it should be possible to
eliminate the local desi strain and build up an indigenous strain of Toggenburg goat, which
should be more likely to thrive under Indian village conditions than freshly imported
strains.

Recorded milk yields and progeny tests as in (a), (b) and (c).

The Plant.—(a) Land.-s-About 6} acres’of land which has been fenced with stock
fencing out of Imperial Council Grant have been provided by the Mission Poultry Farm.
Of this about 1/2 acre is occupied by buildings. Two and one half trenched acres have
been put down to cultivation of Guinea Grass, Napier, and Passamuli for fodder. About
one acre to lucerne, and 2§ acres to paddocks and kidding pen yards.

(b) Buildings—A main goat shed 100-ft. X 20-ft. to hold 100 head of adult stock.
All pukka with exception of earth floor, which needs to be of concrete, but funds did not
permit. The interior is divided into 50 stalls, 25 down each side, 4-ft. wide, each accom-
modating two. .

(¢) Kidding Pens.—Thirteen in number 8}-in. x 6}-in. all pukka. Each kidding
pen provided with a small yard. Earth floors. Four kidding pens accommodate the
stock bucks. :

(d) Other buildings consist of house for Assistant Manager, quarters for four herdsmen,
office, dairy for milk recording and grain godown.

Equipment.—(a) Fencing.—This consiste of stock fencing around cultivated areas
and fencing of paddocks for adult stock and yards for kids.
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(b) Dasry equipment.—Consisting of milk cans, strainers, spring weighing balance,
measures, complete Gerber test for determining per cent. of fat in milk, and thermo-
meters.

(c) Office equipment.—Consista of desk, almirahs, chairs, records for milk, stocks
history ledgers, cultivation books and periodicals, files and typewriter.

(d) Miscellaneous.—Platform scales for weighing stock and rations, and Chaff cutter.
Thela and Bins for grain. Castrator numbered tags, collars and chains, medicines, and
surgical supplies.

The Staff.—Consists of Mr. A. E. Slater, and his Assistant Manager and Dairy Super-
visor, Sirdar Singh Bhatia, 1.D.D., Mr. Bhatia is an Honour Graduate in Dairying. After
graduation he worked as Dairy Supervisor at the Agricultural Institute, Allahabad, for
about one year, coming to Etah from that post. I wish to take this opportunity of express-
ing to Government, my appreciation of the faithful and efficient service that he has rendered
and the marked personal interest that he is showing in this project. His services com-
menced on October 15th, 1931, at a salary of Rs. 100 per month.

The Herd.—Adult breeding stock purchased during the year amounted to 131, as fol-

lows :—

Jumna-paris 51 ; Bar-baris 39 ; Toggenburg 11, eix being imported from U. 8. A., and
-five from England. Local village goats (desi) 20 ; 10 cross bred goats were presented by
the Mission Poultry Farm, free of cost.

Purchase of Jumna-Paris, and Bar-baris.—The Veterinary Department of the U. P.
assisted us in the purchase of these. In November and December 1931, Mr. Slater and
8. S. Bhatia on their advice went to the Etawah District, to Chattarnagar, and personally
selected these from about 500 which had been collected from the villages. The highest
price paid for & Jumna-Pari was 25 and the lowest 12.

Mazximum for Bar-bari 24, minimum 10. Average price paid for Jumna-Pari 17 and
for Bar-bari 16.

Local village goats purchased in Etah District, at an average of about 8 each.

The imported Toggenburgs, were puréhnsed at an average of about Rs. 306 each
which included ocean freight, crates, feed and attendance on voyage, railway freight and
insurance.

Breed Characteristics.—The Jumna-Paris are a large dual purpose goat, combining
meat and milk qualities. They seem to be of Nubian and Egyptian origin, and closely re-
semble the Nubina goats as bred in England and the United States of America. Their
characteristics are as follows :— ’

H. S. Holmes Pegler in his, “ The Book of the Goat ™, states. = “ The best Inidian
goats are chiefly the lop-eared type, known as the Juamna-Pari. They closely resemble the
Nubian, having, like these, long, wide pendulous ears a bow-shaped face, and being tall and
leggy. They are said by residents to be splendid milkers, carrying immense udders with big
teats. Specimens were at one time brought inte this country, having been used on Board
P. and O. Steamers to supply milk to the passengers .-

To this description, we would add that these goats are not bred to any standard colour
or markings ; they have a most pronounced Roman nose (see Photo No. 1 and 2).
a large amount of long and thick hair on the buttocks. The average length of adult males
“from nose to root of tail is 53-in ; height from withers to hoofs 37-in. ; weight 165 Iba.
Females length 46-in., height 34-in., weight 110 1bs.

Bar-baris.—The Bar-bari is of a dairy type. Their small size renders them unsuit-
able for meat production. They can be compared, with the Jersey cow. Their origin
seems to be Africa. H. S. Holmes Pezler in his book referred to above calls what clearly
appear to be Bar-baris. *The dwarf goat of Guinea ™.

The Encyclopaedia Brittanica defines Bar-baris as * The dwarf goat or Guinea goat,
of Central and West, Africa, resembles a amail English goat in appearance. It is highly
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resistant to trypanosomiosis. Theee goats are also found on the Nile and in Mauritius,
Madagascar, and Bourbon. : .

Our experience would seem to show that these goats give a large amount of milk for
-their size. They carry large well shaped udders. Are short haired, and have small upright
ears, and the facial line is straight. They are very short in the leg whichisof fine bone.
They have the typical dairy wedge shape. .

Colonel Olver, C. B. Animal Husbandry Adviser to the Imperial Council of Agrioul-
tural Research, wrote in his report, dated 9th May, 1932, after his visit of inspection in
April, as follows: “I was very pleased with the health and appearance of the goats
and young stock as a whole particularly the Jumna-Paris. Evidently the Bar-bari goat is
not so hardy and not likely to be so valuable for open grazing conditions though a valuable
‘goat for more confined conditions ”. The average length of the adult mnale is 40-in. ;
height 27-in. ; weight 80-lbs. of the adult female length 36-in. ; height 23-in. ; weight 73
1bs. See photos 3 and 4. (Not printed.)

Toggenburgs.—Quoting again from H. S. Holmes Pegler (the famous English authority
on goats, we find the Toggenburgs described as follows :—** In the matter of colour they are
uniformly of a light or occasionally rather dark drab, best desoribed as mouse colour, with
white or greyish-white markings, There is always a streak ou each side of the face right
up under the ears down to the muzzle. White is also displayed on each side of the tail,
under the body, and sometimes on the ribs but always on the legs between the thighs, and
from the knees downwards. The head is rather long, the facial line being straight, or
slightly concave, the eye is full ; the ears are of medium size more or lees erect. The

" neck is long and slender, and there should be always the two tassel like appendages observ-
able now and again in other breeds. The Toggenburg is nearly always a lean animal, smal
in bone, of medium size, with a slender neck . See photos 5and 6.

The average length in the male is 54-in ; height 36-in. ; weight 182 lbs. In the female
length 44-in.; beight 29-in.; weight 130 lbs. The Toggenburg is probably the most
popular breeds of goat in England, in Europe and in the United States of America. This is
due to two important qualities its great milking capacity and its docile, kindly nature. It
is claimed that in Switzerland Toggenburg does produce from 4-5 quarts a day, some of the
best even more. A pure-bred doe in California, U. S. A, weighing 160 lbs. is credited with
the production of 2,096 1bs. of milk in 10 months. Another doe is credited with producing
2,680 1bs. in & lactation period. This doe weighed 136 1bs. .

The Toggenburg may be claimed to have its equivalent in the Holstein. Seen at
. distance they much resemble the females of the Black Buck faniiliar to all.

. They are claimed to be one of the most prepotant breeds of all, and have been very
extensively used in grading up the native stock in the United States of America.

Our imported stock have been secured from Mr. W. L. Te Walt, Secretary of the
American Milk Goat Record Association, of Vincennes, Indiana, United States of America
. and a famous judge and well known breedezr.-

Also from Mrs. A. W. Abbey, likewise a well known judge and breeder in England.
Her address is Doune Hall, Roydon, Essex,

The Kids.—Throughout the year controlled selective breeding has been carefully
carried on. Every goat is numbered and the stud males do not run with the herds, but
each female is served when in heat, and a record made.

We have had 117 kids during the year, of which 34 died, and 32 males were sold,
leaving an increase of 51 strong healthy kids. (See Enclosure No. 3.)

Feeding.—(a) Adult Stock.—Method followed is as follows. Stud males confined in
paddocks. All females sent out to graze in separate bﬂrds,_aooording to breed. Grazing
supplemented by green fodder consisting of guines graes, napier, passamuli and lucorne, slso
weeds and leaves of trees. Kids kept confined in paddocks till about 3 months old when
allowed to go out to graze. Grain rations are fed, morning and evening while the goats are
being milked, the quantity given being determined by the milk yield and size of the animal,



132

The tollowing erushed ration is used & mixed one consisting of barloy, maize, wheat bran
Yinseed cake, in the following proportions. 1In every 100 lbs., 40 Ibs. barley, 25 lbs. maizs,
bran 15 1bs, and linseed cake 20 Ibs. From 8 chittacks (12 ozs.) to 12 chittacks (1} Ibs.)
is givon daily to milking herd, Stud males got 1 1b. of grain ration daily, substituting crushs
ed grain (Chana) for wheat bran,

_ Dry goats receive about 3 1b. daily. Rock salt is available at all times in the pad-
dooks, and crushed salt is fed in the grain ration {3 per cent.).

(b) Kids.—Receive milk morning and evening, all they can drink. As soon as they
show a desire to nibble, dry bran is fod in hoppers and green fodder, as in adults, only more
lucerne is fed.

. Regords.—The following records have been kept, (z) milk records. (b) History and
breeding resords ; (c) Feed records (concentrates and fodder),

(a) Milk Record.—The ideal method is of course separation of the kid at birth, pan
or bottle Teeding of the same, and the weighing daily of all the milk produced by the
dam. This method is, however, not practicable in India with unskilled labour.

The method followed has been weighing and recording the milk once a week, always
on the same day. On this day the kids receive no milk from their mothers, but are hand
fod. The same herdsmen always milk the same goats. The milkingalways commences at .
the same time, to give uniform eonditions, recording was commenced when the animals
purchased started to kid, i.e., in Decomber 1931. Since most of the goats are still in milk,
‘tabulated records are not submitted this year, but will appear in dotail in the report of
1932-33, and & comparative statement of milk yield of dams and their progeny - will
eppear in reports for 1933-34, 1934-35, 1935-36.

Though complete records for the entire lactation are not yet available, yet the fol-
Yowing figures oleatly give some indication of production in the breeds under research :—

(8) Jumna-Pari.—The maximum amount of milk produced in 24 hours by our best
Jumna-Paris is 84 lbs. (Goat Ne. 45).

(b') Bar-Bari (Goat No. 52) the maximuni antount produced in 24 hours is 8 Tbs.
{¢) Toggonburg {Goat No. 94) the maximum amount produced in 24 hours is 7
bs.

(d) Local village goat (desi)—(Goat No. 117) the maxinum amount produced in 24
hours is 5 Ibs. ' )

As regards the Toggenbutgs no conclusions can rightly be drawn until these goats
are thoroughly acelimitized. The yields produced by their progeny will be the main test.
Colonel Olver in his inspectiort report rematked ~ The systent of recording milk yield is
satisfactory but the peroentage of butter fat should be tested and recorded to enable the
amount of extra feed required to ptoduce the increased milk and butter fat yields obtainedy
by bettor managemint, to be accuiatoly tested. Work of this kind has never been done
88 far ag I am aware, for Indian goats and exact information on these points and as to be

vomparative feeding value of various locally produced concentrates should be ef consider-
ableo value ”,

Woe would add that the Gerber test apparatus was purchased in May 1932, and doter-

aination of per cent, of fat, total solids, and specific gravity, commenced in June, and will
be reported in 1932-33, :

%) History and Breeding Records,—Contain name of breed ; pedigres (this is of course
n9t a‘.va.xlnble in purehased goats) date of birth, date of service, No. of buck used, date of
kidding, No. of kids born, weight of kid at birth date of going dry, yield, during lactation, fat
per cent. maxintum yield of milk daily, average milk yield during lactation, No. of days in
milk and dry, hospital and iliness records. Remarks. (See enclosure No. 4.}

(c) Feed Records.—Show daily consumption of each concentrate fed.

. Disease.~From the very commencementrof the experiment we have consulted with tha
Civil Veterinaxy Department, United Provinces, and gent many post-mortem speciment
MI2ICAR : ' . Y
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‘to Capt. V. H. C. Hickey, the Director, at his mq’uest. ‘We have i i
owing to the f.act that very little research work on discases of goats h::l[:::l:;::g (.],I;n;::.l:l];z
We are much indebted to Capt. Hickey for his ready assistance and advice,

’

The commonest diseases we have experienced during the year are—: i ial-
ly in kids ; a disease locally called Bisi which a,coordinggto Ca};)t. Hioke)? Iil:!;:n;::;]l::‘pec{:".
quote from his letter dated February 2nd, 1932, “ From what I can gather and slm; from
the post-mortem I carried out while in Etah that the disease is due to parasitio infection of
the stomach, intestines, and liver and the resulting Oedema is, in my opinion caused by the
-enlargement of the liver due to ohronic hepattitis and resulting in pressure on ths portal
vein . The following treatment was recommended by him and carried out by us :—

Ozs.
‘Copper sulphate . . . . . 2
Mustard meal (fine) . .- . e .. 2
Gallona,
Wa.mr .o .. .o . .. [ X] 8

woll mixed together until the copper sulphate is dissolved. Dosage full grown Jumna.-Paris
2 ozs. of mixture ; Bar-Bari § to 1 oz. according to size and age of aduits ; kids of all
classes }—3oz. according to age. Shake well, before administering, and starve the goats
for 12 hours before dosing. The treatment can be carried outevery three utonths until
coiifident that the parasites have been overcome.

We have noted, that the following symptoms invariably occur in this discase {Bisi)
which seems to be caused by parasitio infection, Loses weight. Becomes unthrifty, eats
much less and shows a characteristio swelling under the lower jaw. Has slight fever, in
advanced state, diarrhcea appears.

The post-mortem revealed edema and other very characteristio conditions, which
have already been mentioned. It is most likely that this most prevalent disease, which
appeared with us in January, February and March, is caused by infestations of stomach
and intestinal worms, .

The villagers tell us that the disease is caused by grazing on rank grass growing in low
spots and stagnant places. The same discase that we had was also prevalent in the adjacent -
villages during these months. We were also told that this disease appears only in the winter
monthis and this was our experience.

Post-mortems revealed most commonly the presence of tape worms, also round
worms. An increase in size of gall bladder and liver. In most cases the Jungs were
affccted which may be due to the presence of lung worms.

Mortality.—Hae been heavy, We have to find suitable and efficient remedies. During
the year we have lost 26 adults, this being about 19 per cent. The greatcst mortality
occurred in Bar-baris. In Toggenburgs we lost four, out of eleven, this being about 36 per

cent.

Stamina seems to be greatest in the local village goats (desi), none having died. Jumna-
Paris and crossbred come next, followed by Bar-baris and Toggenburgs. (See enclosure
No. 2)) ‘ <

'We would stress the necessity of adequate segregation quarters, at present there being
none. Col. Olver, C; B., remarks “ In regard to the control of disease it is important that
isolation facilities should be increased . It is also important that the floor of the main
shed should be made Pakka. May we quote again from Col. Olver’s inspection report
“ As I explained at the time of my visit it is not possible for this Council to provide funds
for the improvement of the buildings and accommodation. I however agree that the floor
of the main milking shed requires to be made impervious to the extent necessary to insure
that urine and facces can be flushed down and swept out of the building in the channels
provided for the purpose et the back of the goats. The amount ocontributed by the
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Provincial Government towards the scheme has hitherto been a very small proportion of the

whole cost and it is felt that the Provincial Government should do something to help in this

matter. Now that I realize that the shed referred to:previously as the main shed is really

‘t;hosv nlilking shed I feel sure that the position can never be satisfactory umtil this is
ne .

Conclusion.—The work of the past year has been largely that of construction of
buildings ; fencing of cultivated areas and paddoeks ; planting of fodder crops on trenched
Iand and of trees for shade and fodder ; procuring of equipment ; purchase of live stock an
importation of Toggenburgs. Diagnosis of disease, post-mortems and a search for suitable
remedies ; compilation and printing of necessary ledgers for records. From now on, our
reports will be of a more technical nature dealing particularly with the definite research.
problems in onr project,

Woe feel that we have here a virgin field of great promise. We would point out that
whereas both the Government of India, Imperial Council, and Provincial Governments
have spent time and very large sums, on the improvement of all other kinds-of live stock,
not forgetting poultry, that almost nothing has yet been done to improve the * Poor men’s-
ocow ™, which is so widely loved and appreciated in Europe, England and the United States:
of America, providing aa it does, on a small quantity of feed, a nutritious and plentiful’
supply of milk for the cottager and humble peasant. It has clearly been demonstrated that
from 5 to 7 goats can be kept as cheaply as one cow.

Acknouwledgments.—We would thank the Imperial Council of Agricultural Research for
this grant ; likewise the U. P. Agricultural Research committee and the U. P. Government.
Our special thanks are due to Colonel Olver, C.B. Animal Husbandry Adviser to the
Imperial Council, for his valued advice, personal interest and assistance; also to the Civil
Veterinary Department, U. P., mentioning specially Capt. V. H. C. Hickey, Director, Capt.
Davis, Buperintendent Agra, and Dr. Wahid Ullah Khan, Assistant Surgeon, Etah for their
great help and ready assistance ; likewise the Director of Agriculture, U. P.

We cannot close without acknowledging the advice rendcred us in formulating our
scheme by.the following experts in animal genetics, Col. Olver, Capt. Hickay, C. H.
Parr, Esq., Deputy Director of Cattle Breeding, Muttra ; Col. J. Matsen, C.B.E., LA.;
F. J. Gossip, Live Stock Expert Government of Bengal, and Professor F. A. E. Crew, M.D.,.
D.Se., Ph.D., and Dr. F. Frager Darling, Ph.D., N.D.A., N.D.D., of the Imperial Bureaw
of Animal Geneties, University of Edinburgh.

Finelly we were: much gratified and honoured in receiving a visit from His Excellency

the Governor of the United Provinces, and C. W. Grant, Esq., 1.C.S., Commissioner of the
Agra Division, in January 1932 and would extend to them our thanks. .

They made & tour of inspection on the occasion of their visit o Etah, for the XVth
Etah Poultry Show, His Excellency having kindly consented to preside at the Prize Distri-
bution, Sir Melcolm Hailey expressed himself as well satisfied with our plant; buildings
and stock, and as following our project ‘with sympathetic interest. .
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ENCLOSURE NO. I.

" Statement Showing Recetpta and Ezpenditure of the Goat Breeding Farm, Etuh.
Jor the year 1931.32.

Receipts. Rs. a. r Expenditure. Rs. a. r.
By grant given by the Im- 10,700 © 0 Tolivestock .. .. 5080 6 8
perial Council of Agri- To Fencing - .- L9814 &
cultural Research . .
By sale of milk .. . 72 7 6 ToCultivation .. e 907 8 6
By sale of male kids .. 47 8 6 ToFodder ... e 217 8 9
By services of Bucks ‘s 1 4 0 ToGrain . .. 398 2 O
By Hides . - 4 11 0 - To Salaries :—
Assistant . .. 650 0 ©
Menials .. e 519 1 0
To Travelling allowances .. 118 6 0
To Farm Equipment .. 69710 ©
To Dairy Equipment .. 8512 0
To Office (Typewriter, Fur-
niture, records bouks,
ete.) .. .. . 87 2 0O
To Medicines .. .. 41 0 0
To Farm Miscellaneous .. 107 4 0
10,774 12 8
Unspent Balance . 61 2 4
10,825 15 © 10,825 15 ©
. ENCLOSURE NO. 2.
Live Stock Statement for the year ending 1931-32.
’ Balance on
No. Breed. MaleorFe-  Stock Deaths. handon  Total
male. purchased. 31st March Remarks.
. 1932.
1 Toggenburg .. .. fMale .. 2 .. 2} 7
Female .. 9 4 5
2 Jumna Pari .. .. fMale .. 4 .. 46
Female .. 47 6 42
3 Bar Bari . .. { Male ve 3 . 3} 24
Female .. 36 15 21
4 Desi .. . .. Female .. 20 - 1 19 19
(Had to be
destroyed).
b6 Cross-bred .o .. MMale . 1 .e 1 } 9
Female .. 9 1 8

Total .. . 131 26 105 103
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ENCLOSURE NO. 3.
Stock Statement (kids) for the year ending 1931-32.

Stock omne
No. Breed. Male or Female. Kids born. Deaths. Sold. hand on
318t March
1932.
1 Toggenburg .. .. [Male . 3 2 1
Female .. 3 1 . 2
2 Jumpapari .. .. fMale .. 21 6 10 5
Female .. 15 3 .. 12
3 Bari-bari . .. {Male .e 33 8 19 6
Female .. 16 5 . 11
4 Cross-bred . .. [Male .- 12 7 .. 5
Female .. 10 2 e 8
5 Desi .. . ..[Male .. 3 .. 3 ..
: Female .. 1 .. .. 1
Total .e .. 117 34 32 51
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APPENDIX XIX.

SUBJECT No. 19.

SCHEME FOR CONDUCTING RESEARCH ON WARBLE FLIES AT THE MUK:

TESAR RESEARCH INSTITUTE AT A COST OF Rs. 32,400 SPREAD OVER

A PERIOD OF 5 YEARS.
. Attention is invited to the ~ -ernment of India, Education Health and Lands Depart-
ment letter No. I, 43/33-A., duted the 3rd February 1933 (Annexure) forwarding the
‘scheme mentioned above. The scheme has been drawn up by the Assistant Research
Officer, in charge of Entomological Branch of the Imperial Institute of Veterinary Re-
mearch, Muktesar, under whose supervision and control the research will be conducted.

