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AGENDA FOR THE MEETING OF THE ADVISORY' BOA&' 'lV TIIE 
:IMPE~~ COUNCIL OF AGRICULTURAL RESEARCH, lU.~ 
~:'DELHI ON THE 16TH~18TH FEBRUARY 1933. 
~-:~A 4 
;h ~ciS!QJ}S '~f the Governing Body on the recommendation. of the Ad-

, ~i~~oard made at the latter's meetings in o\t1hl 1931, January 
,,' l~!:!fd July 1932. 

2. 'Appoip.fment of Committees. 
" 

S:Recommendations of the Locust Committee 't ita fourth meeting 
held in January 1933-Proposals for future re8eftTC~ 

4. Application from Dr. G. S. Thapar, M.Sc., Ph.D., Reader iil Zoology, 
Lucknow University, fot a grant of Rs. 25,460 spread over,a period 
of 5 years for an enquiry into the H J1minthiasis of cattle, sheep 
and goats in the United ~rovinces. 

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

of Rs~ 1,01,\):70 eRs. 14,200 non-teO'UlTing and &87,710 umng) 
6.APPlicatiOIl'fro~, the GoveJ;ll1Ilent of. th~, l!nit~ ~ovinces ,f~,~ ~~nt 

spread 'over 5 years for inVestigation into indigeboQa d ants 
of the United Provinces and their ilft'ootive -expansioa u' agricul
tural crops. 

7. Application 'ttdm tfte'GOvert1men"of'the United Ptovinces for a grant 
of Rs. 4,650 spread over a period of 3 years for invest~gation 
into malting and brewing tests of improved ba.rley. 

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 MY80re for a grant of RS.J20,400 
spread over a period of 3 years for the investigation,pf9ohne'a 
disease among cattle in Mysore. 

10. Question of an inquiry about cocoanut products and cocoanut-oil in 
India. ( 

• 11. Linseed-action to be taken to take fuJI advantage ofthe t~ff pre-
ference on Indian linseed granted by ,the Ottawa Agreem,,{ 

12. Application from the Government of the Punjab for a non-recurring 
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 o~ 
Rs. 84,580 spread over a period of 10 yeard for research iD sheeJl 
breeding. -' • 
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14. Applicatio;from the Government of Madras for a grant of Rs. 92,48' 
spread . over a petiod of 3 years for a scheme of research for 
improving the fishing industry and devPloping the supply of fish 
manure. 

15. Applicati'ln from the Gover'nment of Madras for a grant of Rs. 63,632 
spreaAJover a period of 5 years for a scheme for research 011 

. rural pieciculture. 

16. AppIicationJrom the Director of Agriculture, Bombay Presidency. 
for a grant of Rs. 5,100 for the export of' Alphonso mango fruits 
to Great;.Britain in 1933. 

17. Report of the Committee appointed to examine the Bihat and Orissa 
scheme of research on the economics of irrigation trom tub~ 
wells. ' 

18. Repbrt of the Committ.ee appointed to consider the progress report 
on the scheme for the breeding experiments in connection with 
~provement of goats conducted by Dr. A. E. Slater. 

19. Scheme for conducting research in Warble Flies at the Muktesat 
. Research Institute, at a cost of Rs. 32,400 spread over a period 

oil) years. 

2O:1xtension of the research Wurk on the eHect of ions on the growth 
• of plants, by Dr. S. 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 yeats for 
an entomological sutvey scheme in the North-West Frontier 
Province. 

22. Scheme 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. 

2J 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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"PROCEEDINQS OF 'l'HE MEETING OF THE ADVISORY BOARD Oll' 
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH. 
HELD AT NEW DELHI ON THURDSAY. THE 16TH FEBRUARY 
1933. 

The following were present :-

1. Diwan BahadurSirT. VIJAYA·16. Dr. V. N. LmmTE. 
RAGUVACHARYA, Chairman. 17. ColonelA. OLVER. 

2. Dr. N. AmuD. 
3. Mr. R. G. A.r.uN. 

4. Mr. M. AZHAB ALI. 

o. Mr. A. D. BusCHECE. , 
6. Dr. W. BURNS. 

7. Mr. B. C. BURT. ~ &, 
8. Mr. P. H. CARPENTEB. . ., 
9.· Mr. G. K. DEVADHAR. 

io. Dr. T. EKAMBARAM. 

11 •. Mr. E. S. F ARBROTHER. 