2. The acheme is now for the eonsideration of the Advisory Board.

CHARAN DAS,

Secretary.

The 6th February 1933,
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-ANNEXURE.

‘Cory OF LETTER FROM THE OFFICIATING ADDITIONAL DEPUTY SECRRTARY TO THE (lOV-
ERNMENT OF INDIA, DEPARTMENT OF EDUCATION, HEALTE AND LaAxDs, T0 THE SRO-
RETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH DEPARTMENT, Nq. F. 43/
33-A., DATED THE 3RD FEBRUARY 1933.

Scheme Jor conducting vesezrch on Warble flies.

) 1 am direoted to forward & scheme (Enclogure IT) submitted by the Asvistant Research

Officer in charge Entomological Bianch, Imperial Institute of Veterinary Research, Muk.

tesar, for conduoting rescarch on Warble flies, together with a copy of a letter from the

Director, Imperial Institute of Veterinary Research, No, G/2393, dated the £0th Decera.

ber 1932 (Entlosute I). The Government of India approve the acheme which, it will be

seen, involves an expenditure of Ra. 32,400 spread over a period of five years including

Ras. 3,230 on account of leave and pension contributions in reapect of the proposed ntaff,

which sum, however, has not been calculated in accordance with the Finance Department

letter No. F:1-XI/R.1/29, dated 17th June, 1920, and may be taken as a rough estimate
only. The rates of pay proposzd for some of the ataff will probably also require recon-
sideration in the light of the new scales now proposed for similar posts but any changes
thus made will probably reduoe the cost and not increase it. In the ordinary course the

Director, Imperial Institute of Veterinary Research, 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 coat. As, however, the

next meeting of the Advisory Board of the Imperial Council of Agricultural Rescarch is

to be held from the 16th to 18th February 1933, I am to forward the scheme direct, and
to ask that the detision of the Countil may be sommunicated to the Qovernment of India

-in due course.

(ENCLOSURE I.)

CopY OF LETTER FROM THE DIRECTOR, IMPERIAL INSTITUTE oF VETERINARY REsEARCH,
MUKTESAR, TO THE GOVERNMENT OF INDIA, DEPARTMENT oF Epvcatiox, HEALYH
AND Lanps, No. G/2393, paTep THB 297H DECEMBER, 1932.

Application for a grant from the Imperiul Council of Agricultural Research for restarch
on Warble flies.

1 have the hobour to enclose herein a letter (Enclosure II) from Mr. 8. K. Sen, who
is in charge of the Entomological work at this Institute, explaining the necessity for #>me
work to be undertaken in connection with the Warble fly pest in India and also detailing
the extra staff which will be required if this work is to be carried out.

Mr. Sen’s letter explains the Position so well that it is unnecessary for me to say much
more than that I consider the investigation is very urgently required in view of the enors
mous losses which this pest is known to be casuing to one of the most lmportfmb industries
of this country. I have had in mind the undertaking of some such investigation as this for
some years past, but I delayed any action until the report of Hides Cess Enquiry Committee,
which sat in 1929-30 had been received.

As Mr. Sen, points out, this scheme which we now submit is & very small one com-
pared with that recommended by that Committee, but I feel that it would be wrong
to delay any longer the initiation of an investigation into this pest, and any results which
we are able to obtain as the outcome of the investigatiqn now proposed will be at the dis-
posal of the workers in any larger scheme of research which may be set up at & future date.

1 also enclose a statement showing the estimated cost of the scheme as proposed by °
Mr. Sen and I may state that it will be possible to find housing and laboratory accommo-
dation for this amount of staff at Muktesar. The amount of leave and pensionary con-
tributions which will be required incase allor any of the staff appointed are already
in Government service is shown separately but, if any of these men are directly recruit-
ed, the amount provided for them under this head will be saved. As it is propoaod to
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provide them with free housing sccommodation, s house rent as 10 per cent. of their pa§/
" which presumably will have to be paid by the Imperial Council of Agricultural Research
- to the Government of India, has also been included.

The whole scheme amountas to only Rs. 32,400 spread over five years and I eubmit
that thi i§ & very modest amount in comparison with the great losses caused by this pest,
some of which at least we shall hope soon to be in s position to prevent. It is our inten<
tion that the Entomological Assistant who is to-be engaged for five years, will work on
the life history and bionomics of the different species of Warble fly occurring in this country
under the direction of Mr. Sen, and it is hoped that in the course of two years his work
will have advanced to such a stage that it will be possible to introduce suitable methods
of treatment in the field. In any case there is a great deal of other work to be done in the
field in collecting data regarding the incidence of infection with the different species of fly
and it is considered that for this field work a Veterinary Assistant, with an Entomological
bias, working in collaboration with Provincial Veterinary Departmeats will be able to
obtain the best resulte: : ‘

In conclusion I niay say that I Lave thie greatest faith in Mr. Sen’s ability to supervise
4nd control this work and I think we may look forward te obtaining some useful resulte
from any money which is allotted to us.

Accoiding to Mr: Green's endorsement No. 3084-A, dated the 25th November 1932,
&ny sohemes for consideration at the next meeting of the Advisory Board of the Imperial
Council of Agricultural Research should be with that body not later than the 15th January
1933, and as time is short I request that, if the Government of India approve of this ap-
plication for a grant, the case be forwarded direct to the Council as early as possible.

PRSP S S

CorY oF LETTRE ¥iRoM ME: S, K. SkN, Assistant RESEARCE OFFICER; iv cHARGE ENTo-
MOLOGICAL BRANCH, T ¥BE DIRRCTOE, IMPERIAL INSTITUTE OF VETERINARY RR-
S8EARCH, MUKTESAR-KUMAUN, DATED THR 20TH DECEMBER 1932,

Proposal fot the appointment of two Assistants, one Labiratory Subordinale and ohe Peon
Jor résearch on Warble Flies.

I bave the honotir to request that the Imperial Council of Agricultural Research miay
be approashed for the grant of a saum of Rs. 32,400 spread over & years for research work
in connection with the Warble Fly Pest in India: The grant asked for will be utilised in
maintaining an Entomologiéal Assistant and a Laboratory Subordinate for this work for
the whole of the 5-year period mentioned above and a Veterinary Assistant and a Peon
for the last 3 years of this period, as shown in the estimate enclosed herewith: - It is sug-
gested that the two Assistants and their inferior staff should have their headqnarters at
Mukteear, where they eould perhips be provided with rent-free quarters and also supplied
With the necéssary Jaboratory fatilities in the Entomology Branch of the Institute. To
carry out reseaich work of the mature required, it would be desirable for the Entomological
Assistant to hold & University degree in Zoology and to possess some entomological training
tn adtii:ion, l':'hile the Veterinary Assistans will be required to show an aptitude for this

ype of work,

h‘ applying for the grant of this amotnt, I have been af some p&iiis in coming to a
decision as to whether, considering the importance and magnitude of the warble-fly
problem in India, it Would be worth while; with the aid of the small staff mentioned abeve
to embark on any stheme of research, however modest in scale, in econnection with this
problem, particularly in viewof thefact that it has been stated tobe the comsidered
opinion of the Hides Ceas Enquiry Committee in India that it would involve an annual
expenditure of not less than Rs. 50,000 to deal with this problein in an adequate manner,
this sum representing the cost of maintaining two highly trained Entomologists, one for
the North-West Frontier Province and the northern and western Panjab and the otber for
Bindh, Rajputans, southern and eastern Punjab and western United Provinces. While
& sum °‘. Rs. 50,000 is by no means an exaggerated estimate of the annual aggregate cost
of financing & research project of this kind, orié would hardly feel justified, in view of the
existing financial stringeney, in expecting the Imperial Council of Agricultural Research

MI72ICAR
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to be in & position to allocate this amount until, as recommended by the Hides Cees En-
quiry Committee, the Council is in receipt of a grant-in-aid from the proposed Cess Fund
Committee. It, however, doee not appear to be known if or when this last named com-
mittee is likely to function, and in the meanwhils the enormous drainage in the country’s
wealth that is being continually caused by the ravages of the warble-fly pest stands in
need of being arrested without further loes of time. :

On going over the available records of work done in this field in other countries and
from my own personal experience (extending over upwards of two decades) of the warble-
fly problem in India, it seems that a certain amount of basic ressarch, leading eventually
to the development of suitable measure for combating this pest, could be carried out even
within the space of the five-year period for which the grant is being asked for, provided,
as it is hoped, the two Assistants recruited for this work can be made alive to the problem
involved and can be trained to accuracy in the matter of reporting the resulta of observa-
tions in the field. Before enumerating the actual items of research which it ia proposed
to underake, it would seem desirable to make & few general remarks upon the nature of the
warble-fly problem both in Indias and (for compariaon) in other countries,, in order that
these items mhay be presented in their true perspective for the consideration of the Couacil.
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(ENCLOSURE I1.)

‘Y.=~The natuse of the Ravages caused by the Warble-Flg.

As some knowledge of the life-history of the warble-fly is essential in order to be able
corre;:ltly to appreciate the extent of damage caused by it, this may be briefly described
as follows :—

The common warble-fly of India (Hypoderma lineatum) deposits its eggs in series
of 5 to 20 usually on the lower part of its host’s body, the favourite seat. of oviposition
being the area adjacent to the hoof. The egg hatches after about 3 days and the newly--
batched larva bores into the skin of its host. A period of about 7 months elapses between.
the disappearance of the larva beneath the skin and the appearance of the characteristio.
warble lump which it causes on the back of its host. The larva now pierces s hole through.
the warble lump to the outer air for the purpose of breathing and while in this situation it.
undergoes further development, and when full-grown, it squeezes itself through the orifice
in the warble, falls to the ground and crawls away in search of a crack in the soil, in which
it attains its pupal stage. The fly emerges after a pupal period of about 2 to 4 weeks. H.
lineatum although primarily the warble-fly of cattle,.is known occasionslly to attack goata.
The true warble-fly of the goat, however, is H. crosss, but there are records of its occur--
rence in cattle as well. .

An obvious sequel to the escape of the larvae from the warble lumpe itr the: manner-
described above is that the hide of the affected animal is frequently so riddled down the-
eentre by warble-holes (the number of such holes depending upon the number of larvae -
that have escaped) as to be rendered wholly or partially valueless for commercial or other -
purposes. The problem of the warble-fly is therefore unique in that it is one of direct
physical injury, almost analogous to branding, to the host concerned, and as such,.unlike -
the cases of most other diseases of animals, the quality of the damage involved hardly
lends itself to being made the subject of controversy or speculation, although for a quan- -
tative estimate of this damage, an examination of the available statistics on thesubject -
will be necessary.

The * warbling ** of the hide, however, is not'the only kind of damage attributable -
to the warble-fly, although this by iteelf should constitute sufficient justification for the-
allotment of the small grant asked for. Some of the other ill-effects of warble-fly attack, .
&3 recogniged by workers in most oountries where the pest is known to occur, are:—

(@) Gadding or aimless galloping on the part of cattle as a-means of escape from the .
attacks of the fly. This has long been held to be responsible for, loss in their -
condition and milk supply.

(), Licked beef~—This name is applied to inflammation caused by the mature grubs .
under the skin, the affected parts being unfit for human food, with the result
that the aggregate amount of loss in meat is considerable. This condition .
was given. prominence during the wae by the Ministry of Food in England
8a.‘“ oausing serious.losa of meat ..

(cy Hypodermal rash.—This denotes.the condition which results from the penetrs- .
" tion of the first-stage larvae of Hypoderma into the skin of its host, the -
condition being characterised by the occurrence of exudate and pimples at..

the points through which the larvae have penetrated..

(d) Hypodermalanaphylaxis (“~rosenféber **).—This is a-sub-acute malady, some-.
times resulting in the-death of the host, caused by the rupture of the grub -
during the prooess of ita-extraction from the warbla lump.

It in obviously not possible 2o estimate the exact monetary loss caused by the four -
conditions mentioned above, but; nevertheless they will have to be given due considera--.
tion in arriving at a conclusion concerning the general economic status of the ox-warbla >
fly in this country.. ) .
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11,7 Estimated Monetary Eguivalent of the Damage to Hides caused annually by the
Ravages of the Warble-Fly in India,

(a) Hides of*Caitle.—According to the latest census, Judia's stock of cattle has bern
estimated to be 183 millions or about 30 per cent. of the world's cattle, whilst, as pointsd
out by the Hides Cess Enquiry Committee, her estimated production of hides and kipn,
viz., about 25 millions, amounta to between 25 per cent. and 33 per cent. of the world
production. Actual figures have been given by the Committee to show that **among the
chief stock-raising and hide-producing countries of the world India is in & position to ipam
a big surplus (of hides) for export . Although exact information is not available con-

. gerning the loss suffered by India as a result of the damage caused by the warble-fly, it
would be reasonable to conclude from the two foregoing statements that the losa, at any
rFate, is not below that suffered by any other single country in the world, and it would he
jnteresting to quote here the figures obtainable for some of these countrieq ;—

Greal Britain.—Between £400,000 and £500,000,
United States of America.—Over £1,000,000.

Canada.~—27:5 per cent. of the hides seriously damaged. Tha annual damage hag
been computed to be 20 per cent. of their valya,

Germany.—Between £150,000 and £200,000,
France.—Francs 11,000,000,
ltaly.—Lire 5,500,000 tq 7,000,000,

There are reasons to believe, howaver, that the actual égum for Indis is considorsbly
higher than of any of those quoted above, and in this connection, the fallowing quotations
will be of interest :—

“ It had been reported———————that hides shipped from Caloutta, Madras and
Bombay were dopreciated perhaps to the extent of 50 per cent. on 10 per
pent. of the skins, while those from Karachi had an average of about a
quarter damaged to the extent of 60 or 70 per cent. A Calcutta firm of
hide merchants reported that-in shipntente from Caloutta warbled hides are
chiefly to be found in parcels which have come from the North-
West Frontier Province and the Punjab, fully §0 to 75 per cent. of the
bides being affected. The warbled hides are found chiefly amongst those
which come into the market between November and January, hides beiny
sometimes riddled down the centre (along the backbone) by as many sq
500 warble-holes and thus reduced to hut an eight of the value they othor-
wise would have........

# Veterinary reports estimate that 40 per cent. of the cattle and goat hides in tha
Punjab are warbled, and that such warbled hides are also very common in
Baluchistan, Sind and B.aj?utan;.,,..,.,,,.," ‘

(Fletcher and Sen, 1930),

Reference may be made here to the fact that Cross (1926) found 12,000 cattle infected
-with warbles out of & total of 42,000 examined by him in one year alone in the Salt Range
in the Punjab.

As an exantple of the monetary loss suffered by one locality alone on scoount of tha
*“ warble, the tick, brands and other marks, ete.,” the Hides Cess Enquiry Committe,
on the authority of the Calcutta Hides and Skins Shippers’ Association, quote the following
instructive figures : * About Rs. 20,00,000 per annum in respect of Agra hides (estimated
production two millions ; about Ra. 9,00,000 in respect of ordinary arsenicated cow hides
{estimated production six millions)”. In the case of skins, * the damage due to various
defects including warble holes has been estimated at Rs. 45,00,000 per annum ™,

Although in the cases mentioned above, no precise estimate is available concerning
the loss due to the warble-fly alone, it may be assumed that the bulk of the loss is attri-
Jutable to this fly, inasmuch as the direct damage to hides caused by ticky is, for sll prage
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“tieal purpoees, almost negligible (although as vectors of disease they are amongst the most
serious pests of cattle). Thus, making a liberal allowance of 50 per cent. of the depre-
ciation as being due to branding (for it has been stated by an Indian expert that brand-
ing causes depreciation »* often by as much as 50 per cent.”), the annual loes in the value
of hides, kips and skins attributable to the warble-fly in the Agra area alone amounts
to Ra. 37,00,000.

(b) Goat skins.—The total of goate and sheep yielded by the Iatest census is 84 millions,
but unfortunately the figure for goats alone is not available, nor is any information obtain-
able concerning the world stock of these two species of animals. However, the gross annual
average production of goat and kid skins in India has been estimated to be 27 millions,
and further, * it has been calculated that India accounts for nearly one-third of the total
production of goat skins *. It follows therefore that the loss to the country’s resources
on account of damage to goat skins through the ravages of the warble-fly is considerably
higher than in any other single country in the world. The following quotations illustrate
the extent of loes under this category suffered by certain localities in India : *“ In the Salt
Range Area (in the Punjab) flocks (of goats) have been found heavily infected (40 to 90
per oent, ). .. .(Cross, 1926). Again, according to Davenport (1930), * over 90 per cent.
of the goats purchased (in Baluchistan)showed infection, and of these a large number had
a8 many as fifty lesions per animal . Again, it is stated by the Hides Cess Enquiry
Committee, on the authority of Mr. Meyer (of Messrs. Briskey and Company of Cawnpore),
that “ even 80 per cent. of the goat skins may be warble-affected during the worst part
of the season ” and that ** defecta due to the warble are worse, i.¢., lead to greater depre-
ciation, than flaying defects.”

" As to the monetary equivalent of the aggregate loss caused annually to India’s re-
sources by the combined ravages of the ox and goat warble fly, this cannot, even on a
oonservative estimate, be less than 1} crores of rupees, for it has been computed by the
Hides Cess Enquiry Committee that the annual production of raw stock (including a
negligible quantity of sheep skins) in India can be valued at 18} crores and that the loss
due to depreciation from all causes amounts to 3-20 crores, so that at least 50 per cent.
of this depreciation may perhaps be safely attgibuted to the ravages of warble flies. The
actual loss is doubtless considerably higher, for, in Canada, the ravages of the ox warble-
fly have been held to account for a monetary loss amounting to 20 per cent. of the value
of hides, and there is no reason to suppose that India is any the better in this respect.

I1.—A Brsef Survey of the Work done in other Countries,

It would be instructive briefly to consider here certain aspects of the work that is
being done in other countries in connection with the warble-fly problem.

(a) In England.—The Warble-Fly Comnittee appointed by the Ministry of Agricul-
ture and Figheries issued, in 1926, a comprehensive report embodying their recommenda-
tions concerning the ** possible ways and means of exterminating the Warble-Fly Pest
and during the past 3 years, truly phenomenal progress has been made towards the era-
dication of this pest in certain areas as & result of an almost *“ whirlwind campaign ™
started by the Leathersellers’ Company’s Warble-Fly Committee. Theexpensea involved
in carrying on the work of the Committee were met from grants-in-aid received from
the Empire Marketing Board (vide page 46, “ Empire Marketing Board, May 1931 to May
1932 * June 1932) and also from contributions received from varjous bodies interested in
the problem. Some striking instanges of the success of the campaign mentioned above are
cpntmned in a report, issued in November 1930, by the Department of Agricultural Educa-

_tion, Worcestershire. According to this report, a reduction to the extent of an average
of only one warble per head (all stock) was effected, as the result of an intensive campaign,
in &n area containing 10,196 head of cattle which had an average initia] infestation of 8-4
 warbles per head, .
(5) Denmark, (¢} Belgium and (d) Swedem.—Legislative action has been taken in'all
three countries to make treatment of cattle against warblefly infestation compul-

- gory. .In Denmark, the enforcement of legislative measures has resulted in warble-fly

infestation being reduced from. 296 to less than 6 per cent, ' :



145

(¢) fermany.~—The problem of the warble-fly in this country {s being dealt with by &
joint organisation representing both the tannners and hide-dealers and intensive trials
-are being carried out with various methods of eradicating the pest.

(f) United States of America~Extensive investigations have been carried out upon
the life-history of the ox warble-fly (vide ** The Cattle Grubs or Ox Warbles, their Biolo-
gies and suggestions for Control,” by Dr. C. Bishopp and others : 1926). “ An investiga-
tion is being undertaken in an ares where the fly has not yet become established, in an
endeavour to discover an effective method of controlling the fiy .

IVf——Sm proposed items of Research in the Warble-Fly Problem $n India.

Tt is needless to say that in the countries mentioned above, the development of suit.
able combative measures against the warble-fly has only been made possible as & result of
intensive researches into the life-history and bionomica of the fly, so that whatever may be

“the type of organisation formed in India to deal with this problem, it will be powerless
to achieve tangible results in eradicating the pest until {t is in poesession of certain funda-
mental facts concerning its babite and distribution. The Hides Cess Enquiry Committee
have used the expression * adaptive research * with reference to the warble-fly problem
in India, presumably meaning that it might be possible to adapt, for the benefit of India,
‘the types (and perhaps, to some extent, also the results) of research executed in this field
in other countries. Thig, however, as the Committee have evidently recognised, is posaible
of achievement in India only to a very limited extent, particularly in the absence of suit-
able organisations which might be invited to co-operate in investigations of this kind. In
suggesting the following items of research, regard has therefore had to be paid to the dis-
-abilities mentioned above and also to the fact that any work that is undertaken should he
of a kind that could be expected to yicld tangible results during the 6-year period for which.
the grant is being asked for.

(@) Species of Warble-Flies oocurring in India,

In the history of Veterinary Entomology in India, there perhaps does not exist a more-
amazing example of our ignorance of the insect fauna of this country than the fact that,
until recently, the common species of ox warble-fly in India was regarded to be Hypoderma
bovis, whilst it is now known to be H. lineatum. As for H. bovis, however, although there
is no definite record of its occurrence in this country, it would be useful to remember that,
a8 remarked by Warburton (1922), both H. lineatum and H. bovis * occur, though very
unequally, in all countries from where warble attack hes been reported ", It may he
mentioned in this connection that out of a consignment of about 50 specimens of warble-
grubs received at Pusa, during 1923-24, from Veterinary Workers in the Punjab, about 12
were made out to be H. bovis (Fletcher and Sen, 1930), 8o that the first desideratum in
connection with the warble-fly problem in this country is to obtain confirmation of this
finding, and this can only be done by an examination of as many specimens of warble-grubs
‘a8 possible, collected from infested localities in India, at different times of the year. An
4indirect, but equally important result of an investigation of this kind will be the acquisi-

*tion of definite knowledge concerning the relative abundance in India of the three specice,
namely H, lineatum, H. bovis and H. crossii and also their regional distribution.

(b) The seasonal prevalence of Warble-flies and the Extent of Damage caused by them in the
different localities in India.

In November 1923, the present writer, in collaboration with Mr T. Bal:nb{iggo Fletcher,
(lately Imperial Entomologist in India), had copies of & circular distributed among
Veterinary Workers in the Punjab, wherein information was requested upon the subject
mentioned above, The statements received from the different districts were, hoyevef,
disorepant and could hardly be utilized for the purpose of arriving at & eoqclusnon in
.regard to the extent of infestation and the seasonal occurrence of the flies. It is m?edlmt
to mention that exact information on these two pointe is of the first importance in the
matter of devising control measures against these pests.,

A
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{c) The Faclors which determine the Concentration of H. lineatum in eertain Area and ilg
absence from olhers.

A problem of abeorbing interest in connection with the distribution of H. lineatum-
in the Indian Region is ita almost exclusive occurrence in comparatively dry localities
(e.g., North Western India) and its abeence from the moister areas, e.g., Madras, Assam,
Burma and Ceylon. The interest of the problem lies in the fact that by far the greater
part (about seven months) of the life of this insect is spent in the larval stage in the tissues
of its host when climatic variations are not likely to affect it to any notable extent. It
would therefore seem that ite regional distribution is mainly governed by ecological factors
as they affect the insect in the very brief span (hardly exceeding one week) of its winged
existence, when . ... it is8 even devoid of the power of feeding and therefore cannot be ad-
versely affected by the abeence of any special class of food ™ (Fletcher and Sen, 1930).
It would be of interest to investigate the factors that are responsible for this remarkable
regional demarcation in the distribution of this fly, although it is obviously not possible
at present to foresee the use to which & knowledge of these factors might be put for the'
purpose of eliminating the “pest. .

(d) The Number of Broods of Warble-Flies in India.

It has been stated by us elsewhere (J. Central Bur. Anim. Husb. and Dairying in India,
Volume IV, 1930, page 31) that in India, H. lineatum has probably one brocd in the year.
It is needless to mention that this statement was largely conjectural, being based wpon
considerations of the life-history of this fly as worked out in other countries. It is, how-
ever, of importance that we should be in possession of first-hand observations on this sub-
ject, particularly in view of the reported occurrence in certain localities in England of

- early maturing ” and * precocious  warbles. The importance of exact knowledge on,
this point can hardly be exaggerated, for without such knowledge it will hardly be possible
to determine correctly the exact season (or seasons) of the year when control measures
are likely to be most effective. These remarks also apply to H. crossis.

(e) TAe Predilection Faclors which determine the Fly's choice of Host for Oviposition.

A number of workers have referred to the fact that certain classes of cattle are more
gusceptible than others to warble-fly infestation. Thus, according to the Worcestershire
report mentioned earlier in this note, cows in that locality were found to be much less
infeated than other cattle, whilst a report received in 1923 from the Rawalpindi
District contained a statement to the effect that “ thick-skinned animals and those in
rural areas are more affected than thin-skinned ones and those in towna”. It would be
desirable to collect statistical data in verification of these statements.

There is little information on record concerning the extent of warble infestation in
mammals other than ruminants in India, although warbles of equines, at any rate, are not
uncommon in other countries. The question is of importance in view of the possible
advantage of utilizing cast-off animals (which are valueless as producers of hides) for the
Lurpose of diverting the fly’s attack from cattle and goats in infested areas. This would

analogous to the well-known method of utilizing alternative food-plants, by way of
* trap crops ™ for combating certain classes of agricultural pests.

() The Life-histories of Indian species of Warble-Flies.

The information on record concerning the life-history of H. lineatum under Indian
conditions is extremely fragmentary, and although it is possible that it does not differ
matenally.irom what is known about thia species in other countries, it is desirable that we
should be in possession of first-hand observations in this respect. It can hardly be regarded
as being to the_credit of workers in India that in the Report of the Hides Cess Enquiry
Committee in India (page 39), the salient features in the lifecycle of thia species have
been explained with reference to the conditions obtaining in Kansas and by means
of a graphic illustration borrowed from a bulletin issued by the United States Department
of Agriculture. . ; ) "
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'(g) The Course of Migration of the Warble-Grub through the Tissués of ite Hosl:

A considerable amount of speculation exists in regard to the route taken by the
warble-grub (H. lineatum) during the period that elapscs betwesn ita disappearance
beneath the skin of its host and the appearance of the characteristio warble lump which
it causes, although it is known that at & certain stage in the course of this migration the'
grubs re-appear with remarkable regularity im the eubmucosa of the cesophagus. A
knowledge of the factors which cause them to invade the cesophageal tract and also of the
extent and causes of their natural mortality is likely to prove of value in devising contro?
measures against this pest.

(k) Optimum Conditions for the Emergence of H: lineatum from ita puparium.

Whilst, under natural conditions, it is relatively simple to procure esamplea of mature
warble-grubs, the winged adults of H. lineatum are extremely rare to find (the Entomo-
logical Collection at Muktesar contains only a singlo specimen of the winged fly), and it
may be of interest to mention in this connection that no fly emerged from o lot of pupae
kept under observation at Muktesar for upwards of one year. Reference need hardly bd
made to the economio importance of precise knowledge of the factors responsible for the
normal emergency of the fly.

(5) Measures for the Control of Warble-Flies in India.

Work on this head will be undertaken after some knowledge has been gained con~
cerning the habits and bionomics of the fly. The probable lines of experimentation in
this connection will be as follows :—

(1) Testing the value of certain oils and compounds when used a8 repellents on the body of the
host for the purpose of preventing the fly from luying its eggs.

Although workers both i England and America do not regard this mothod of pre:
vention as holding out any promise of success, nevertheless it would seem to merit further
trials, in view of the statement that by covering the legs of cattle with certain repellents
“ considerable, if not complete, protection was afforded . (Report of the Departmental
Committee on Warble Fly Pest, Ministry of Agriculture and Fisheries, London, 1926),

(2) Immunization of cattle and goats against warble-fly infestation.

It is common knowledge that some animals are invariably infested with warbles
whilst others of the same herd and pastured on the same field are consistently free from
grubs. The possibility therefore suggests itself that the factors responsible for the oc
currence of natural immaunity in certain animals may be capable of being artificially
teproduced for the purpose of conferring protection on the entire herd. The importance
of investigating these factors has becn stressed by certain recent workers in this field.

(3) Destruction of mature warble-grubs in situ by the application of dressings on the backs of
' énfested animals,

The destruction of warble-grubs by means of * dreesing ** is now extensively practised
in both Europe and America, the main ingredient which enters into the composition of -
these “ dressings ™ being derris powder or its proprietary modification known as ** Polvo ™,
A considerable degree of success is claimed to have been obtained from the use of this
inexpensive material, but Mr. F. P. Norbury (1930), Chairman of the Agricultural Educa~
tion Sub-Committee, Worcestershire, mentions the possibility of some ‘‘ bye-product
worthless for other purposes ” being discovered for use in place of derria, and his suggestion:
would seem to merit consideration in this country.

, The application, under field conditions in India, of the measures outlined above, would
necessitate the appointment of the Veterinary Assistant asked for. He will not only
direct the actual control operations in the field but will also report the results of these
operations from time to time for a period of not less than 2 years.



148

Slatement of expenditure in tion with the proposal to appoint an Entomological Assistant
and a Laboratory Subordinate for 5 years on Rs. 150—10—190 and Rs. 30—1—34 res-
pectively and one Velerinary Assistant on Rs. 150—10—170 and a peon on Rs. 14 per
mensem for 3 years for research on Warble Flies. ’

Yoot e e s s e F— . B .- P - =

o s 8 b 8 :

1 8,8 3,9 2 LI
1585 28388 ¢ %

3 328 FE A58 8 g T
S %% o, Y8 4§ 7 ¢ 23

[ I I I B L I

1S hd e bg 12 s 3

g 37834 8 &8 A

Re. Ra. Rs. Rs. Rs. Ra
Rate 15010190 15010 30134 14
d S o

ot yenp - §800 33 .. .. 360 22 .. 1000 220 3,752

3
£
34

2nd year .. 1,920 30 .. .. 3712 23 .. 1000 230 3915
3rd year .. 2,040 400 1,800 350 384 24 168 2,000 420 7,580
4th year c 2160 430 1920 370 396 25 163 2,500 450 8419
Bth yoay ;- 2,280 440 2,040 400 408 26 168 2,500 470 8732
Grand Totel Rs. .. .. .. oo .e ee e .. .. 32402

Say.. .. . .. . . . .e .. .. 32,400

Nora (1) For calculating Pensionary Contributions for Assistants service has been
taken at 10-11 years and 7%, of actual pay. For the Laboratory Subordinate 1/16 of
pay has been taken.

(2) Leave Contribution has been calculated @ 12}% of actual pay.

M172ICAR _ X
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APPENDIX XX.

SUBJECT NO. 20,

EXTENSION OF THE RESEARCH WORK ON THE EFFECT OF IONS ON THE
GROWTH OF PLANTS BY DR. 8. 8. BHATNAGAR UP TO THE END OF MAY
1933.

In chober 1930 the Advisory Board recommended, by circulation, an inferim grant
of Rs. 1,600 to Dr. 8. 8. Bhatnagar for research work on the effect of ions on plant growth,
and at its meeting held in January 1931, the Board supported the main scheme at a cont
of Rs. 3,000 per annum for a period of two years (including the amount of Rs. 1,600 already
recommended) These recommendations were accepted by the Governing Body and the
scheme 'was accordingly started from the 15th January 1931. A report of the work done

.in connection with the scheme during the period January 1931 to March 1932 waa placed
befcre the Advisory Board and the Governing Body of the Council at their meetings held
in July and October 1932, respectively.

2. Dr. Bhatnagar has now applied (Annexure I) for an extension of the grant up to
the end of May 1933 (the end of the Academioc year and crop year) at an additional cost
of Rs. 75 per month during the period of the extension. The additional cost to the Council
on this account will therefore be Ra. 337-8-0 only.

.. 3. Acomplete and detailed report of the work done, referred to in the upplwatwn will
be found in Annexure I,

4. The application is for the consideration of the Advisory Board.
. CHARAN DAS._
The 24th January 1933, . Secretary.
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ANNEXURE 1.

Cory or D.-0. LETTER: FROM PrOFEsSOR 8. 8. Buatvacar, D.So. (Lorp.), F.Insr. P.,
DirgeTOR, UNIVERSITY CHEMICAL LABORATORIES, LAHORE, TO THE chn-CnAmmx,
IvPERIAL COUNCIL OF AGRICULTURAL RESEARCH, NEw DELHI, DATED THE. 10TH
Janvagry 1933.

I shall be obliged if you will kindly extend the grant for work on * The Effect of Ions
on the growth of Plants ”’ till the end of May 1933, when the present academic year ends.
A complote and detailed report on this work containing the results of experiments in culture

-golution and in sand has already been submitted to the Imperial Council on 2nd January
1933. Therein I have drawn attention to the necessity of completing field experiments in
the case of the plants which have been found t6 show increased growth under the influence
of certain ions in water culture and in sand. The plants which still remain to be investi-
gated in the fields are gram, moth, jwar, barley and cotton-seed. The. experiments on
these plants will be started in their proper seasons during the present year.

I hope the Imperial Council will be pleased to extend the present grant till the end of
May 1933 and if possible to sanction & reduced grant of Rs. 75 per month to complete the
field experiments during this year. I appreciate the financial difficulties of the Council
and as you would notice, I have tried my best to be ad economical as possible.
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ANNEXURE II.

REPORT OF THE WORK ON * THE EFFECT OF iONS ON THR onom OF PLANTS ”°, CARRIED
out Ar TaE UNIvERsITY CHEMICAL LABORATORIRS, LAHORE, UNDXR A GRANT FROM
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, FOR THR PERIOD, FEBRUARY
1931—OcroBER 1932.

During the years, February 1931 to October 1932, expenmenu haveé beert performed
on Gram, Moth; Jawat; Cotton-seed, Peas, Barley, Maize and Sem. Ini all theke cades the
effects of about 15 metallic iona has been invertigated. The experiments wero simul-
taneously performed it water culture, in pure silica and in amall fields. Experiments in
culture solutioh and in }:bts have been compleu»d in every case dnd the influetice of Thorium,
Uranium, and Cerium on pead and maize in fields hae been investigated. The presence of
the iadioactive subktarices apecially of Utdnium, Thoriun and Cerium showed & very
accelerated growtli in & number of casee and the effect of these ions is now being investi-
gated in small fields where the conditions for the growth of plants are more natural than in
the pots or the: bottleﬁ cofitaining the eulture solution.

~ The met ds of | prepanng the sand and the culture sohitiot:a used in thess experiments
are describ elow —

White sand of 8 high degree of purity was used and was supplied i)y\the Ceramio
Department of the Forman Christian College, Lahore. The purification of the sand was
carried on for a number of days. The sand waa first ignited in a muffle furnace to burn
off any organic matter. After ignition the sand was analysed and gave the following compo-
pition :—

Siog .. . .. .. . .. 994 per cent.
Aly Oy .. .. . . .. .. 040
Mg0 .. . .. .. . .. 003 ,,
Alkalis .. .. . .. 014,

The sand was further t.reated wnth dxlnte nitric acid and thoroughly washod with
distilled water. The sand was then dried in porcelain dishes and then filled in the pota.
Experiments were performed in the pots filled with the above quality of sand as well aa in
bottles containing the culture solution. In the case of experiments on Jawar, Moth and
Peas, the culture solution of the following composition was used :—

Potassium nitrate .. .. .. es 100 grms.
Calcium nitrate .. . . . " 265
Magnesium nitrate . . . - 25
Iron Phosphate nitrate .. . . .. 60
Distilled water nitrate .. . . .. 10-0 litres.

Wide-mouth bottles of equal capacmeq were selected for these experiments and each
was fitted with & cork with three holes and cut in two halves to sccommodate the plant.
A small pad of cotton was placed between the two halves and the plants were carefully
placed between them.  The other two holes in the cork were used for bubbling in sir after
every third day. The aeration was conveniently done by passing & stream of water into s
big aspirator bottle and bubbling the displaced air into the bottles for five minutes. The
plants showed a very regular growth in the bottles, but uncertain growth was measured
after the fourth or the fifth week. The bottles were covered with black paper and were
kept in a verandah where they were fully exposed to the diffused sunlight.

The seeds were carefully chosen of as nearly the same weight and size as poesible and
were placed in the purified sand for germination. After two or three weeks the planta of
exactly the same size (both the stem and the root) were selected and replanted in the pots
and the bottles containing the culture solution. Measurements were taken for s set of
from eight to ten plants in the case of every ion and the exprements were repeated on st
least half a dozen sets. The results are shown in two tablus in cach case, one containing
the mean values and the other showing the measuremenia for all the plants which were
examined. .

.
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’ " GraM. ’

The experiments on Gram were started in the first week of March 1931. One crop was
gown on the 27th February 1931 in porcelain dishes. The planta of exactly the similar
lengths (both the stemd and the foota) were selected and replanted on the 10th March. . The
measurements of the longths of the plantd, with dates on wliich they were recorded are sum-
fiiarised in Table 1. The measurementsa of the plants whose mean values are caloulated imr
this table are shown i Table (1) (a). ’

" Tamul
Season—March and April.
Experiment in pot.
Dates.

Toth~ 12th  14th  20ib  O5th  1st I
Jons.  March. March. March. March. March, April. April. Remarks.

Uranium .. 34 3-08 44 765 8-85 Developed. Yellow

stain on 29th

March.
Thorium .. 34 3-95 43 7-81 9-04 10-35 e
Zino .- 3-3 3-3 4-0. 757 8-32 10-84 .

Cetium .. 35 37 41 178 864 975
Copper .. 34 35 ‘42 59 1792 '9M
Lead .. 34 34 41 510 741 Twoplantsoutof
five showed signs
of dying up.
Silver .. 34 35 40 483 T30 885 .
Nickel .. 36 37 40 523 705 890
Cobalt .. 345 35 41 547 1745 '9-25 .
Manganess.. 3:3 3-8 40 658 78 935 .
Calcium .. 34 35 42 .574 7175 955 .
Blank . 34 36 41 &8 763 933 .
Blank .. 34__36__41 582 758 900 .

e  Tasiz I (a}—{Mear valued).
T0th _12th  14th  20th 25t
Tons. Morch, Mooh: March: Mawh. March. Aprl, Remsrks
Uranium  .: i 34 34 a1 L . .-
34 36 44 79 82 .
34 32 40 .. 89 ..
33 38 44 73 96 ..
34 37 . 46 T8 .. .
35 40 48 716 88 ..
34 42 51 . . .
34 31 471 73 .. .
30 30 40 75 90 .
Blank .. + 35 38 37 58 719 ..
: . 34 38 40 &1L 82 93
34 35 41 60 78 .

34 3-6 4-0 5-8 .. .

3-4 35 44 55 7-6 9-7
3¢ 35 4-1 58 7-0 89
35 e ve . e .e
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Tasre I {a)}—(Mean valuss)—comtd.
Tons, 10th  12th  14th  20th  25th st
March, March. March, March, March. April Remarks.
Thorium .. . 39 40 .. e 98 ..
35 43 43 74 090 103
39 . 43 71 84 104
39 37 . . . .
35 .. 486 18 890 9@
‘34 41 . . . .
34 41 43 82 92 105
3-9 39 40 %9 90 109
Zino . . 38 32 41 79 88 113
34 33 37 16 718 101
38 31 41 18 . 10-8
5 84 40 13 82 1F
33 32 42 16 v ..
33 35 49 11 e -
33 33 43 15 83 103
36 381 46 10 . .
Cerium .. .. 85 39 43 178 .
35 37 44 75 886 97
35 86 41 7.2 88 .
86 36 38 81 81 91
3.5 38 44 78 01 13
Copper .. . 34 35 44 58 73 02
34 36 40 56 78 91
34 35 . v 9 ..
356 35 42 632 179 91
33 3 . . . .
34 35 42 59 85 90
Lead . .. 34 34 40 5T 79 ve
34 35 44 51 69 .
34 36 42 51 T4 .
35 34 40 65 .. e
33 33 38 . . .
34 34 41 45 76 .
34 34 390 41 72 v
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Tasrz I (z)—~contld.
Ions. 10t 12th 14 ‘90th  25th  lst
. March March. Mrch, March, March Aprl, Remarks.
Silver ... 3-4 36 3-8 4-8 76 88
34 37 42 46 e
3-4 33 49 50 73 .
34 34 40 . . .
34 35 3-6 .
Nickel .. . 36 89 44 57 7.4 88
36 37 40 47 70 89
34 35 36 52 66 90
36 37 40 50 65 86
35 386 40 51 60 .
35 39 38 590 63 8-4
Manganese .. . 3-3 35 4 6-0 7-4 .
.33 35 43 63 178 9-3
3-3 3.7 40 64 76 97
34 3-6 37 59 78 9-9
35 35 40 56 76 87
33 35 41 59 81 9:3

Another set of experiments was simultaneously started in culture solution and the
plants were transforred in the bottles on 10th March, The plants were aerated on alter-
nate days. The plants were transferred in every bottle and the ‘measuremetits in’'the
following table are a medn of about 3 plants in each case. These experiments on Gram
wore continued till the 1st week of April. The measurementsafter this time were irregular

and are therefore not included in these tables.

ments of the plants.

TasLe I
Season—March—AKpril,
Plant—Gram in water culture,

Table II(a) oontains the actual measure-

Tons. 10th  12th 16th  20th  28th  1st
March. March. March. ifarch. March, April, ~ Remarks.

Blank .. 346 43 59 610 754
Uranjum .. 345 46 52 7712 9601 .
Thorium 340 47 59 812 923 .
Cerium .. 347 462 541 TO  8H ..
Copper « 848 38 ‘4.3 554 800 .
Lead .. .. 35 391 42 44 59 .
Silver .. i 347 362 40  £65 .. . Yellow tips of
Nickel « 3650 4-11 475 -5-11 7-45 .. the  leaves
Cobalt . 348 362 ‘50 555 726 .. ' after l6th
Manganese o 344 3472 4:1 " Damaged, March,
Calcium s 342 414 4.6 583 812 ..
Blaok .. « 349. 421 4.7 602 T8¢ ..
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Taépe IJ (a).
Tons, Cqoth 12t 16tk 20th 28th
March.  March.,  March.  March,  Mamh, Remarks
Blank 34 48 56 6:3 78
3-4 46 51 60 15
34 4.0 63 61 12
34 43 59 59 76
34 4] &6 . .
35 42 52 56 71
34 46 57 59 .
34 43 58 61 74
Uranium . 34 4+9 55 7-9 94
34 46 50 77 90
35 48 63 7-3 .
34 43 52 7.5 86
3-4 41 5-0 .. .
34 49 49 71 9-0
34 4:0 4:6 .. .
Thorium 3-4 49 69 8-4 9-7
35 53 5:8 86 .
35 9 57 81 .
3¢ 45 53 78 92
34 43 50 8-6
33 41 52 81 9-0
34 47 #1 8:1 87
34 4-6 60 .
Cerium .. 35 . 5-8 70 9-3
35 4-6 52 7-6 9-0
3.5 40 54 7-3 86
34 44 50 64 85
34 4-1 48 6-0 89
34 4.8 54 7-0 89
35 4:2 5-0 -
34 4.6 53 7-} 88
.Copper .. . 35 3:8 4-6 57 .§-6
36 38 40 53 74
36 3:6 4-3 5-3 e
36 - 35 42 56 72
35 3:7 48 67 .80
24 "0 49 .. ...
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Tasee I (a)—econid.
Tons. 10th 12th 16th 20th 28th
March: March. March. March, March, Remsarks.
Lead .. « 35 37 4-6 44 54
34 3:9 4-2 .. ..
35 &1 38 4-4 5-9
35 39 43 43 64
Silver .. . 35 3.9 4-0 . ..
o 34 3.7 4-6 .
34 36 43 4:6 .
35 ‘3.7 3.7 4:6
.85 40 39 . .
35 42 4-0 . o
Nickel .. e K5 44 47 54 14
34 .40 45 53 .
35 41 42 51 79
34 42 46 58 ..
- $b 3-8 52 4-8 69
35 .37 5-1 49 ..
34 4:0 48 50 .9:3
Cobalt .. v B8 49 53 54 -8
. RS- BN ] 5-0 58 e
' 34 . B5 53 56 7-4
35 4-0 58 5.9 ..
34 .33 47 58 7-2
34 41 49 61 .
35 36 5-0 56 66
Manganese .S 37 41
' 84 3-9 . -
36 3T 3-8 . ..
34 36 43 . ..
2:5 4:0 4:1
84 37 - 4+4
- 3-8 38 e
Moys.

Experiments on Moth werastarted in sthe baginning of April 1931. The season for
sowing these cereals is in October, but the.growth of these plants in these months was found
to be fairly satisfactory for thesw measusemenss, The seeds were sown on the 26th March
1931. Plants of exactly similar-lengths were sorted -on the 10th March and were planted
in the pots as well a8 in the cultnre solugiens. Tha measurements for the set of experi-
ments in culture solution are inqjuded in Table IIL
M172ICAR ‘ o :
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Tanre IIL
Seaam—Afuil—-MEy.

Plant—Moth’in water culture;

Tons.

Maximum height of the plants in
cms: on

“ 10t 18th 22nd 26tk
April.  April.  April  April

Reomarks.

Blank .. .
Thorium
Nickel ..
Cobalt ..
Uranium
Sodium ..
Zino .
Copper ..
Manganese
Strontium
Calcium ..

o
..
..

2.0 27 41 .

2:0 35 41 4.8
20 35 41 48
2.0 29 35 43
2.0 87 53 ]
20 27 52 &8
2:00 31 4-2 (]
2.0 30 3-6 44
2.0 28 33 41
20 25 44 83
2.6 37 47 66
2.0 28 4.4 &5

Died,

The plants which
showed initial rapid
growth were found
to be the first to
decay,

Tasre II{a).

Tons.

10th  18th 22nd  26th
April. April. April.  April.

Remarks.

Blank ..

220 256 39 ..
2§ 27 43 e
20 29 43 .
2.1 30 42 ...
2.0 28 41 ..
19 27 40 ..
20 3-1 3-9 e

Thorium

20 33 43 45
20 365 41 48
21 .39 42 44
2.0 37 40 50O
s.b %3 41 4
20 31 39 47
10 35 &% a8
19 34 40 46
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‘Tanrx I(g)—econtd.
. Tons, 10th  18th’ 22nd  26th .
Aprii  April  April. April Remarks.
Nickel .. e .. 20 32 43 46
20 36 44 4-8
2.0 347 4-1 51
2.0 33 3-8 45
.20 .30 39 4-8
Cobalt .. . . 19 3.2 34 41
2:0 .30 35 1.0
20 28 33 44
19 2-9 3-3 4.6
-2.:00 27 36 46
20 28 37 43
Uranium - -~ 20 39 5-3 57
-2:0 40 50 55
.2:0 387 4.2 57
20 .35 53 5-7
20 37 566 59
Cexium .. .- . 2-0 2:5 52 55
: : 20 27 55 6-0-
+2:0 -26 54 .57
2 «29 48 .58
<20 .27 .52 .56
200 .29 19 .61
: 21 .30 .46 .60
Zino .. . e +2:0- .29 .37 .41
~20- -390 -38 .44
20 .32 .36 486
.22 . .80 -35 .45
#20 .28 .37 .49
-2:0 33 39 40
20 28 34 4-2
2r 32 36 &I
Copper .. .. e .20 28 30 41
.20 _28 ' 33 42
2:0 27 31 4-2
L2128 31 43
20 24 33 40



159

Tasre HI{a}—coneld.
, 10th 18tk 22adr  26th
Manganese . .. 20 26 46 532

20 28 42 5-3
2.0 2-3 4%4 .
20 24 46 54
2.0 2:3 ¢4 5-1
20 23 43 .
20 3.7 43 55
20 26 432 .

Two other sets of experiments (in water as well asin seed) were started on the 15th
April and 17th April, respectively. 'The quantities of the ions and of the culture solutions
were kept the same as in the first set of experiments.. The results of these two sets of ex-
periments are shown in Tables IV and V.

Tasre IV.
Season—April—May.
Plant—Moth in send.

15th  19th 24th 28th 3nd  1lth 20th poooL

Tons. April Aprl’ Apl Aprl May. Miy.  Muy.

Blank .o 22 2-57 35 3-9 49 7-3
Thorium .. 2-3 2-9 35 41 58 91 11-1
Cobalt .. 22 25 35 3-8 5-0 65
Uranium .. 2-1 275 3-8 377 532 731 914
Cerium .. 21 . 265 411 505 6-02 800 102
Sodium .. 2-2 251 3-22. 365 41 511 1-18
Zine . 2115 245 341 3-60 451 59 8-05
Copper .. 225 35 3-01 373 471 Damaged.
Manganese .. 2-100 2.4 3-3 365 4-91 6-52 845
Aluminium 215 242 341 38 50 ¢-6 8-6
Strontium .. 2-2 2-5 341 372 471 601 86

TapLy 1V(a).

Blank © .. 22 2.3 3-6 4-6 44 7-3 ']
2.3 3-6 41 45 4-9 . 91
2.2 2.8 .. 51 47 68 100
2-3 30 32 60 51 83 e
2.2 3-1 35 .. . 74 ..
2:1 2.9 31 3.2 5-4 7-8 89
2:0 2.5 30 39 49 68 94



160
TanLk IV{e)—contd.

I5th  19th  24th  96th  8rd  1lth  20th
 Yons:  ppril  April  April Apl  May. May. May, Temarks

Thorium. .. 23, 20 36 30 52 60 T4
22 30 31 37 50 64 83
24 31 35 38 .. .
24 30 35 37 68 60 B4
22 34 34 37 45 60 719
23 30 31 37 43 51 ..
22 28 40 43 &7 T1 88
2.3 26 49 38 60 77 .,
24 27T 30 33 43 59 80

Cobalt .. 22 27 81 .39 &1 72 80
22 24 35 88 45 65 89
22 25 30 36 41 65 ..
24 26 31 34 42 60 . 7.7
23 20 31 33 50 61 79
22 21 35 39 654 60 71
2.4 24 30 30 .. .. 89
23 28 39 43 55 69 84

Uranium .. 2-2 3-2 3-8 3.2 5-2 7-3 9-8
33 27 34,36 58 7.0 8.0
2.2 25 86 42 54 T8 91
22 22 40 38 53 73 84
2-2 2-6 32 3-8 51 7-6 9:6
22 24 80 40 53 71 80
‘22 28 31 22 685 190 10-0
22 33 39 .. .. . .

P e,

Cerium .. 2-1 2-4. 47 51 . 65 87 10-9
2-2 28 41 48 60 78 102
2-1 30 34 48 53
21 26 37 54 65 8b 96
20 21 30 50 58 80 84
22 24. 40 54 62 7-2 9:0
21 290 . 50 68 86 10-¢4
20 32 4.2 46 52 75 10-0
21 32 '
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TaBLe IV(aj—concld.
16th  19th 24th 28th 3rd 11th 20th
‘,Ions. 'April. -Aprl.  April. “April,  May. “May. * May. Remarks.
Zino .. 22 28 31 29 40 59 &1

22 730 %I %4 &8 55
22 '2200 26 ‘36 ‘50 &5 80
2-1 24 27 30 51 64 19
21 . 24 30 36 856 59 14
22 . 24 37 42 45 63 13
.22 286 30 40 41 47. 64

21 29 39 44 .. .. v

Copper .. 2:2: . '2-8 .o . T .
23 .24 33 38 43 .. .

23 26 27 34 47 .. .

22 25 30 32 o e

22 28 30 42 51 .,

22 23 31 36 49 ..

300 23 36 40 46 .. .

22 22 30 41 52 . .-

21 2-4 3-0 3-4 4-5 8-2 8-0

22 23 31 31 41 60 ..
Menganese .. 21 25 - 33 3.7 48 65 83

22 . 21 . 30 37 43 60 85

2.} 2 34 35 44 170 89

22 21 .30 34 48 15 o1

21 20 36 38 45 ..

22 24 36 40 . 53 68 90

" v TapE'V.
. Seqaoiv—A;;rﬂ;—May_.
# Plant—Mgth in water culture,
"17th  20th  25th  2nd  12th . 20th

) Tons. © April.- ApriL - April. ' May. ‘ May. * May. Reomarks,
Blank .. . 240 260 365 51 765 96
Thorium . v 235 31 365 6J2 94 119
Cobslt .. . 241 25 341 52 692 89
Uraniom .. .. 237 28 37 &6 17 107
Cerium ' .. .. 234 297 42 58 845 113
Sodium .. .. 9240- 265 32 48 545 7-75
Zine i . L. 241 280 33 49 58 835
Copper .. .. 242 268 29 50 66 865
Manganese . w241 255 341 6515 685 885
Aluminium .. 237 267 342 517 675 92
Strontium .. . 237 2.5 343 482 65 845

Blank . 2-32° 2567 348 515 715 895
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TasLe V(a). -

Yona. 17th  20th  25th  2ad  12th
April.  April.  April.  May. May, May.

20th pomarks,

Blank . . 2"_ . . . e
2:5 2:8 36 6-6 7:0 9-6
2-4 2:6 e .. v .
23 26 3-9 4-6 3 9-1
24 2:6 36 51 86 10-1
2-2 2-4 3-0 653 8-2 41
2:5 21 2'9 658 89 9-3
24 2:5 3.3 5.0 7-8 9-7

Thorium .. .. 2-4 3-0 40 . .
24 28 40 60 90 125
24 31 37 ‘81 86 10-7
2-3 34 34 6-7 89 119
2-4 3-0 31 6-2 94 118
2-5 3-3 3-8 6-0 80 10-6
24 31 36 65 94 113

Cobalt .. .. 24 26 35 56 .. 81
24 25 37 540 69 ..
2.3 2-5 39 52 o 89
24 24 40 51 . ..
24 27T 383 54 .. .
25 26 34 57 69 98
‘24 28 36 58 &7 ..
24 25 31 54 69 ..
24 27 30 50 60 ..

Urapium .. .. 24 30 -37 59 T:9 10-6
[ g4 ‘26 %4 B1 70 107

24 ‘928 43 50 7:8 . 10:0

‘24 28 40 55 v

2.4 33 47 .. v as

24 2% 36 53 86 ..

25 29 37 &7 71 105
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' TasLE V(a)—contd.

Iona. 17th  20th  25th 2.4 12th 20t
April-  April. April. May. May. May. Remarks.

Cerium e 23 31 47 64 B4 119
3 35 BY &3 8} 107
24 28 49 59 89 ..
e? 27 4-8 8 89 11-8
238 28 46 56 Bp ..
2¢ 29 42 §O  pp ..
28 33 40 590 88 106
28 28 43 67 89 113

Zino .. .. 24 24 30 50 63 80
: 24 28 86 48 53 B8
23 32 39 490 58 86

24 30 41 49 . .
24 26 B4 53 58 719

24 235 8 56 .. 84
24 26 83 456 69 89
24 28 39 “ ol .
26 27 31 49 57

Copper - 24 23 30 55 .,
2¢ 26 32 &0 . 86
24 27 37 54 .. .
23 26 386 53 .. ..

24 27 29 50 66 86
24 26 34 50 ..

Manganese .. 2.4 2-5 3-8 5-6 7-4 9-7
2-4 276 3-4 5-1 65 8-2
2-4 25 3-6 57 e 8-9
24 -1 3-9 6-8 .. -
2-4 37 34 5-9 6-9 .
25 27 3-0 5-1 6-9 8-7
24 340 3-8 60 e .e
2:4 25 3-3 46 68 9-1
Jawar was sown on-the 25th and 26th April in five big procelain dishes containing puri-
fied sand. These dishes were each of five litres capacity and were filled with equal quantities
of the sand. The plants were sorted on the 10th May and the measurements were taken
after about 8 or 4 days. The growth in water culture was fairly regular, but in pote they

showed an irregular growth after two weeks. The measurements of two experiments per-
formed simultaneously in water culture and in sand are given in Tables VI and VIL
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TasrLz VL
Season—May—Juns.

Plant—Jawar in sand.

Maximum length in cms. of the plant on

AM172ICAR

Jons. 12th 16th 20th 24th 28th, lat 5th  9th Total Remarks,
May. May. May. May. May. June. June. June growth.
Blank “w 20 28 37 4¢3 52 65 718 90 70
Thorium .~ 20 28 40 50 62 75 88 1000 80
Uranium .. 26 39 41 53 68 80 96-1 103 83
Corium “ 20 29Y 36 ¢4 525 67 88 93 73
Nickel . 20 26 31 38 47 56 686 Y4 54
Cobalt . 220 26 32 39 48 60 71 80 60
Sodium .. 20 2:6 315 3-9 465 56 655 7-55 55
Zinc .. 20 255 37 48 49 72 81 90 7-0
Copper .. 206 25 32 40 49 597 645 70 50
Manganese . 29 87 35 41 475 63 62 73 53
Aluminivm .. 20 2-4 30 375 47 5% 66 745 545
Strontium .. 20 26 365 43 62 66 73 81 61
_Calcium o 20 26 34 41 51 63 70 76 56
Tasrz VI (a)-
12th 16th 20th 24th 28th 1Ist &th Oth
Tons, May. May. May. May. May. June. June. June. Remarks.
Blank “ .. 20 26 33 41 56 61 78 ..
20 28 38 45 52 65 79 00
20 24 37 42 50 . .. .
290 30 36 43 52 65 77 92
20 28 39 41 50 63 80 90
20 26 35 43 5'4_67 76 89
‘Thorium «. 21 25 41 50 65 . ..
20 29 40 53 64 74 90 100
20 28 40 52 62 .. .. ..
21 28 43 47 60 75 86 102
20 &7 37 50 62 76 88 98
Umium .e 2'0 2'9 4-2 55 6'8 DL -e
20 30 43 56 68 80 88 106
2:1 32 41 50 67 77 94 103
2:0 29 40 51 65 80 94 ..
N 20 28 39 53 69 83 91 100
Cerium - w 20 2.4 N 34 42 4-1 e s -
2-1 25 3.6 45 525 68 85 90
21 27 38 44 53 67 88 93
20 29.36 44 52 66 =
2:0 27 35 43 51 .. == e
20 2.9 34 43 52 66 91 96
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TasLe VI (a)—conid,

Ions. 12th 16th 20th 24th 28th 1st 5th owh .
May. May. May. May. May. June. June. June, Remarks.

Nickel .. . 20 24 28 36 47 35 .. ..
' 20 26 29 37 46 56 65 72
20 26 31 35 .. .. .. ..
20 26 33 39 48 56 65 78
2.0 26 32 38 . ..

Cobalt .. .. 26 24 32 39 47 58 71 ..
. 20 26 34 37 49 57 70 79

2.0 25 32 39 48 63 171 80

20 24 30 41 47 60 7.2 81

Zine .. -~ 20 25 34 44 56 . . .
26 255 35 48 61 74 78 90
20 25 37 . .

21 26 39 50 59 7-0 81 88
206 25 37 46 57 72 84 92

Copper .. .. 20 23 30 40 49 44 .. ..
20 24 31 40 52 57 63 7.0
21 25 32 41 51 59 65 72
20 25 32 37 47 55 64 68
20 23 31 ... .. ..

Manganeso .. 20 28 35 41 48 53 63 173
20 23 23 41 44 51 62 ..

20 29 34 39 475 55 61 73

2.0 27 32 36 45 .. .. ..

20 25 35 43 47 53 65 74

2.0 26 36 41 47 51 61 72

Aluminium .. 21 23 30 33 . .. . ..
20 25 32 31 48 57 68 75
2-0 23 30 370 46 57 66 74
2-1 26 28 375 43 51 et ee
20 24 30 37 47 658 64 75
2.0 23 31 33 47 .. .. .
2.0 24 29 38 47 56 66 74
20 23 27 35 46 . .. ..
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TasLx VIL

Season—May—June.
Plant—Jawar in water oulture,

Total length in cms. of the plant on

' 12th 16th  20th  24th  28th Total
Ions. May. May. May. May. May. growth. Remarks.
Blank 2-0 3-0 3-8 7-1 82 6-2
Thorium .. 2-0 36 4-9 7-8 84 6-4
Nickel ch eee. 20 3-2 46 74 7-8 58
Cobalt .. o 20 3-4 4.7 7-4 8-0 6-0
Cranium .. . 20 36 49 7-8 86 66
Cerium .. .. 20 33 46 74 83 6-3
Sodium .. 2-0 33 41 69 7-8 58
Zino . .. 20 3-2 4-1 7-1 8-0 6-0
Copper .. .. 20 33 39 6-3 7-6 56
Manganese .. .. 20 30 3-8 6-0 7-7T 5-7
Aluminium .. .. 20, 29 3-8 4-8 7-8 58
Strontium .. .~ 20 2.7 41 7-2 7-9 59
Calcium . 20 31 40 7-0 78 .58
TasLk VII (a).
Ions, 12th 16th 20th 24th 28th Remarks

May. May. May. May. May.

Blank .. - 20 3-0 3-6: 7-8 -
2.0 3-2 3-4 7-1 8-9

2-0 3-1 3-8 8-0 7-5

2-1 3-0° 4-2 7-2

2.0 3-3 3-9 7-9 .

21" . 2.8 36 6-7 8-2

19, 3-0 3-3 . T

2:0 3.3 3-8 7-0: 8-7

} 2-0 1-7 4-0 7-5 77

Thorium ve 2.0 - 4-6 50 7.3 -
. 20 8.9 53 7.8 9-0

20, 3-6 49 7-6 8-4

2-1 3-5. . 4.8, 8-0 .e

20 3.9 4.9 7-9 ‘8-3

2-0 ‘4.0 51 . .

2:0 33 45 8-0 78

1-9, 3-1 4-8 81 7-9

..2:0 . 34 e -
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TasLr VII (a)—eontd.

Tons. 12th 16th 20th 24th 28th  Remarks.
May. May. May. May. May.
Uranium . 20 - 38 4 7-3 .
2.0 36 49 78 83
2.0 3-9 53 7.7 8-6
2.0 40 ¢3 . .
2-0 33 45 82 59
20 36 49 7-4 85
2-0 33 .. 7-4 .
Cerium .. .. 20 3.0 49 7-4 89
2-0 36 46 7.7 83
2-0 3-3 43 71 7.7
20 32 54 7.9 85
1-9 2.8 41 6-9 8-1
2-0 31 4-4 e .
2-0 32 46 7-4 .
Niokel .. .. 20 34 48 7-9 84
2-0 3-2 44 -4 78
1-9 3-0 4-6 6-9 7-2
1.9 2-9 3-8 68 .
1-9 2-8 a1 6.7 e
2.0 31 42 - .
Co. e .. 20 34 4.7 19 8-0
2.0 3-4 45 6-9 81
2-0 33 «9 . T4 .
2:0 31 3 e ..
21 2.9 40 . .
Manganese . 2-0 2.7 3-8 .. .o
20 30 3-8 59 77
2.0 36 40 6-0 7-6
2.1 3-7 41 . e
2.0 2.9 39 . 63 .
1-9 34 3.9 6-4 80

2-0 31 37 717 7-4
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TasLe VIY (a)—ooncld.

Tone, 12th 16th 20th  24th 28th  Remarks.
. May. May. May. May. May.
Zino .. .. 20 31 41 .. .
2-0 3-2 43 7-0 8-4
2-0 3.4 39 71, 8-0
2-0 3-6 41 72 7-6
2-0 3-0 44 7-5 8-6
2.0 28 3.8 8-7 82
2-1 3-6 3-7 .
. Cu . . 20 3-3 39 63 7-6
2-0 3-7 3-9 65 7-9
2-0 2-9 39 6-1 7-3
2-0 2-8 4-0 . .
19 3-0 4-2 . 7-1

Two crops of Jawar were again sown on the 20th May with a view to repeat the above
experiments, but on account of the untimely season for the cereals and the intense heat of
Lahore in these months, the measurements taken in June for the crop were very irregular.
Cotton-sced waa also tried, but both these crops had to be abandoned on account of the
very unfavourable season, In Table VIII are shown some of the measurements in the case
of Jawar. A dust storm on the 20th June destroyéd the crop of Jawar completely and no
messurements could, therefore, be taken after that date,

Tasre VIIT,
Season—June 1931.
‘Plant—Jawar in sand.
Tons, 8rd June. 8th June. 14th June. 19th June. Remarks,
Blank . 366 397 45 460
Thorium . 372 4-21 432 4-5
Uranium .. 3-68 4-68 4-75 56 Mean of two plants only
i 3rd was damaged.
Cerium .e 370 4-71  Yellowness developed on certain leaves, hence
rejected.
Nickel . 377 4-21 4-64 475 Measurement of one plant
only which showed satis-
T facto wth,
Cobalt . 3-68 4-Q 4-36 5-0 v g
Zino . 3-64 4-11 4-61 5-22  Yellowness on some plants
after 19th,
Copper e 367 Damaged,
Manganese .. 3-66 4-24 4:72 5-0 -
Alumigjum .. 3-7 Damaged.

Blank . 360 3-82 44 - One plant was damaged.
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TasL VIII (a).

Tons, 3rd June.  Sth June. I4th June,  ¥9th June, Remarks.
Blank ., .. '3-6 4-2 49 49
3-6 40 48 46
.36 38 ‘47 e
3.6 3.7 . .
35 . 38 41 43
3.6 3-9 " .
3.6 41 44 45
Thorium . 3.1 40 43 43
3-8 40 40 48
37 44 4.7 47
37 42 43 45
37 42 43 44
3.7 46 48 60
37 47 47 50
3-6 41 4-2 48
37 ‘40 44 46
3.7 . . .
3-6 ‘4.9 . ve
37 50 . .
3-8 . .. .
3-7 44 . -
3.7 . . v
Uzanium . 3.7 4-8 48 6-0
‘ 3.7 47 41 5-0
3-8 41 4.2 .48
3.7 40 44 46
Nickel ... o . 39 41 46 -
| 3-8 43 &9 L
-~ 3.8 4-2 4-65 4756
37 48 - . -
3-8 45 - 47 49

3-8 43 44 | .

an
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TarLe VIII(a)}—contd.
Ions, 3rd June. 8th June. 14thJune. 19th June. Remarks.
Cobalt .. 3-7 ’ 4-3 4-6 5-0
317 * 40 4-3 5-4
3-7 . .
3-7 37 . 46 16
Zine .. - 3-6 43 49 54
3-8 4-0 4-6
- 3-8 e 13 5-2
3-5 4-0 4-5 5-0
3-6 39 4-8 5-0
36 38 . ..
Co - .. 3-6 41 .. ..
36 39 . .
3-6 4-2 - .
36 -
3-8 - -
3-6 -
Manganeso . 3-6 4-4 4-6 5-3
3-6 4-2 © 4.7 5-1
36 . 40 49 50
3-6 4-0 4-8 4-8
3-6 3-9 4-7 .-
3-6 T 4-2 4-4 3.7

The rains had set in in tlie middle of July and another set of Jawar was sown on the
30th July. The plants were sorted on the 8th August und planted both in the culture
‘solution as well as in pure sand. The quantities of the jons added in these experiments
were nearly ten times more used inthe previous experiments of Jawar and Moth.
In the cases of thorium and uranium the growth was found to be increased in increasing
‘the concentrations of these ions. Both these substances indicated the maximum growth
and the effect of other ions was obtained in the same direction as in the previous experi-
ments completed in the month of May. The results of the two experiments simultaneously
-carried out in the potd and in the bottles are summarised in Tables IX.and X.
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Tasrk IX,

Season—August-Septembe?.

Plant—Jawar in water culture.

Ions.

&

10th 15th 21st 23rd 28th

Aug. Aug. Aug.

Allgu

Aug,

st

15th

Seépt. Sept.

Blank
Thorium
Uranium
Cerium
Zine
Coppet

v

%)

)

Manganese s

Nickel
Cobalt
Blank

2-03 3-;0 37

.. 22:35 3-16 4-00

b

L)

(X3

L)

275 3-00 435
2-50 285 4-25
2.5 2.9 375
2-65 218 375
2-31 2.81 3-58
2.30 2-75 3-53
2-25 2-9 3-65
2:30 2-92 3%

4-75
5-45
5-95
8-26
162
481
4:92
440
3.95
4-05

6-23
6-86
'8-45
6:51
526
54
5'50
581
5-85
6:35

7-55 11-94
9-32 1286
9.55 13-35

6-75 12-33°

1-85 12-132
7:41 11-68
7-40 1173
746 11:83
7-82 11-93
7'42 11'00

TasLE IX ()

Tons,

10th" 15th 21st
Aug. Adg. Aug.

23rd
Allg|

28th

A

1st  15th
Aug. Sept. Sept.

Reniarks,

Blank

23 30 36
2.3 31 39
23 3.3 87
24 32 386
2.3 27 36
23 29 35
2.3 28 34

48
475
41
46
45
4-8
47

5'1
53
50
5:25
53

52 76

5-1

7-8

7-53 11-93

7-8
‘e

b

12-0
11-9

T'horium

24 33 4-0
24 315 42
2-30 3-2 4-0
23 34 41
2-4 31 38
2:30 3:2 39
2:30 34 37
23 36 33

5:4
§5-45
5-4
5-6
5-8
5-8
57
55

6-95
6-9
6-7
8-8
85
6:6
6-9

9-3
95
9-3

91

9:3

.é
12-25
12-8
12-9

.h

é
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Tasre IX (d)-%ontd.

10th 15th 2lst 23rd 28th 1st 15th Remarks.
Ions. Aug. Aug. Aug. Aug. Aug. Sept. Sept.

Uranium .. .. 38 34 b6 62 6 .. ..
2.7 32 435 60 &4 96 134
275 30 42 60 63 97 13-30
27 30 43 659 65 9:5513-35
28 33 41 595 .. .. ..
5.8 §-9‘ i4 6-45 95 13=i

Cerium PR .. .. 8§25 .. . 2
.5 2.95 425 525 6-6 6-7512-3
25 29 43 520 64 67 12:35
25 28 425 .. ..

35 36 42 51 65 .. ..
95 %8 £2 §:90 65 &8 124

Zine 265 30 370 47 53 7-70 12:1
2.7 2.8 8.8 45 520 7-6012-1
26 29 37 46 '

Copper .. . .. . .. %8 .. .. ..
26 370 38 50 76 535 1165
$.85 275 375 4-6 53 7.2 1i-6
2.5 27 375 45 54 .
2.5 280 34 48 54 74 117

25 26 33 ..

Manganese . . 38 26 39 28 82 P
22 28 36 46 53 74 117
23 360 38 650 565 74 17
28 %8 37 4.9 . . .2
23 26 36 48 55 7-6 11-80
23 29 36 49 57 75 117
2.3 27 34 49 53 75 1147

Nickd .. ..'24 28 36 46 60 7-4511-8

c 23 27 355 4£4¢ 58 T4 11-85
25 295 35 42 58 75 119
24 27 37 £1 .. .. .

) 23 27 35 46 . . ‘

Cobalt . ee 2:3 30 365 4-0 &5-8 7-9 11-8
2-25 2-8 36 395 58 77 119
2-%0 26 33 38 . .-

23 28 31 39 .. .. .
22 229 37 39 659 78 120
M172ICAR a2
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Tanre X.

Season—August—September.
Plant—Jawar in Sand.

10th 15th 21st 23rd 27th 31st 9th 14th

Tons Aug. Aug. Aug. Aug. Aug. Aug. Scpt. Sept. Remarks.
Blank .. 225 2-97 3-67 4-65 5-16 7-45 10-22 11-64
Thorium .. 225 3-16 4-12 5-35 6-82 9-12 11-44 12-6
Uranjum .. 2-35 3-00 4-25 587 6-35 9-45 11-63
Cerium .. 243 2-92 4-11 500 65 8-3410-8512-1
Zino .. 245 2:96 3:81 4-62 516 7-66 10-41 11-89
Copper .. 234 2-87 3-81 4-85 5-33 7-41 9-8511-21
Manganese .. 2:25 295 3-6 4-92 544 7-40 10-10 11-56
Nickel .. 2:31 2-86 355 441 592 7-36 9-65 11-4
Cobalt .. 2:28 29 356 40 55 7-4110-00 11-65
Blank =~ .. 2-28. 2-92 3-68 4-75 5-25 7-32 10-1 11-75

TaBLE X (a).
Total
10th 15th 21st 23rd 27th 3lst 0th 14th growth

Ions. Aug. Aug. Aug. Aug. Aug. Aug BSept. Sepp. in  Remarks.

. : : length.
Blank . 23 30 31 46 .. .. . .. .
22 30 37 398 &6 70 97 115 93
2:2 26 30 42 52 .. .. .. .
2:2 24 37 659 62 76 102 .. ..
23 36 53 55 80 .. 114 91
2:3 27 34 54 .. .. . ee e
22 30 43 46 49 75 107 115 93
23 26 .. .. ee ae ae e e

Thorium 2-3 3-6 4-1 535 6.3 90 11-9 121 ..
32 40 68 73 97 11-4 126 ..

V22 e e e . B L
23 28 36 59 68 85 . 126 .,
22 .. .. . . . 100 .. .

22 32 45 54 68 91 1008 131 ..
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10th 15th 2Ist 23rd 27th- 3lst 9th 14th growth
Tons. Aug. Aug. Aug. Aug. Aug. Aug. Sept. Sept. i

Urariom 23 30 42 57 62 9.0 11'5 158
24 30 .. e e e
24 34 43 50 63 93 117 155 ..
23 36 .. .. . .. .. 151 ..
24 i ee e e e .
23 .. ... 88 .. .. . .
24 26 37 62 70 91 120 15-7
23 30 47 .. 656 94 111 ., -
23 30 41 59 64 98 116 144
Cerium . 2:4 .. .. .
24 29 .. 850 .. .. .. ..
24 28 40 56 67 89 105 12:6
24 27 42 48 64 77 108 120
24 29 41 50 6:3 6-3 111 11-6

80 .. ..

25 .. . . . .e . e
2.4 30 41 .. 65 83 .. . .
25 .. .. b&1 .. o 1047 1241

- PEas.

Peas were sown in the middle of September. 12 pots of equal capacities were filled
with § lbs. of purified sand each, and about 20 seeds of exactly the same weight and similar
in colour were sown in each pot. The seeds were germinated on the third day and deve-
loped rapidly. The rate of growth of these plants waa about 1 cm. per day, and as these
plants grew in their lengths only without any off-shoots, they were found to be much more
suitable for these investigations than any of the plants investigated before. The results of
one crop in which the effect of 10 ions was investigated are shown in Table XI.

TasLg XI.
Season—Septmber—October.
Plant—Peas in pots.

Tons. 24th 28th 2nd 7th . 9th 15th Remarks.
Sept. Sept. Oct. Oct. 'Oct. Oct.

Blank « . 10-3¢ 1564 199 256 32:64 40-4
Thorium . ,  10-26 18-85 '22-8 25-7 35-56 44-6
Uranium . .- 10-3¢ 1794 92.0 2864 34-85 44-1
Cerium . ., 10-30 17-64 21-9- 27-58 34-64 447
Zino. . . 10-37 16-25 20-14 25-8 328  40-6
Nickd . . 10-30 15-84 20-22 25-64 - 324 40-8.
Cobalt . . 10-3%L 16-44 19-64 2567 321 . 44-1
Manganese . . 10-29 16-59 20-14 25-55 32-54 40-4
Caloium . . 1026 16-9 20-64 24-93 32:3 403
Barium . . 10-31 168 20-75 25-1 32:22 40-45
Strontium . . 10-36 157 20.85 95-65 32-54 40-56
Blank « » 10:32 15-8¢ 20-15 25-56 32-56 40-31
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Tasre XI (a).

24th

28th  2nd,  7th  9th 15tk
Tons. Sept. Sept. QOct.  Oct. Oct, Oct.  Remarks.

Blank . 104 151 104 258 327 403
108 150 173 217 .. 404

103 156 104 250 32.0 408

105 161 196 256 333 ..

10-3 162 193 256 .. .

103 158 20 251 .. .

10-4 155 204 322 32:6 408

Thorium . 103 186 220 .. .
102 188 230 283 356 445

1044 181 228 .. .. .

102 182 224 263 355 454

193 190 236 2861 .. .

10-2 187 25-7 350, 4AB

103 184 .. . .

) 10-3 184 232 251 422 438
Urasivm, . - 103 179 213 285 422, 4%
10-4 170 223  28-0 346 441

10-3 165 213 .. ..

103 137 227 .. 354 443

1044 160 206 .. . .

10-4 188 220 292 348 433

Cerium .. 1013 183 220 21-00 346 454
104 176 210 282 339 447

103 .. .. . ..

103 170 228 276 353 440

104 .. 219 .. . .

10-3 173, 20-% 24-6, 448, ..

103 170, 19-6 232 346 ..

Zino .. .. 104 16k 194 25-& 823, ..
10-4 1625 198 263 320 408

103 161 193 .. . .

104 157 201, 246 .. .

103, 16-50, 204, 253 .. 408,
10-4. 1622, 199, 263 328 412
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Tawtn XI (ap—contd.

Tons. 24¢h . 28th 20d Tth  .Bth  15th Remarks.

Sept.  Sept. Oct. Oct.  Oct.  Oct.

Nickel .. e 102 158 21 256 320 400
10-3 163 19} 234 .. .
1004 156 184 .. . .
102 159 202 255 328 416
104 14-8 .-

Mangangse ... 10:3 166 29 250 325 349
10-4 . . . 329 .
10-3 160 201 256 334 ..
10-3 . . e
04 .. 21 . . 404
102 .. . . .. 409
1043 16-3 19-3 262 316 40-3

The readings in Table XI are the mean of four or five plants which were found to.show
exactly similar growth. The growth of all the plants in one pot (about 15 in number)
was first separately- measured, and: only those were selected which. showed exactly the
same growth. The. remaining plants.were all removed:. It will appear from the above
table that thorium, uraniym, and cerium affeoted the plants very appreciably, but no
effect was noticed in the presance of any other ion. Two, other sets of experiments were
simultaneously started in water cultum and in sapd in the first week of November, but
in these sets only the three eﬂecuve ions were_ tried.

‘Seggon—Nayembeg.

v

p————

TasLe. XIL

Plant—Peas-in sand;

Maximum length in cms, of the plants on

Total Remarka.

Tons. 30th . 6th 13th 18th  20th

Oct:  Now Now Nowe Now growtin

Blank .. « 140 258 308 380 418 278
Thorium .. 140 254 333 474 496 356
Uranium «. 140 239 280 420 47-8 338
Cerium .. 140 22 311 440 491 351
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Tasre XL
Season—November.
Plant—Peas in water oulture. ]
Maximum length in cms. of the plants on

6th 13th 18th 20th t.
Oct. Nov. Nov. Nov. Now. gr?)‘:'t;l. &m&rkﬂ.
Blank .o 2140 34-8 44-2 51-6 51-6 30-6
Thorium ‘210 423 553 61-2 622 412
Uranium o 21-0 40-1 49-8 69-5 60-5 38-5
Cerium .« 210 383 47-1 554 668 358
' TasLe XIII (a).
Total
Tons. 3oth 6th 13th  18th  20th growth Remarks.
- Oct. Nov. Nov. Nov. Nowv. in
’ lengths.
Blank .. . 140 23-6 27-4 31-4 38-6 24-6
" 141 '25-8 306 . - 40-9 26-8
14-1 ..25-3 ..31-:0 389 42.2 281
140 26-2 showed yellow tips. .
14-0 25-7 30-8 . 41-4 27:4
14-0 26-3 31-1 .e 41-8 27-8
- 14-1 25-4 35-6 .e 42-0 27-9
Thorium o M40 . . . .. e
140 250 33-3 Stem was broken. ..
14-1 259 33-0 4740 49-5 35-4
140 25:4 33-1 476 499 359
14-1 24:5 3556 47'8 496 356-5
14:0 24-4 Yellowness of the tips and of the
" off-shoots was observed.
140 25:3-° 330 478 . o
13-9 24-9 33-6 47-4 49:3 35-4
Uranium e 14°2 23-5 27-6 420 47:6 33:3
14-0° 24-0 281 417 477 337
14-1 239 284 42:0 487 337
139 23-7 Yellowness of the tipe appeared.
Leaves turned yellow.
14-0 22-7 27-8 . . .
13-9 243 280 42-3 481 342
Cerium .. 140 260 314 430 498 358
- o 141 262 317 443 487 346
14-1 250 30-4 440 . 496 35-4..
13-8 . 251 30-6 412 .. -
14-0 26-56 31-1 43-7 48-4 34-4
13-9 26-2 30-8 44-9 49-1 35-2
140 24-6 - 32-2 .e .e e -
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TasrLe XIII (a).
. Total
Iona. 30th 6th  13th  18th  20th growth  Remarka.
Oct. Nov. Nov. Nov. Nov. in
) " lengths.
“Blank .. .. 21-0 350 448 51-9 515 305

Yellowness,
21-1 326 440 504 516 305
21-1 A48 42 515 51-2 301
21-0 336 Yellowness. .. ..
21:0 343 444 516 51-9 309
210 353 439 51-6 8-3 30-3
210 33:7 306 Tips were damaged. ..
21-0 346 440 51-3 6Q-0 39

Thorium .. 210 40-1 653 587 60-3 39-3
21-0 42-2 552 611 . 41-2
21-0 420 550 61-0 622 .-
210 423 559 614
21-0 426 556 612 .. .
21-0 403 56-4 594  Damaged.

21-0 40-0 49-1 59-5 60-3 39-3
21-0 39-9 Yellow leaves. .. 39-9
21-0 39-6 48-9 59-7 60-9 ..

21-0 40-3 Yellowness of the leaves and the
damaging of tips observed. .

21-0 40-1 48-9 59-8 60-5 '39-5

TUranium .

Qerium .. .. 21-1 Brokenat thestem. ..
21-0 387 471-1 . .. .
21-0 382 476 556 568 358
21-0 383 470 552 568 358
21-0 37-9 466 554 567 356
21-0 376 446 Damagedattips. ..
21-0 359 464 539 . ..

BARLEY.

Experiments in water culture were tried. Difficulty in the measurements in the
vase of barley was experienced since from an early stage they developed branches. Some
of the plants developed three or even four branches and these had to be discarded. Planta
‘which were of the same form and developed only two branches were selected for the
experiments. “The maximum lengths of the taller branches are indicated in the follow-’
ing tables, .- ) .

The plants were sorted from a crop of 600 plants, which were sown in six big dishes
containing equal quantities of pure sand The readings in the following tables are the
eoan of about three plants,
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Tasrk XIV.
*8eason-—November—December.
Plant—Barley in water culture.
Ions. 14th  19th  24th  28th 2nd  15th Remarks.
Nov. Nov. Nov. Nov. Dec. Dec.
Blank .. C .. 15-0 26-2 32:3 34-4 42-6 45-6°
Thorium .. 15-14 26-3 31-68 35-8 44-6 47-9
Uranium .. 1508 259 32:35 34-9 d42-84 44.92
Cerium . 15-15 26-22 32-56 84-6 Rejected on so-
count of dissi-
: milar growth,
Zine .. o 152 25-9 324 84:3  Uncertain read-
ings aftet 28th,
Manganese - .. 15:-14 26:21 32:00 Rejected on account of
dissimilar growth,
Nickel .. 153-00 25-9 32-18 34:32 42-3¢ 45-1%
Cobalt .. 15-06 26-2 32-16 33-92 42-16 45-43
Silver .. .. 1523 - 258 326  Developed yellowness on
the edges and hence re-
jected.
YTead .. .. 15-12 25-12 32:14 334 41.5 416
Blank .. .. 1517  26:1 .. Damaged

The irregularities in the above table are obviously due to the fact that the barley
plants from the early stages developed in branches and not in their lengths only.

Marzr.

The formula previously used so far the composition of the nutrient solution was
modified for the experiments on maize. As mentioried before, the previous composition
was found to be unsatisfactory after the plants had gtown for a month or two. A
number of trials were made in April and May 1932 over the plants of Arhar and Maize
with a view to determine a satisfactory proportion of the nutrient substances in the
culture solution. The previpus formula was found to be deficient in sodium, chlorine
and sulphate.. The following quantities are now being used :—

Pottasium nitrate, 30 grms, Pot chloride, 15 grms.
Magnesium sulphate, 15 grms. Calcium sulphate, 15 grms.
Sod Hydrogen Phosphate, 15 grms.  Fenit chiofide, 6-4 grm.
Water, 30 Ltres.
Taste XIV (a).
Total
Jons, 14th 19th 24tk 28th 15tk growth Remarks.
Nov. XNov. Nov. Now. Deov in
lengtha.
Blank: .. . 1300 258 324 33-8 466 31-8
150 260 320 344 459 309
151 2 333 345 457 306
150 26-3 32:2 343 455 305
Thorium . 152 .. v e .. 139
15-1 26-7 26- 33-7 4-9 32-7
152 23 311 358 &9 31
15-2 26-6 32-0 35:5 43-3  30-6
15-0 26-1 31-5 36-1 45-8 .
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TasLe XIV (a)—contd.

Lone, I4th  19th  24th  28th  156th gr'%:vt:i Remarks.
Nov. Nov. Nov. Nov. Dec. in
lengths.
Urenium . 151 244 322 341 445 294
151 259 324 346 44-9 208
151 263 326 351 453 29-2
€erium 152 260 323 34-4 .-
151 ~ 21 . 325 348 ..
151 23 326 346 . ..
151 266 329 343 .. .
Zino .. - 152 25-6 322 348 .. .
154 255 326 342 . .
152 258 323 341 .
151 253 32-1 339 .. .
Manganese . 15:2- 260 32-3 . .
161 262 317 34T ..
152 260 318 332 .. .
1541 264 - 320 350 - -
151 28 306 330 . .
152 261 322 333 .. .
Nickel « 150 259 320 342 .. 30-0
151 256 326 .. 451 29-8
152 260 822 . 450 250
151 262 346 ... .- 30-1.
151 264 303 . 40-r ..
151 262 82-0 . 44520 ..
Cobalt - 151 262 270 302 396 245
152 262 320 M-3. 455 303,
151 260 822 35-5. 459 308
151 264 323 339 452 30-1
151 252 28 208 401 250
Bilver ... «« 152 25-3 32:0 Damaged ... .
5.2 258 323 33-3 .
151 26-0 329 336 ..
5.8 236 ‘825 .. .
152  2-1 326 .. . ..
153 244 324 331 336 183
15-2. 253 31-7 335 340 188,
M172ICAR. . ' 2
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Tasre XIV (a)—ooncld.
) Total
Tons, 14th  19th  24th  28th  15th growth
Nov. Nov. Nov. Nov. Deo. in Remarks,
. lengths.
Jead ., .o 15°1 25-2 32-6 331 416 206-8
15-2 20-6 33-1 33-4 33:7 18-8
15-1  25-1 323 337 41-8 204
151 24-8 31-8 30 411 26-0
15-2 25.1 32.1 33.7 421 26-9
151 = 20-6 32-3 32:6 s .
15-2 21-6 30-7 30:7 a1:1 15-9
161 264 321 333 41:6 268
TanrLe XV.
Se)w:m——Juno—July.
Maize in culture solution.
Tons. _11th 14tk 22nd 2nd  13th Remarkas.
June, June, June, July. July,

Blank .. .. 6-81 77 11-2 166 22-6 Mean of three plants
out of five.

Uranium . 678 1007 156 2000 248 Result of one plant
only. Started with 3
plants, one was dam-
aged, the othera

. developed yellowness.

Cerium .. 683 9-8 . 178 220 Mean of three plants,
all growing  similar.

Thorium .. 686 96 130 20-8 s Mean of two plants.
Four plants to start,
one developed yellow-
Ress, one growing
very different.

.. 676 Y9 11:8 17:1 21-7 Moan of 3 plants upto

Copper , 22nd June, the last
observation oo one

. plant only.
ilver ., .. 683 81 106 144 183 Observation on ona

Bilver . plant  only. Other
two showed very
#rregular growth.

Lead .. .~ 68 7.3 100 116 160 Mean of two plants

' ' only. The  growth
of two was very res-
tricted.

e 67 9.0 132 176 .« Mean of 3 plants, all

Magnanese

growing very well.
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68

Tasre XV (a):
_ Total
Tons. 11th 14th  22nd ond  13th growth
June. June. June: July: July. in Remarks.
lengths.
Blank .. . 068 7:6 11-0 16-4 221 153
69 Y 133 i6e6 225 164
6:6 6'8 Yeﬂownesa.
6:1 69 103 .. i .
88 7.9 i1:6 169 231 162
Thorium . 68 94 130 195
69 98 133 19:9 v
69 96 131 197 .
68 71 15
Uranium ‘ 68 101 153 484 ..
68 107 156 200 248 180
68 105 .
Cerium .. . 68 101 144 176 224 155
6-8 96 . 174 221 153
68 9-7 176 197 12-9
Copper 'Yl 'Ll 6'7 7'9 11'9 «d
67 79 1.7 T1i2 217 150
“Silver .. . 68 80 93 ..
68 8) 106 144 183 125
Lead .. . 68 78 96 1 153 85
68 785 1000 II-7 160 9-2
6§ 72 101 133 161 93
Manganese . 671 92 135 176 230 16-3
68 88 133 175
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- Field experiments.
. A plot of land 21 Ft.x 10 ft. was completed in Januaty 1932, The analysis of the
‘soil used in this plot gave the following composition ==

Mojsture .. .. e . . ++ 17-8 Per cent.
Siog . . e . .. .. 48:3
F3203, A120 .s .o .o ve .. 66 "»
-Mgo, .. .o . .. Cee . 38

Alkalis .. . . .. 140

"The plot was uniformly filled with the soil of this composition to & depth of three feet.
"The whole plot was divided into 12 smaller plots, each separated by walls of tarred tin
‘sheets which were kept more than 2} ft. deepin thesoil. The whole plot was completely
covered with a net work of iron, the walls of the netted enclosure being 8 ft. high with a
Yoof, 21 ft.X 10 ft. The plot has been built at & height of 1 £t. from the ground and is
bounded by a brick work to completely protect it from the animals and the flow of rain
“water from th® sarroundings. -

Peas were sown in 6 smaller plots in the third week of January 1932, The distri-

bution of the plots in which the jons have now been added is indicated in the diagram
“below :—

: Blank
Cerium, (Uranium), { Uranium, Uranium.
1 2 3 4 5 (]
Blank Blank
(Cerium). (Thorium). | Thotium. Thorium.
12 11 10 ') 8 1

Every care was taken to ensure that no diffusion of the ions from one plot to the othgt
“takes place. Thus inspite of protecting every plot with a tin sheet, the seeds were sown in
‘alternate plots ouly. Every plot is thus separated from the other by & double wall of tin
‘sheets, and a plot 2-5 ft. wide.

Peas.

Only ‘those seeds were selected which weighed between :161 grm, and .-166 grm.
wnd were exactly similar in shape and size. They were sown at regular distances and at
measured depths in the plots. In column 3, following table, is shown the number of plants
‘at the time of reaping. The damaged ones or those which showed very dissimilar growth
were removed from the plots. .

The names of the plots are given according to those indicated in the disgram shown
‘above,

No.of No.of plants Average Total num.
Plants, seeds ‘at the time wt. ber of seeds

sown. | of reaping. (grms.) obtained.
1. Oranium .. .. .o 50 49 11-4 857
2. Uranjum (Blank) .. . 50 48 10-3 803
3. Thorium .. e Ve 50 . 50 127 788
4, Thorium (Blank) .. .. 50 . 49 11-1. 810
5. Cerium .. . . .e 50 50 11-9 886
8. Cerium (Blank) .. - 50 50 11-03 833

’ 1. One plant in this plot was unusually bigger and two were smaller than the rest.
2. Threé plants in this plot were smaller than the rest.
.3. Yellowness on several planta.
In both (5) and (6) the plants were fairly uniform in size.
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Marze.

The field used for the experiments on Peas was again used for Maize in June 1932.
‘Only six plots were used for Maize. Thelayout of the plots is indicated in the following
diagrem :—

Uranium, ' Blank. Thorium.
1 2 3 4 5 6

Blank, Cerium. Blank.
12 11 10 9’ 8 7

Plots marked 1, 3, 5, 8, 10 and 12 were previously used for the experiments on Peas

‘snd three of these contained Uranium, Thorium and Cerium. The sand in the neigh-

bouring plots (separted by tin sheets) was analysed before starting the maize crop, but

4o traces of Uranuim, Thorium or Cerium were detected. The tinsheets coated with

tar were thus found to be perfectly efficient in preventing the diffusion of ions from one

lot to another. Plots marked 4, 7 and 11 were used for the blank experiments while
raninm, Thorium end Cerium were added to 2, 6 and 9 respectively.

Seeds were graded from -234 to -228 grams. Twenty seeds were sown in each plot
at measured distances and egual depths. The plants were watered with 5 litres of water
#n each plot thrice every day. The seeds were sown on the 14th April.

Tapie L
Number of  Average .
Number of plants at the  dry Total
Number of Plota. seeds sown. $ime of reap- weights. number
: ing. of seeds.
2 .
Uranium .. . .e 20 18 19-6 310
4
Blauk . ‘o . 20 18 16-4 280
L
orium .. . . 20 14 22.1 226
b 9 ’
Blank - . 20 14 17-7 267
K o .
Cerium . . 20 19 15-8 297
10 '

Blank .- . .. 20 19 18-2 322

For every plot containing Uranium, Thorium or Cerium there was a corresponding
blank one. The plants showing irregular growth were removed from the plots, and equal
mumber from the corresponding plot being also removed to equalise the total number in
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the two plots. The humber of plante at the time of reaping are shown j
total number of seeds obtained from this orop are very uniform i: ‘tvl?e‘n: :Oelimlr;‘: ihd{hr:
intended to be used for another set of experiments in the next season. 8

The seeds obtained from the throe blank plots are now again sown for .
ments. Influence of Thorium, Lead and Copper is now bei%?g invostig:to‘: ri::h:x:pr:;ill
fields. The plots have been refilled with the new sand. The plants in this crop are
expected to be more uniform as these have been obtained from & e¢rop in which every
care was previously taken to ensure complete similarity of growth. The distribution of
plots is as following :—The number refers to the plots in the diagramt on page 32.

Thorjum, Thorium | Copper. Copper Lead. Lead
(Blank), (Blank). : (Blank).
1 3 4 ] 1 9
Discussion of the Resulls.

The effective ions whose influence has been investigated may be arranged in the ordor
of their effectiveness as follows :—

Gram. Moth. Jawar., : Peas. Darley.
~— A 2 A —h “ r~ A- -~ ~ -~ n )
In In In water In In In In In In Malze.
pots. water culture. pots. water pota. water pots, water
culture, culture, eulture, : culture,
Th. Th. Th. Th. Ur. Ur. Th. Th. Th. T,
Ur. Ur. Ce. Ce. Th. Th. Tr. Ceo. Ur., Ur.
Ce. Ce. Ur. Ur. Ce. Ce. Ce. Ur. Ce. } Ce, }
Zm.. Cu. Blank Blank Blank Zn, Blank Blaak Blank Ma.
Cu..  Blank Al, Ab Zn. Blank
Co,
n. Ni. Mn., Sr. Ni. 8r. Zn. Cu.
Blank Co. Co. Mn, Al Co, Ni. Blank.
Co. Pb. Ni FPb.
Cu. - Mn.
Ni. Ag. ’
Pb. Sr. Co Ag
Silver _Zn, ) g

A persual of the above table shows clearly that in. the case of almost every plant,
Thorium has the maximum accelerating eflect in water culture and in pots, while Uraniunr
and Corium follow immediately in the order of their effectiveness. These three ions
showed a very distinct increase in the growth of plants as will be clear from the large
number of experiments described in this report, Nickel, Cobalt and Manganese generally
showed a slight retardation, while Lead and Silver were found to be distinctly injurious-
for the growth of the plants. The rest of the ions that have been investigated did not
show any appreciable effect on the growth.

The experiments in culture solution and in pots were started with weighed seeds in.
every ease. From eight to ten plants were investigated for each ion and the mean values.
indicated in the tables were calculated for such plants which gave concordant readings.
Tn the following table the variations in some of the plants (biank experiments), whose

" meaxn values have been calculated, are showm. It will be observed that excepting in the
 case of plants whose total lengths were very suli (sbout 10 oma.) the variations in length-
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are fairly small and in certain cases Joss than 1 per cent. Considering the difficulties in
obtaining exactly similar plants this will be found to be a very close agreement.

Table. Max. Growth. “Min, Growth. Variation.
.. . . . 9-7 93 4 mm.
I . . . 7-8 7-2 6 mm.,
Iv . . . 29 8-9 20 mm,
v .. . .e . 10-1 9-1 10 mm.
vI .. . . .o 9-2 8-9 3 mm.
vII.. . .- “ 89 7.7 12 mm,
VIII .e . .e 4-9 4-3 6 mm,
IX .. .. . .o 12-0 11-9 1 mm
X .. . . . 11-5 cms. 11-4 oms. 1 mm.
XI .. . . .e 40-8 ,, 40-3 ,, " 5 mm.
XII.. . . . 42-2 40-9 13 mm.
X111 . . . 51-9 51-2 7 mm.
XIV.. . . . 45-9 45-5 4 mm.
XV .. .. . .. 16-4 15-3 11 mm.

The results of the large number of experiments that we have been able to complete in
water culture and in sand thus definitely show the preferential activity of Uranium,
Thorium and Cerium and the retarding influence of Lead, Silver on the plant growth.

The results of the field experiments in the cases of Peas and Maize showed an increase
in the average weight of the plants on the addition of Uranium, Thorium or Cerium, but
* the yield of the seeds was not found to increase in every case.

It is now intended to complete the field experiments on all the above plants and
examine the influence of the ions in small fields like those which have been constructed for
Poas and Maize. Crops of Gram, Jawar, Moth, Barley, Sem and Peas will be in'vestigated
in their proper season during the present year. As about twently ions have to be investi-
gated in each case, a set of at least fifty small plots will be needed for each crop. A few
plots for the experiments on Sem have aiready been constructed and the crops of the
plants will be started as soon as the arrangements for the land and plots have been com
ploted. :

Experiments on Sem in culture solution, in pure silica and in small fields are now in
progress. The effects of Uranium, Thorium, Cerium, Lead and Copper and Silver is being
investigated. The seeds were sown on 16th September 1932 and the plants were trans-
ferred in culture solution on the 4th October 1932, The length measurements are recorded
every week and the photographs of the plants are being taken from time to time. The
culture solution is of the composition described on the experimentson Maize, and the
plants are growing very satisfactorily in this solution. The yesults of these experimenta
will be communicated to the Imperial Council as soon as the experiments are completed.



187

ANNEXURE 111,
SUBJECT NO. 20—SUPPLEMENTARY NOTE.

EXTENSION OF THE RESEARCH WORK ON THE EFFECT OF IONS ON THE
GROWTH OF PLANTS BY DR. S. S. BHATNAGAR.

With reference to the note (Appendix XX) already circulated to the Advisory Board
on the above subject under item No. 20 of the agenda, Dr. Bhatnagar has now eent a
further letter (Enclosure) from which it will be observed that his intentions in regard to-
the extension of the research work have been to ask for an extension of the grant.

(3) at the rate already sanctioned by the Council, (namely, at Rs. 250 per mensem
being the salary of Research Scholar Dr. D. N. Singh) from the 16th January
1933 when the existing grant expires, up to the 31st May 1933 ; and

(#) at the cost of Ra. 75 per mensem being the salary of & Field Assistant from the
1st June 1933 up to the 31st December 1933.

2. According to the above proposal, the additional cost to the Council during the whole
period of the extension will be Rs. 1,654. The application for the extension as revised is
for the consideration of the Advisory Board.

‘ CHARAN DAS,
The 15th February 1933. Secrelary..
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(ENCLOSURE.)

€ ory oF LETTER No. nil, DATED THE 14TH FEBRUARY 1933 FROM DR. BHATNAGAR, DIREC.

TOR, UNIVERSITY CHEMICAL LABORATORIES, LABORE TO THE SECRETARY, IMPRRIAL

CoUxciL OF AGRICULTURAL RESEARCH, NEW DELHL.

In connection with your letter No. 283-Agri., dated the 8th February 1933 to the
Secretary to the Government of the Punjab, Development Department, a copy of which
has been sent to me by the Registrar, Punjab University, I wish to point out that I have.
applied for the extension of the full grant upto 3lst May 1933 and a further reduced
grant of Rs. 75 per mensem from 1st of June to 31st December 1933 with a view to com-
plete the field experiments with the aid of a field assistant only.

From the letter referred to above it looks that my requisition has been incorrectly-
interpreted.

As the matter is urgent,. I shall be obliged if you will kindly make the necesssary.
carrection,. .

MIT2ICAR
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APPENDIX XXL

SUBJECT No. 21.

APPLICATION FROM THE GOVERNMENT OF THE NORTH-WEST FRONTIER

" PROVINCE FOR A GRANT OF Ra. 44,940- SPREAD OVER A PERIOD OF
THREE YEARS FOR AN ENTOMOLOGICAL SURVEY SCHEME IN THE
NORTH-WEST FRONTIER PROVINCE,

_ Attention is invited to the attached letter and enclosure (Annexure), from the Govern®
ment of the North-West Frontier Province, No. 2361/17/48-T. D., dated the 27th January
1933, forwarding a scheme of Entomological Survey in the North-West Frontier Province.
The scheme, which is fully explained in the enclosure to the Local Government's letter,
involves, so far as the Council is concerned, an expenditure of Rs. 44,940 spead over a
period of three years. .

2. The subject is for the consideration of the Advisory Board. Attention is particu-
larly invited to paragraphs 4, 5 and 6 which indicate the all-India importance of the scheme
and the special position which the North-West Frontier Province ocoupies as the principal
connecting link by land, with other countries, The Local Government undertake to pro-
vide the necessary laboratory, building and furniture and the necessary residential quar-
ters. They will also provide the necessary initial equipment and apparatus as detailed in
paragraph 7 of the scheme.

CHARAN DAS,
The 9th February 1933. . Secretary.
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ANNEXURE.

Copy o A LeTTER No. 2361/17/48-T. D., paTED THE 27TH JANUARY 1933, FROM THR SECRE.
TARY T0 GOVERNMENT, NORTH-WEST FRONTIER PROVINCE, TRANSFERRED DEPART-
MENTS, PRSHAWAR, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL
Resgarcr, NeEw DeLaIL.

Entomological Survey Scheme in the North-West Frontier Province.

Y am direoted by the North-West Frontier Province Government (Ministry for Trans-
ferred Departments) to forward herewith an Entomological Survey Scheme for the North-
West Frontier Province. The advantages to all-India of the scheme are brought out in
the memorandum attached thereto, and it is hoped that it will be found possible to give
early effeot to the proposal.

A SCHEME FOR ENTOMOLOGICAL SURVEY IN THE NORTH-WEST FRONTIER
PROVINCE.

Situation.—North-West Frontier Province consists of five districts. Its total area
is 38,665 square miles, of which 13,419 square miles is British territory. The length of the
provinge is 500 miles. : )

Topography.—1t is a region of rugged mountaing : Hindu Kush, North-West Chain
of Himalaya, Safed Koh and Suleman range. There are a large number of small streams,
which fall into the Kabul and Indus rivers,

Climate.—The Climate of the Province is very varied being extremely hot during
summer in Dera Ismail Khan, but over the mountain region to the North weather is mild
in summer and extremely cold in winter, while towards Hazara side weather remains good
and equitable.

Agriculture.—The Province is mainly Agricultural, and according to the 1921 census
the area under orop was 1-3 acre per head of population. Excepting Peshawarand Dera
Ismail Khan every town is just an agricultural village on & large scale. )

Canals are the main source of irrigation for they irrigate 20 per cent. of the cropped
area, while only 2 per cent. is irrigated by wells and 3 per cent. by perennial streams.

The cold weather orops are maize, bajra, rice and sugarcane and its spring crops are
wheat, barley and gram. Cotton and tobacoo are grown in places, where well irrigation is
carried out. Fruits like apples, plums peaches and loquats are grown in places where the
climate is suitable. Recently the fruit industry of the Province has received a great im-
petus and the olimatic conditions of many places provide further scope.

2. Zoo-Geographical position of the Province.—It is-at this Province that the Palzartio
and Oriental regions of the globe meet. As such the insect fauna of the Province contains
examples of European forms as well as Indian forms.

Besides, the Khyber pass is located in the North-West Frontier Province, and through
this pass the major portion of the trade between India and Afghanistan is carried out.
The fruit is brought in and sold in all the Indian markets. This pass, therefore, pro-
vides an easy inlet for Afghanistan pests into India.

3. Insect Fauna.—The Insect Fauna of the Province has hardly been worked out,
although its topography, climate and rich flora point to an abundance of insect life. The
knowledge so far gained indicates that the insect problem is as great—if not greater—
in this Province in any other part of the Indian Peninsula, where suitable Departmerits are
maintained by the Government to supervise insect activity and give necessary advice in
the matter ofi nsect control, .

Insect Pests—Information regarding the insect pests of the province is mainly based
on the enquiries made from the Imperial Entomtologist, Pusa, and other stray notes and is
admittedly meagre. Sugarcane, maize and riceare damaged by Borers, wheat by White-
snts, gram by the Gram caterpiller. citrus by the Lemon Butterfly caterpillars, peach by
the Peach defoliator, Peach fruit fly and Peach Aphis, vines by the Vinehoppers and fig by
the Fig borer. These insects that have so far been noted in the Province are known to be
most destructive ones elsewhere and there is no reason to doubt that they cause as much
Joss in this Provinoe as anywhere glse,
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At the request of the Agricultural Officer, North-Weet Frontier Province, Profeasc?
M. Afzal Husain visited Abbottabad and discovered the notorious San Jose Scale on apples.
"This is the first and the only record of the presence of this pest ini the Province, although
because of the availability of its food plant in certain parts of the Province, the pest is bound
to be more widespread. - This insect is considered one of the twelve most impurtant pests
of the world and the presence of this pest alone in the Province is a sufficient justitieation
for Entomological work.
4. Need for Entomological Investigation.—Taking into consideration the Zoo-geogra-
“phical position of the Province, its climate, its rich fauna and flora, and its fruit industry,
and the fact that India intports enormous quantities of certain types of fresh and dried
fruits through the Khyber Pass, it is absoultely essential that the North-West Frontior
Province in the interest of Agricultural and Horticultural development of the Province,
as well as for the safety .of fruit industry elsewhere should maintain a proper
“Entomological service. Before this is done it is necessary to have a thorough survey of
the insect pests of crop and fruit trees. The value of such a study cannot be over-estimated
Jarticularly in a Province where horticulture is one of the most paying industry.

5. In all the civilised countries such surveys are being done and as the results of such
investigations organisations for pests control established and legislations for the preven-
tion and control of pests and diseases of plants are enacted. Numerous instances could
g:)given which are frequently reported in the International Review of Plant Protection,

me,

Taking only a single instance, Franoe, last year legislated against the introduction of
San Jose’ Scale into French orchards, and very strict Regulations were enforced. San Jose
Secale is ruining the Fruit industry of Kashmir, and we have extensive fruit trade with
Kashmir through Abbottabad which is a matter for very serious consideration, Apples
from Kulu (Punjab) badly infested with San Jose Scales are commnnly sold in the Pesha-
war Bazar, It is also stated that apples badly infested with San Jose Scale are imported
from Kabul as well. This fact is to be ascertained before any legislation can be proposed
and methods of control adopted.

This matter has assumed very great importance only during récent years, i.e., since the
introduction of better varieties of fruit trees and their extensive cultivation in this Pros
‘vince, e.g., peach, pear and plums, eto. Ran Joses’ Scales van live on all these trees and
if once it gets a foot-hold it will be very difficult to exterminate it and the annual cost of
the process will be many times the total sum that is being asked for.

6. The following problems will be investigated :—

(1) Survey.—A survey of the insect fauna of Agricultural abd Horticultural impor.
tance will be undertaken. Thus the status and distribution of different
insects pest¢ will be determined and the foundation for a further study and
control measures laid.

(2) ‘Examination of fruit coming into India at Peshawar to discoverthe insects
imported with fruit. ’

{3) Examination of nursery stocks moving to and from North-West Frontier Pro.
vince. This examination is essential to safeguard the fruit industry of the
Province against foreign pests, and distribution of the pests from this Pro-
tince to other parts of India where nursery stock is sent.

) 7. Proposal.—In view of the above, it is suggested that a smnall staff eonsisting of three
Entomological Assistants, nine Fieid Collectors and one clerk be sanctioned for three years
in the first instance, to carry out the work outlined above. The details of the staff and ex-
penditure are noted in a Statement attached.

Buildings.—Laboratory and house accommodation for the Senior Entomological
Assistant. The Government of the North-West Frontier Province will place at the dispusal
of the Survey Officer a building at Tarnab Farm for laboratory work as well as residence.

The cost of this building is Rs. 8,400.

After inspection the Locust Research Eato mologist considers that the building
would besuitable for the purpxse. Tae Government of the North-West Frontier Province
also undertake to provide necessary furniture and k eep it in order. The rough estimate
“f this would be about Rs, 1,000, In case the building is required for other purposes later
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on then the Local Government wotild be prepared to construct s suitable Laboratory and
residential quarter. Necessary accommodation will also be provided for the two or three
Insect Collectors stationed at the Headquarter laboratory. -

Entomological Equipment.—At present we have no apparatus and other equipment
for entomological work. In consultation with the Locust Research Entomologist a list
of requirements has. been prepared. The total cost of which would be about Rs. 2,500.
The recurring cost would be met out of the Ra. 500 provided under contingencies in the
scheme. The Local Government have agreed to meet the initial cost of this equipment.

8. Brief programme of work.—The Province will be divided into three survey circles
which is as follows :—

(1) Peshawar and Kohat Districts.
{2) Bannu, Dera Ismail Khan and Waziristan.
(3) Hazara District and other Agencies.

The first circle will be under the charge of the Senior Entomological Assistant, while
the remaining under the other two Assistants.

The Senior Entomvotogical Assistant would also examine fortnightly a number of
‘consignment of fruits received from Afghanistan and keep definite records of insects on fresh
fruit. :

It shall be necessary for him to keep samples of dry fruit in proper recepticles to
investigate insects coming in such fruits.

Similar work will be done by the Assistant stationed in Hazara district for fruit and
plants imported from Kashmir.

The Tarnab Farm nursery stock will also be examined and if necessary treated befors
despatch.

9. Survey 1st year. General preliminary survey of the diffierent Localities.—It will be
arranged that the localities selected are visited three or four times a year to study the
insects of Rabi and Kharif crops when the orops are standing and when these are harvested,

-80 that the insects activities are determined during the season and out of season.

During the first year arrangements will also be made for the examination of fruits and
plants imported into the North-West Frontier Province and exported to other Provinces
of India.

Second and Third year.—Intensive study of the distribution and the incidence of the
more serious pests would be undertaken, and bionomics of some of the most important
_pests studied,

.ot BUDGET ESTIMATES FOR THREE YEARS.
Ist year. 2nd year. 3rd year.
1. Senior Entomological Assis-
tant (Experienced) Gradyate
in Agriculture with training
in Zoo-Entomology o . Oneat Rs, 250—25— 3,000 3,300 3,600

300.
-2, Entomology Assistants .. Two at Rs. 100—15— 2,400 2,760 3,120
130. -
-3. Field Collectors (Matriculates
with special training in Agri-
ture and Entomology) .. NineatRs, 40 p. m. 4,320 4,320 4,320
each (Fixed pay).
4. Clerk .. . .. Oneat Rs. 50 p. m. 600 600 600
-6, Contingent Charges : rent of
out Station Laboratories ;
purchase and repair of Ap-
paratus and eollecting ma-
terial ; eto. . .. Rs. 1,000 per annum 1,000 1,000 1,000
6. Travelling Allowance and
other charges ., ++ Ras, 3,000 per annum 3,000 3,000 3,000
Total 14,320 14,980 15,640

GranD Toran .+ Res. 44,940 ot Rs. 45,000



"~ 103
APPENDIX XXIL

SUBJECT No. 22.

‘SCHEME FOR ‘ESTABLISHING A FRUIT CANNING AND PRESERVING
RESEARCH LABORATORY AT THE FRUIT EXPERIMENT STATION AT
QUETTA.

Attention is invited to the attached letter and enclosuree (Annexure) No. F.-31/33-A.,
-dated the 1st February 1933, from the Government of India, Department of Education,
-Health and Lands, regarding a scheme for establishing & fruit canning and preserving
Yesearch laboratory at the Fruit Experiment Station at Quetta: The scheme, which is
fully explained in Enclosure II to the letter, involves & non-recurring expenditure of
Rs. 22,000 and a recurring expenditure of Ra. 45,000 or & total expenditure of Rs. 67,000
spread over a period of five years. The Baluchistan Administration have stated that they
would consider the possibility of contributing Ra. 4,000 towards building a factory to
house the experimental plant. In that case the total cost of the scheme, in so far as the
“Council is concerned, will be Rs. 63,000 spread over five years.

2. Thesubject is now for the-consideration of the Advisory Board,

CHARAN DAS,
ke 6th February 1933, , Bewrstary.
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ANNEXURE.

Cory or LETTER No. F.-31/33-A., DATED THR IsT FEBRUARY 1933, FROM THE OFPFICIATING
ADDITIONAL DEPUTY SECRETARY TO THE GOVERNMENT OF¥ INDIA, DEPARTMENT OF
EpvcaTion, HEALTH AND LANDS, NEw DELHY, T0 TRE SEORETARY IMPERIAL COUNCIL
OF AGRICULTURAL RESEARCE DEPARTMENT, NEw DxLa1, ’

Scheme for establishing a fruit canning and preserving research laboratory of the Fruit Experi-
ment Slation ol Quella.

.. Tam directed to forward a scheme (Enclosure II) submitted by the Agricultural Officer, _
Baluchistan, for establishing & fruit canning and preserving research laboratory at the
Fruit Experiment Station at Quetta, together with a copy of a letter from the Secretary to
the Agent to the Governor General and Chief Commissioner in Baluchistan, No, 9-R, C.,
dated the 7th January 1933 (Enclosure I). The Government of India approve the scheme
on the understanding that in the event of the local Adminietration not being able to make
any contribution towards the cost of a building to house the experimental plant a grant
will be made by the Imperial Council of Agricultural Research to cover the whole cost of
the building. In the ordinary course the orders of the Government of India would have:
been communicated to the Agent to the Governor General and Chief Commissioner in
Baluchistan who would have then applied to the Imperial Council of Agricultural Research
for a grant to meet the cost of the scheme. As, however, the next meeting of the Advisory
Board of the Council is fo be held on the 16-18th February next, I am to forward the scheme,
direct to you and to ask that the decision of the Council may be communicated direct. to-
the Agent to the Governor General and Chief Conrmissioner.in Baluchistan. )
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ENCLOSURE No. 1.

Cory or LETTER No. 9-R. C., DATED THE 7TH JAKUARY 1933, FROM THE SECRETARY TO THE:
AGENT TO THE GOVENOR GENERAL AND CHIEF COMMISSIONER IN BALUCHISTAN
10 THE SECRETARY TO THE GOVERNMENT OF INDIA, DEPARTMENT 0F EpuUcCaTION,
HEeaLT AND LaNDs, NEw DELHIL,

Sun.mm' +~—Scheme for establishing a ** Fruit Canning and Preserving Research Laboratory *
af the Fruit Experiment Station at Quetta.

T have the honour to forward, herewith a scheme® prepared by Mr. A. M. Mustata,.
Agricultural Officer in Baluchistan, for establishing a “ Fruit Canning and Preserving
Research Laboratory » at the Fruit Experiment Station at Quetta, with a request that it
be forwarded to the Imperial Council of Agricultural Research for favourable consideration
and for allotment of funds.

2. The Scheme which is admittedly of an experimental nature, is designed to foster
improvement and expansion of the fruit industry of Baluchistan and the attainment of
this object cannot be guaranteed. The Hon'ble the Agent to the Governor General ig,
however, of opinion that efforts should be made in this direction, and that the suggested
experiment offers a reasonable prospect of success.

3. If and when the scheme is approved by the Imperial Council of Agrioultural Re-
search, the Local Government will consider the possibility of contributing Ra. 4,000 towards.
building prospect factory to house the experimental plant.

*Enclosure No. 2.
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ENCLOSURE No. 2.

. Y
SCHEME FOR ESTABLISBING 4 * FRUIT CANNING AND PRESERVING RESEARCE LABORA
TORY *’ AT THR FRUIT EXPERIMENT STATION AT QUETTA.

INTRODUCTION.

In British India there is perhaps no place so eminently suited for the production of
better quality and bigger siz>d peaches, plums, pears, apricots, apples, grapes, quinces,
cherries, figs, strawberries and many kinds of bueh fruits such as gooseberries, blackberries,
raspberries, etc., as are some parts of this Province. Apricots grow almost wild in
places. The fame of Baluchistan fruit has spread far and wide. One of the best known
nectarines exported from here some years ago, known as  Quetta Nectarine *” and renowned
for its quality, flavour and precocity is now extensively grown in California and is very
mvuch appreciated. :

2. During the past ten years there has been a steady increase of the ares under fruit
cultivation in various parts of the Province and it has increased from 2,536 acres in 1920
to 4,573 acres in 1930-31. This area is indeed extremely small as compared with the size
of the Province. There are, however, thousands of acres of land in the Pishin Sub-Division
and in the Zhob Valley alone leaving aside the Quetta Valley and other parts of the Pro-
vince which are commanded by perennial supply of water (by Karezes, and which can
easily be brought under fruit cultivation provided —

A. There is an intensive propaganda in this direction.
B. There is a-provision for a sure and steady market at home.

-3. It is in connection with the last item that this scheme is being submitted becanse
the provision for a sure and steady market at home above all other things will go along way
to help to bring a greater area under fruits-cultivation thereby bringing additional revenue
to Government and increased prosperity to the people. This requirement can best be mef,
though to a limited extent, by establishing in the first instance a small but fairly well equip-
ped Fruit Canning and Preserving Research Laboratory at the Fruit Experiment Station
at Quetta on the lines of Campden Research Station Glocestershire, England. It is essential
that work of this nature should, to begin with, be undertaken under Government auspices
because if it be started by private enterprise and if by any chance it fails for lack of proper
Fesearch on the subject, it will be the deathknell of this industry for many many years to
come.

4. There are namerous Government gardensin this Province where efforts will be made
to produce the very best fruits possible. Considerable areas of land have been suggested
to be laid out under fruit cultivation by the Irrigation Department, A certain amount of
fruit from these gardens will be sold fresh while the surplus will be canned at the laboratory.
A fairly large quantity of fruit will be bought also for canning purposes. It is necessary
that research work be done to find out which of our local varieties of fruits are most suitable
for canning and what time they require in the different stages of processing. In the
meantime canning varieties of fruits which have established themselves in the canning cen:
tres of California and which are known for their quality and firmness of flesh and for which
there is & potential world market are now being imported. It is hoped that ance the growers
w that there is a demand for them, they will be extensively propagated andgrown.
the researches in canning are successful, as there is every hope that they will, private
enterprise will not be lacking and within the next few years Baluchistan may yet see the
dawn of e new industry which will open a new era of hope and prosperity for its people. The
canying factories once established will tend to bring s greater area under fruit as the growers
will then have & sure market at home and this in its turn will see the rise of more canning
factories. Incidently as the canners will require fruit of specific standard and possibly

of particular varieties, it will encourage the production of better quality fruit.
o2

MI72ICAR -
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5. In England during the past few years the canning industry has made such great
gtrides that today no less than 50 factories are working in small areas of Newsham,
Glocesterahire and Kent and & few more factories are being opened this year.

6. The United States of America consumed about 700,000 tons of tinplates in 1913
but today that production is doubled (1,400,000 tons). That is & measure indicating the
enormous increases of world business brought about by the distribution of foods packed in
tinplate containers. According to the United States of America Government census for
_:le)927 there was a production of canned foods alone worth over £200,000,000 (1,000,000,000

ollars).

7. Today in our Empire (excluding the United Kingdom and the Dominions of Canada,
:Australia, Newzesland and South Africa) only 20,000 tons of tinplates are consumed per
‘annum apart from the quantity used in the distribution of Kerosine,

8. That part of our Empire contains 380,000,000 people and an unparalleled variety
of products. .

9. There are extensive areas in the United States maintaining prosperous agricultural
communities owing to large, regular consumption of products by eanning factories that
sell their products in markets spread over the whole world. Without the canning industry
;;hese prosperous districts conld never have attained their prosperity and could not sustain

t.

10, There are factories in the United States employing many thousands of people be-
cauge their products are sold in tinplate containers in shops and bazars in every corner
of the Globe. These products are entering in increasing quantities and are being consumed
IEnore and more by the population of Indis, Africa and the East and other parts of the

mpire.

11. Many of these products and particularly those mentioned above are and can be
spuccessfully grown in Baluchistan to a certain extent and there is no reason why they
should not be canned and possibly marketed more advantageously.

12. The first essential for starting canning factories is to overcome the basic obstacle
‘a8 to supplies of cans. Thanks to the Empire Canning Council, cans of varying standard
marketing sizes in flattened forms in nests can now be delivered to Empire poiits at a cost
as low as that which would have to be charged by a local can-making factory. The flat-
tened bodies can be reformed by an Automatic Reforming machine which also flanges them
ready for use. With the invention of this machine canners can obtain supplies of cans
of exactly the same quality, design and reliability as the large canners of England and
America and at competitive prices. If and when one or more large factories have estab-
lished themselves and have reached a scale of production running to millions of cana, it
will then obviously lead to the local erection of a can-making factory.

13. The Agricultural Department of Baluchistan with its limited staff of an Agricul-
tural Officer and two Assistants and with a total budget of not exceeding Rs. 27,000
annualy is not in a poaition to start this kind of work, however essential and important it
may be.

14. The acheme for establishing & * Fruit Canning and Preserving Research Labors-
tory " is submitted to the Imperial Council of Agricultural Resarch for favour of considera-
tion and allotment of necessary fund. The details of expenditure and the equipment
required are attached herewith along with e sketch (not printed) showing the suggested
lay out of the plant. . It is requested that the scheme may kindly be sanctioned for a period
of five years in the first instance.

15. Receipts will be credited to the Imperial Council of Agricultural Research,
(5d) A.M. MUSTAFA, °
- Agricultural Officer in Baluchisian, Qm
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EQUIPMENT.
Initial Expenses—
1. One “ Rhodes " Patent Automatic Reforming Machine
(for flattened cans) . . - +. £150 about Ra. 2,100.

From :—Measra. Westgate, Limited, 617-619, Australia
House, Strand, London, W. C. 2, England.
2. One Semi-asutomatic closing machine to be worked by
Electric, Motor .. .o . o . £150 about Ra. 2,100,
From :—Mesars. Williamson & Sons, Limited, vaulencé
House, Worcester, England.
3. Ope Boiler—eapacity 500 Ib. $0 750 Ib. of water to evapo-
rate per hour/complete erected mchmve of transport
charges . .. .. .. Ra 3,750,
4. (a) One aluminium syrup mixing tank eomplete with )
coil—capacity 50 agallona. .
(b) One alluminium syrup storage tn.nk eomplet.e with
coil—capacity 50 gallons .. .e
{c) One automatic eyruper ..
(d) One Galvanised iron exhaust tank, 3'9'long, 26
wide 1 6" deep .o .. $£183 about Ra. 2,562,
{¢) One Galvanised iron exhaust tank, Ty
long ; 2’ 6'w1del’6'deep,000kmgl‘ank -
(/) One Galvanised iron exhaust tank, 3’9" | Inside
long; 2°6° wide 1’ 6° deep, Cooling }measure-
Tank, 5’ 0” long, 2’ 6” wide ; 1’ 6° deep. | ment.
{g) 36 wire baskets 13 inches; 2 6° long,
1’ 6" deep with long handles. J
From :—Messra. Charles E. Douglas, Cecil Chambers, 76,
Strand, London, W. C. 2, England. .
. (a) Two Druggists Box Balance which weigh up to 1,100

grammes .. e e .e e
(b) A few brix hydrometers graduated 0 to 20, 20 to 40 and
40 to 60 degreea
{c) A few 200C. C. meuurmg cylmdem for holdmg symp
(d) A few thermometers . . . .
{(e) A few bowls and jara . .. . ..

From :—Measrs. Gellenkemp&Co Limited, Technics
House, 17/29, Sun Street. Finsbury St., London,
E. C. 2, England. .. .. .. -
6. Two Mammoth Parer for Peach and Pear at $17/each,
$34 .. .e . . . .. about Ra. 119.
7. Electric Switch gear, wiring, Electric Motors, fixing up
of ateam pipes, eto., eto. .. - . .+ Ra.1,500.
8. 25,000 A2. TFlattened cans inclusive of topa and
bottoms £138 C. L. F. Karachi, 110/6 per 1,000 .. . about Ras. 1,932,

9. A factory measuring about 50’ X 25’ with an 8" Veranda
on the south aide of it, laid out with water to house the
Experimental plant - .. e e .« Ra. 4,000,

Nore.—The estimate of the building is prepared by the
Public Works Department.

10. Transporting charges on canning out fit and customa

d .. e e .o .o se

about Ra. 500.

Rs. 2,437

_Carried over . .. Ra 21,000

i ————



193

Broaght forward .. - Ra 21,000
11. Contingencies— ' ‘

Fitting up of laboratory and any other miscellaneous
expenses oo ie . e .« Ra. 1,000

Total Initial Expenses .. . Ras. 22,000

Recurring Expenses—
1. Staff—

(a) One technical Assistant on 70—4—180 (annual expenses) .. 936
(b) One Laboratory Assistant on Rs. 40 a month . e 480
(¢) One Clerk on Rs. 50 a month .. ’ 600
2. Temporary staff for five months during the fmmng seaaon about- '
five-Laboratory workers at Ra. 20 each . 500

Total . 2,618
3. Comlingencies—

Purchase of sugar, fruit, cans, chermca]s, coal, consumption of
electricty, overhaul of machinery and sny other sundry and
miscelleaneous expenses .e .. .. 6,484

Total annual recurring expenses . 9,000

Total Recurring Expenses for five years .. 45,000
Total Expenses for five years—

1. Initial Expensea . . . .. .. 22,000
2. Recurring Expenses .. . .o .e .. 45,000
Graxp Torat .. 67,000

STATEMENT SHOWING IMPORTS OF CANNED AND BOTTLED FRUITS INTO
. INDIA.

(In guentity and value.)
Quantity in owts.) (Value in Rupess.)
Countries where { ity .. 1932.33 193233
consigned. (April (April
1928-29. 1929-30. 1930-81. 1931-32, to  1928-29, 1929-30. 1930-31. 1931.32. ¢o
’ ' m- Decem-
' ber). ’ ber).
United Kingdom 1,863 2,218 1,928 1,436 1,%7,274 145,448 1,23,188 95,631
Straits  Settle. 5,666 7,244 9,142 8,739 125,068 1,42,764 1,56,087 1,24,774
ments (inclod- i : .
ing Labadnur), o Details
Hong Kong .. 2,189 2,038 3624 2,607 88,566 1,09,614 1,086,149 58,180 Bot
Australian Oom- 1,723 2,090 8,225 1,318 Detuln 81,966 84,252 08,955 42,856 » :;‘n:-
eal
F:;onw th.. 207 243 203 223 . nvaﬂ- 26,432 27,983 23,241 199202
China (exelus:va 442 654- 1,194 - - 919 .. able. 15,241 19,386 38,167 19,274
of'liI&ng ong . .
an . [N
United States of 14,191 17,359 13,393 6,806 6,58,260 8,43,133 6,29,908 3,11,698
nﬁym . .. B5 250 - 466 308 8,781 . 13,319 19,561 13,487
Othera . .. 254 405 487, 203 . J13526 21,035 20424, 7,104

Total ) -+ 26,480 33,301 32,662 22,648 19,643 11,60,104 14,06,834 12,04,668 6,90,205 5,58,949



200
APPENDIX XXIIL'

SUBJECT No. 23. o ,

APPLICATION FROM THE GOVERNMENT OF BENGAL FOR A GRANT OF

Rs. 65,579 SPREAD OVER A PERIOD OF 7 YEARS FOR RESEARCH INTO
THE DISEASES OF POULTRY IN BENGAL.

Attentnon is invited to—

(l) a letter from the Veterinary Adviser to the Government of Bengal, No 578/C F. /168
dated 18th January 1933, addressed to the Secretary to the Government of Bengal
(Annexure 1), and (i5) a letter from the Government of Bengal, No. 518, dated 31st January
1933-(Annexure II), forwarding the scheme mentioned above.

2, It will be eeen that the scheme is composed of 2 parts, one, relating to the grant of
Scholarship for training for 2 years in the United Kingdom in the Diseases of Poultry and
the othér, to the subsequent employment of the scholar for a period of 5 years to carry out
researches on diseases of poultry in Bengal.

3. The Animal Husbandry Expert’s scheme referred to in the Veterinary Adviser’s
letter (Annexure I) together with an extract relating to it from the proceedings of the meet-
ing of the Governing Body held on the 6th October 1932 is enclosed (Annexure ITT).

4. The Scheme is now for the consideration of the Advisory Board.
CHARAN DAS,
Secretary.
The 8th February 1933,
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ANNEXURE L'

CoPY OF LETTER FROM THE VETERINARY ADVISER TO THE GOVERNMENT op BrNaaL, TO THE

SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESRARCH, NEw DxLmx, No. 578/
C/168-F., paTED 17/18TH JANUvARY 1933,

I have the honour to forward you 100 copies of & Bengal Scheme for Poultry Research.
It has been prepared on lines approved by the Bengal Provinoial Committee, and is in many
respects similar to that submitted by the Animal Husbandry Expert, Colonel Olver, which
was rejected by the Governing Body in October.

1 was present at the meeting of the Governing Body and felt that the importance of this
work was not fully appreciated although the scheme waa only lost by about 2 votes. One
argument against it was that it was too expensive. In the scheme now submitted the cost
has been reduced to a little more than half and as it is now put up as a provinoial require-
ment and the cost is reduced, it will have a good chance of acoeptance



: 2.02'

- ANNEXURE IL

CoPY OF LETTER FROM 'm; Sicnnnv T0 THR GOVERNMENT OF BENGAL, YO THE SECRE-
TARY, IMPERIAL CoUNCIL or AGRICULTURAL REskARcCH, No. 518, patzp TEE 3lst
Jaxvary 1933,

SUBIECT.—Seventh meeting of the Advisory Board of the Imperial Council of Agricultural
: Research

Y am directed by the Government of Bengal (Ministry of Agriculture) to forward, here-
thh. for ipclusion, if possible, in the agenda of the meeting of the Advisory Board to be held
in February 1933, a scheme for research into the diseases of poultry, which has been ap-
proved by the Provincial Agricultural Research Committee, Bengal (Enclosure I), togeth:
with relevant extract from the proceedings of the Committee meeting on the subject
{Enclosure II) and to say that the local Government recommend the same, subject to thg
condition that no financial liability devolves on them.
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ENCLOSURR I. . |
IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, ADVISO
| MEETING, FEBRUARY 1933, ~ . CRY BOARD

Bengal Scheme for Research into the Diseases of Poultry.

The diseases of Poultry of which little is known are 8 very serious handicap to the -
improvement of the poultry industry in India. In Bengal somewhere about seven years
work has been lost through the devastation of the flock of improved birds, on two separate
occasions.

In all parts of India in .the proximity of large towns poultry rearing for( the local
market can bedeveloped into an important subsidiary industry for the ryot. In addition
when the size and quality of the eggs warrant, there is no reason why India should not
é>mpete in the Foreign Egg Market,

Before much progress can be made, we have learned by experience that a sound know-
1edge of the Contagious Diseases of fowls, which cause such enormous losses, is essential.

In the present scheme it is intended to keep the 0ost down to the $ninimum possible
having due regard to the importance of the results desired.

In the first place it is intended to select from among the Indian students now in Eng-
land undergoing their course for the M\R.C.V.S. The student selected on qualifying
would be granted a scholarship for two years study at the Ministry of Agriocultureand
Fisheries, Veterinary Laboratory, Weybridge where a poultry disease research station now
exists., The student selected would be bound by agreement to serve the Imperial Council
of Agricultural Research on completion of his training fora period of five years,  ?

The selection of thestudent would be governed by the general rules for Centra? State
Scholarships. An essential qualification would be that the student had a suitable quali-
fication in science in addition to the M.R.C.V.S. degree, such as B.Sc. Bivlogy or Veteri-
nary B.Sc.

On return to India he should be given his second class P. and O. passage and be
required to join at Izatnagar without delay.

Izatnagar—From the scheme submitted by Colonel Olver, which was not accepted
by the Governing Body, it is understood that suitable arrangement can be made by the
Director, Imperial Institute of Veterinary Research, for the conduct of this research at
Yzatnagar. The figures for this portion have therefore been taken from Colonel Olver's
scheme. -

The total cost of the above scheme would be Ra, 65,679.

..

The cost is divided into two parts.— 2 Ra.
Training in England @ £250 per annum .. .. 6,664
Passage to India (2nd class P, and O.) .. .. 556
Railway fare from Bombay .. . . 100 17,319

Cost of salary of officer @ 300—50—500.

(Upper Provincial), Rs.
1st year .. .. .o 3,600
2nd year .e .o .. 4,200
3rd year .o T .. 4,800
4th year .e . .. 5,400
5th year .. . .. 6,000
Pay of Veterinary Assistant Surrgeon
@Rs. 125—5—145p. m. .. .. 1,620 p.a. 24000 24,000
Laboratory Subordinate @ Rs. 20—1-—24
P-m .. .e s .s 264 13
Peon @ 15p. m. .. . .o 180 ,,
Two poultry attendants@ Rs. 12 each
P. M. .o .e .e .e 288 ”
Travelling allowance e .. 2,000

Laboratory equipment .e .. 500
Purchase and up-keep experimental birds,

oages, ete. .e .e .. 2,000 , 5x8,852 34,260
65,579
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. IQ'Q_DOSURE 1L
MINUTES OF THE FIFTH MEETING OF THE BENGAL PROVINCIAL AGRI.
CULTURAL RESEARCH COMMITTEE, HELD IN WRITERS' BUILDINGS,
CALCUTTA, ON FORENOON OF THURSDAY, THE 15r& DECEMBER 1932
s & * . . . . . .
2. Mr. P. J. Kerr, Veterinary Adviser to the Government of Bengal, brought up the
subject of the scheme of Colonel Olver, Animal Husbandry Expert to the Imperial Council
of Agricultura] Research, for the grant of astipend to give a selected officer training in Eng-
land in diseases of poultry and for his subsequent retention at Izatnagar to carry on research.
This scheme had been accepted by the Advisory Board, but not passed for allotment of
funds by the Governing Body in October 1932. Mr. Kerr suggested that the Bengal Pro-
vincial Agricultural Research Committee, through the Advisory Board, should request the
Governing Body to reconsider their decision.

Dr. J. C. Ghosh pointed out that in the estimate of expenditure no allowance was made
for the retention ofthe officer for a period of § years after his period of training,. He con-
sidered that t| ost should be included : also that the scholarship should be granted only
on condition that the officer be retained for a period of 5 years after training. It was
finally agreed by the Committee that the Veterinary Adviser should put up the scheme as
modified above and forward to the Imperial Council of Agricultural Research.

t\ . » . * . . . .

(Sd.) G. P. HECTOR,
Direclor of Agriculture, Bengal and Secretary,
Bengal Provincial Agricultural Research Commattee.
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IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH,.GOVERNING BODY
MEETING, OCTOBER 1932, N
RESEARCH REGARDING DISEASES OF POULTRY,

ENCLOSURE L
EXTRACT FROM THE PROCERDINGS OF THR MEETING OF THE ADVISORY BOARD RELD 0¥ THE
9T JUNE 1931.

* Colonel Olver exlpained the scheme. Mr. Ware said that before any pn;poul was
submitted to the Governing Body they should work out 8 scheme laying down the specific
work which the person trained would do on his return after training. Mr. Stewart said that
the proposal was for research work on poultry diseases but they should also provide for re-
search on poultry husbandry. Colonel Olver replied that he had this aspect of the work also
in mind. He wanted a Poultry Expert who would give advice on poultry husbandry and
who would work side by side with the research officer for poultry diseas: th being located
at Izatnagar the subsidiary station to Muktesar. There were a numbe iang who had
had poultry husbandry training abroad and from whom a selection could be made. Mr. .
Devadhar strongly supported the scheme with the proviso that 8 competent Indian ghould
be employed. Poultry keeping in India which could be a very valuable cottage industry
was not being taken up by the villager because there was no adequate protection against
poultry disease. Research into poultry diseases would therefore be of great value f:r rural
uplift.

In the result the Board decided that Colonel Olver should work out a scheme §or the
employment of the person selected after his return from training in research into poultry
diseases and submit proposals to the Board when they next meet on the 10th.

¢
EXTRACT FROM THE PROCEEDINGS OF THE MEETING OF THE ADVISORY BoARD HELD ox' THE
13ta JUNE 1931.

* * * * * L . L]

“ Colonel Olver submitted details of expenditure in regard to his scheme for the em-
ployment of a research officer for poultry diseases. The Board had previously recommend-
od the scheme. It now accepted the estimates prepared by Colonel Olver ™.

* * - * & * [ ] L J .

2. The recommendation of the Advisory Board is now for the consideration of the Gov-
erning Body.

CHAARN DAS,
Secrelary.
The 15th August 1932.

IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, ADVISORY BOARD
MEETING, JUNE 1930. .

SUBJECT No. 10.
Research regarding~diseases of poultry.

The attached scheme formulated by the Animal Husbandry Expert to the Council for
the grant of a séholarship for the study of researchin poultry diseases is submitted for the
consideration of the Advisory Board. {

M. S. A. HYDARI,
Smda?.

v

The 13th May 1931.
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Bcheme drawn up by the Awimal Husbandry Expert to the Council for the grant of & acholas-
}p Jor the study of research in poultry diseases. grant of

A Researoh Officer is required for systematic research into poultry diseases,
variety of which exist and are very fatal to poultry of all kinds. Iﬂhe?bsenoe of s:;;‘:ce':
list, with the necessary training and facilities and able to devote the whole of his time to
" such research, it has only been possible in the past to deal very incompletely and spas-
modically with poultry diseases in India : when attention has been specially drawn to them
by particularly virulent outbreaks or some new disease.

3 In Europe and America, on the other hand, the systematic study of poultry diseases
has been a highly specialized branch of veterinary science for a long time past, and, in view
of its great economic importance, provision should now be made for such research in this
country. s

Acoom: for the Research Officer could be provided at small expense at the
Izatnagar | duction Institute, which is'a sub-station- of the ¥mperial Institute of
Veterinary Research, Muktesar, and arrangements could be made, at the Serum Institute,
for thg'accommodation of such birds as would be required for research purposes.

For the training of a suitable officer in Poultry Research, I recommend that a scholar-
ship blj granted to a selected veterinarian, in accordance with the general rules for Central
State Spholarships, to take a 2 year course of special instruction in such research, at the
Ministgy of Agriculture and Fisheries, Veterinary Laboratory, Weybridge, where a poultry-
diseasdf research station now exists. On completion of his course of training this officer
shoul bound by a signed agreement to work under the genéral control of the Animal
Husbandry Expert of this Council for a period of 5 years, if required.

"‘l‘he cost of this training would be approximately Rs. 8,000, viz.:—

Ras.
) £250 per annum for two years . .. . 6,666
Passages, say . .. .. . . 1,300
Total .. - 7,966
or ay .. 8,000

3 regards his subsequent employment there is no doubt that, in view of the constant
need gnd great scope for such work in India, which will become more and more evident as
timg¥zoes on a specialist in Poultry Research should be borne permanently on the estab-
lishment of the Imperial Institute of Veterinary Research, Muktesar. It is understood,
however, that there is no immediate prospect of such an addition to the staff of that Insti-
tute being made at Central Government expense. In order, therefore, that immediate
advantage may be taken of the services of the Research Officer when trained, provision
should also be made from the funds of the Imperial Council of Agricultural Research, for his
empldyment for the above-mentioned period of 5 years, at the rates of pay then ol_m.imn,g',
for research officers of similar standing and qualifications, on the staff of the Imperial Insti-
tute ff Veterinary Research, Muktesar.

A. OLVER, Colonel.
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Details of expenditure. on the amended scheme worlml out by Colonel A. Olver, Animal Hus-
bandry expert, for the employment of a Research Officer for Pouliry Diseases and approved
by the Advisory Board ai its meeting held on the 13th June 1931&

During training, in United Kingdom for 2 years :—

Ra.
1. Pay of a selected officer already in service at not exoeed.mg {
Re. 450 a month for two years . 10,800
‘2. Stipend of a selected officer at Rs. 200 8 month for 2 years 4,800
3. Railway fares, passages, fees, etc. .. . . 2,000
o S
[]
¢
1
During employment :— Ra.
1. Pay of Research Officer at not exoeedmg Rs. 500—25— 6,600
600 amonth .. .o L. ’
2. Special Allowance at Rs. 160 a month . . 1,800%
3. Pay of Veterinary Assistant Surgeon at Rs. 125—5—145
a month . 1,620
4. Laboratory Subordma.te at Rs 20—1—24 a month . 264
5. One Peon at Rs.15 a month . .. . .. 180<
6. Two Poultry attendants at Rs 12 each a month e 288
7. Travelling Allowance .e .. . 2,000
8, Laboratory equipment, apparatus and chemwals . 500‘
9. Purchase and upkeep of experimental birds, cages, ete. .. 2,000
Total for one year ~e 15,262
Grand total for seven years .. 94,160
Pensionary contribution . 8,700
1,02,860

i )
EXTRACT FROM THE PROCEEDINGS OF THE MEETING OF THE GOVERNING BopY HELD DX THN
6ra OcroBER 1932,

30. Scheme of the Ammal Husbandry Ezpert to the Council involving a total upendum
of .Rs. 1,02,860 regarding vesearch on disenses of poultry. (Subject No. 30 o[ the
Agemla )

Tl The Hon’ "Bl Sardar Sn- *Jogendra Singh and Mr. Walchand Hu:cbmd opposed the
'&cheme - Messrs. Kerr, Collins and Rama Rao supported the scheme. The Hon'ble
! M&ulvn Abdul Hamid stated that the poultry industry was not popular among the public

i and themfore opposed it. ;.The scheme was lost. .
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« APPENDIX XXIV.

ey ’ SUBJECT No. 24.

APPLICATIOﬁ FROM THE DIRECTOR:- OF AGRICULTURE, BOMBAY PRESI"
DENCY, FOR A GRANT.OF Rs. 2,000 FOR A SCHEME FOR HOLDING AN
ALL-INDIA MANGO SHOW IN BOMBAY.

The attached application for a grant of Rs. 2,000 non-recurring for the purpoee of an
All-India’Mango Show to be held in Bombay in May 1933 has been received from the
Director of Agriculture, Bombay Presidency, with the request that, as time is short, it may
be placed before the present meeting of the Advisory Board. The scheme has not yet
been forwarded by the Local Government.

2. It will be observed that the scheme was supported by the Bombay Pregidency
Fruit Growers’ Association which has undertaken to contribute substantially to the
Show bmw stated what amount the committee would give.

3. Ihi wrfle is quite distinct from the Mango Shipping Scheme to which the Council
has glven a grant and in regard to which a separate proposal is on the Agenda for the
pressit meeting (Subject No. 16 of the Agenda). It is also distinct from the Cold Storage
Research Scheme for fresh Fruit export which has been sanctioned.

o matter is now for the consideration of the Advisory Board.

CHARAN DAS,
15th February 1933. Secretary.

CorY OF LETTER FROM THE DIRROTOR OF AGRICULTURE, BOMEAY PRESIDENCY, PoONa,
',!'o THE SEORETARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEArRcH, NEw DELHI,
,No. 493-A.B. or 1933, parep THE 10rH FEBRUARY 1933.

‘ Sussror.—A scheme for holding an AU-India Mango Show in Bombay.
have the honour to forward herewith a scheme for holding an All-India Mango Show
in Bémbay and would request that it may be considered at the next meeting of the Advisory
Board to be held in Delhi on February 16, 17 and 18.

As you are aware, this matter has already been disoussed informally with Sir T. V.
VijaJaraghavacharya. As the time at our disposal is extremely short, I am sending this
to ybu direct, and a copy to the Secretary to Government, Revenue Department, Bombay,
for information. .

»Since it has proved impossible to ereot the cold storage plant in time for the present
majigo season, I trust that the other two mango schemes, namely, the scheme for export
of tnangoes to Europe this season and also-the present propogal for an All-India Mango
S will be favourably treated.

APPLIOATION TO THE InMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, NEW DELHI, FOR o
" 4 GRANT-IN-ATD OF;Rs. 2,000 oNLY POR HOLDING AN ALL-INDIA Manco Smow mv
3Bomray v May 1933, -

! CONTENTS.
) : Pagr.
1. Objeots of the All-India Mango Show .. .- . .. 250
2. The causes that lead to this proposal .. . . . 250
3. The place to hold the Show e ee e e v 250
4. Site for the Show e .. .- e e ... 250
« 8. Time for the Show .. .. .e o .. .. 250°
6. Number of Exhibits .. .e .. . .. .. 251
7. Judging ., .. . .. .. 1 |
8. Description of the varieties .. .. .. .. .. 251
;9. Requirements .. .e el ool .- o 251
*10. Receipts . .. .. . SN . N 282
11. Travelling allowance for the Judgea . e T 252
“12. Schedule for the exhibits -+« .. . O
::- Admission of visitors .. .e . e o e 252 ;

i PR



209
L !
APPLICATION TO THE IMPERIAL COUNCIL OF AGRICUYAYRAL RESEARCR, New DERLHI, Fon

A GRANT-IN-AID OF Rs. 2,000 ONLY FOR HOLDING AN ALL-L¥pia Mango SHow I
BomBAYy IN May 1933. . .

1. Objects of the All-India Mango Show.—It is proposed that an All-India

e M
may be held in Bombay during the Mango Season of this year (1933) with a v ango Show

iow——
(1) to determine the best varieties of mangoes for export purposes,
(2) to classify the cultivated varieties of mangoes in Indis, and

(3) to assist the nurserymen in the various provinces of India to}vestrict their
operations to the propagation of such selected and important varisties only.

2. The causes that lead to this proposal.—It was suggested by the Horticalfurist to Gov-
ernment, Bombay Presidency, while submitting his recommendations for the future work
in connection with the export of mangoes to Europe (vide his letter No. 24 & t Soptember
1932) that a Show of this kind may be held in Bombay during the seasf§g of 1933 in order
to select the best varieties of mangoes for export. This recommendation wis madd because
people in the various provinces of India believe that there are many other varieties ewhich
are better than the Alphonso for purposes of export. To settle this point finally it is highly
essential that important varieties grown in the various provinces of India be collected
together, studied, and public opinion obtained on them once for all.

Besides this, the managing committes of the Bombay Presidency Fruit Growds' As-
sociation, Bombay, passed the following resolution on the 2nd July 1932, a copy off which
has been submitted to the Director of Agriculture :— .

“ (8) Resolved that the Imperial Council of Agricultural Research be lddr‘uad
that an All-Tndia Manga Show may be held in Bombay in order to dpter-
mine the best varieties of mangoes for export purposes. The Committee
further resolved that they will be prepared to contribute substantially the
Show if the Imperial Council takes a lead ”. o (

Itis chiefly based on these reasons that this proposal for holding an All-Ingi
‘Mango Show is submitted for the consideration of the Imperial Counoil of Agricultdral
Research.

3. Place to hold the Show.—The best place to hold the Show is Bombay, it bsing the
chief mango growing and exporting centre. This place i3 also considered coavenient for
this work to the Horticulturist to the Govornment of Bombay who has to arrangd and
supervise this Show. : %b

It is also anticipated that this Show will attract & very large number of businesgmen
of Bombay and elsewhere, who may be the prospective exporters of this fruit to fordign
countries.

Lastly the Bombay Presidency Fruit Growers’ Association promises to contribute
substantially towards the cost of this Show. They have been requested to state a3 soon
as possible what they are actually prepared to give. Itis, therefore, considered neccisary
that the Show may be held in Bombay.

4. Site for the Show.—Arrangements will be made to select a suitable site where
the Show will be held. It is anticipated that the Sir Cowasji Jehangir Hall will be gnade
available for thid work. In case it is not possible to secure this place arrangements will
be made to secure some other place in one of the Colleges of Bombay as the Show comes
off during the summer vacation period. It may be seen that there will be no difficulty in
securing a suitable place for this Show.

5. Time for the Show.—The most suitable time for this Show is perhaps the last
week of May, when Bombay, Madras, Bengal, Central Provinces, Bihar and Orissa» and
the United Provinces fruits will be in season. The latest time to hold this Show is the 1st
week of Juhe 1933, after which the monsoon sets in and it will be very difficult to collect
the fruits from the Provinces of Western India. To be on the safe side, therefore, the last

.week of May is considered the best time. The Show will last for six days only. . 4
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1t may be1
\griculture, Pun
ater part of Ju

entioned here thab.perhaps it wnll not be possible for the Department of
jab, to take part in this Show as their fruit season commences from the
\e onwards. But they will be requested to spare the services of the Fruit
(-} Govemment of Punjab who will act as a Judge at this Show.

8. N mbér of exhibits.—It is presumed that each province will make a careful-
selecti of its varieties which are to be exhibited at this Show. It will not be out of place -
+~ pedugest that the Provincial Agricultural Authoritics might select the best one dozen

varisties grown in their province and then consign one dozen fruits of each of these selected
varieties for this Show. This will give us about 200 good exhibits—a number which will «
make a reall’?ood display.

It may als® be stated here that if any individual wishes to exhibit his fruits, arrange-
ments wil de to accept them. Of course no one will be deprived from exhibiting
his prodl(ce, bécause the Show is likely to be widely advertised and all interested mango

growers mnt parts of India will have an opportunity of exhxbltmg their fruita.

7. J e Judging will be done by an expert committee which may consist of
the glowing —

. .
(1)_The Horticulturist to Qovemment, Bombay.
2) The Deputy Director of Gardens, U. P.
) The Fruit Specialist to the Government, Punjab.

{§) A representative of the Department of Agriculture, Madras.
5) A representative of the Bombay Presidency Fruit Growers Association.

. Description of the varieties—The detailed description of each variety will be re-
corded and preserved for our future work. The Horticulturist to the Government of
Bombhy will prepare ** Score cards ”* in consultation with the other membegs of the judging
commui . These cards will be duly completed during the period of the Show before the
pri e finally announced. The Score cards will be very useful later on in workmg out

thegclassification of mangoes.
ableqmremmu.—The chief requirements for this Show are as follows —

. Rs. a. p.
" (1) Rent of space (if we are required to pay) .. .. .. 300 .00
(2) Hire charges—
Tables, 1,600 running feet .. .. .. . 1
Cloth for above . . .. 300 0 O
Dishes for 1,000 samples . . .
(3) Labour cha.rges for hand]mg and’ cartmg materials, exhibits,
eto., from various rail heads in Bombay to the Show place .. 200 0 0
Cost of Medals—
* 20 Gold Medals @ Rs. 25 each .. . .. 500
30 SﬂverMedals@Rs Seach .. .. .. 150 00
Engraving, eto. . .. 50
(5) Printing Charges of Score ca.rds, labels, ete. .. . 25 0 0

(8) Travelling allowance for the Horticulturist to Govemment,
Bombay and his staff (8 members) for 10 days in Bombay . 400 0 O

1 (7) Miscellaneous and unforeseen .. .. .- .. .00

Total .. 2,000 0 0
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. i :
10, Receipts.—It is expécted that our receipte, from the gale of «
amount to anything Because the specimens will be kept under observation
quality till they loose their * commercial storagelife "’ under normal
gruite will therefore be more or less unmarketable after the test.  ~ .

. 11, Travelling allowances for the Judges—No provision is shown for 120 Show
, of the judges thinking that they are interested in this show and their own re ti\

DeLuz, ron
0 Suow I~

ments will bear this expense. In case the Imperial Council of Agriculturel
* wishes they can maké a provision to defray this charge. If itis not possible for {hee
4 officers to act as judges I will suggest the names of loval persons who can be requested to'
act as judges. .

12. Schedules for exhibits.—The n.eoesaa.ry schedule dealing with t "::luaiﬁcation
of the exhibits will be prepared later in consultation with the judges af{er the proposal
for holding the All-India Mango Show is accepted. , 4

13. Admsssion of visitors—It is suggested that the admission to jhe Show ‘may be
free to the public. o o

M172 ICAR—1-7.33-200—GIPS 1 OO 39
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