12. Professor J. C. GHOSH. 

13. Dr. G. P. HECTOR. 

14. Mr. NIZAMUDDIN HYDER. 

15. Mr. P. J. KERR. 

18. Mr. F. J. hYMEN. 

19. Mr. T. F. QUIRKE. 

20. Diwan Bahadur T. RAGHA.-
VIAH. 

21. Mr. S. V. RAMAMURTY. 

22. Major P. B. RlLEY. 

23. Nawabzada SAADATULLAH KHAN. 

24. Mr. P. T. SAUNDERS. 

25. Mr. D. R. SETHI. 

26. Mr. H. R. STEWART. 

27. Major R. F. STIRLI~'J. 

28. Mr. O. T. TAIT. 
29. Mr. F. WARE. 

Rai Sahib Malik CUBAN DAS, Secf'etary. 

The following attended as visitors:-

• 1. Mr. E. J. BRUEN. . 2. Mr. B. A. CoLLINs. 

" 2. The meeting lasted from 11 A.M. to 1-30 P.M. and adjourned till 11~3() 
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 legis~ 
tion for the prevention and control of contagions diseases among animals. 
to meet in the afternoon. 

" 3. '!'he 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 
had not been found possible to circulate beforehand papers relating to some 

• of the items on the Agenda; he was prepared to postpone consideration of 
S'Ilch jf:€:a3 till to-morrow to enable membe!,s to study the papeta. 



4. Decisions oj tAe GO'IJerning Body on the ,ecomtnendat~, oj the Advisory 
lJoard made at the laue,'smeetin!lll in June 1931, January 1932 and July 1932. 
(Sabjed. No. 1 of the Age'ltoo). {A.ppendi3: I).-The Chairman stated that 
Of the schemes .zecomrriended by the Advisory Board aU had been s&n.ct.Wned 
by tha Govei:nin.g Body except two. ~ the Beruirea Hindu University acheme 
for research on plant physiology and the Punjab GovernmeI1tloschem8 b 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 beea sanctiQned bl the 
Gov~rning Body, vir-., the scheme from. the Government of Madras for a grant 
for :cesearch work on potatoes·. Restated. that if members desired, this sub-
ject could be disc.USBed on a later qate in the proceedings. . 

5. Appointment ojCommiUee.. (Subject No.2 oft'M Agencla).-{Appendiz 
11).-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 to which the Board had given him power to appoint the personnel. 
He suggested that the Coriunittee to consider the progress reportQB tbe scheme 
of breeding experiments for the improvement of. goats pooducteci by 
Dr. A. E. Slater, should meet at 3 P.M. and that the Committee appointed to 
examine the draft of all-India legislation for the prevention and control 
of contagious diseases among the aniinals should meet at 3-U P.II. to-day. 
:rhe Board agreed. .. ~ 

6. Recom~9Ul(JtiOf18 oJ t"M Locust 'lJommittee at its /1YIIItl. rn.eet(ng 1uJlcl in 
January 1933. ProposalsfO'T lut.we research. (Subject No.3 of the A.genda) •. 
(A.ppendix IlI).-Mr. Burt, in introducing the ~bject, explained in detail 
the work whichlwl been ~ne a.nd the lines on which the Laeust Copunittee . 
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 tea Mr. Devadh&r, the Chainn&n 'saill tllat labomtory 
work at Lyallpur would be oontinued:under Mr. Afzal HIlIain. It ,,&.I pro
posed to provide for this by a grant to the. Punjab Government in order to 
avoid any administrative .aiffieultiies. Mr. Afzal HtJSam~. 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 th~ work which might :be described as .urvey and elq)lo~tion 
work in Baluchistan, Sind, Rajputana, Khairpur and the adjoining portions 
of CEl'Dual India.' .. .. . , 

.At this -Bta,ge; Mr. Carpenter moved that Mr. Ahal Husain be appointed 
• member of the Locust Committee. 'The proposal ,-vae seeonded b1 
Mi.. . G~ K. Dev&dhU aDd agreed to by the Board. . 

. I'Il'&nawer to '& question by Dr. B1Il"llS, 8S regards the utility of oil cloth 
in locust control measures, Mr. Burt said that they had gone into the qQestjo~· 
with :Mr. Richards who had mrried out experimem.ta ill the UJ1i.te4 pl'tJVUaces. 
Mr. Richards was ~atisfied that oil cloth was the beat material 'iormaking " 
barriers when dealing with locust hoppers by methods othu thaI! .insecti.ciciea 
and that this and sodiwD. Hurisilicate were the most ·nselullocuat c:ontroI, 
material. ,As regards 10c~t work ronducted: _where in the Empire, 

~ This scheme Will! approved by ,he Advisory Board ill 1931. 



1'4'" Burt said- that:, the Imperial C01lDciI' (lfAgricultural Resea.rcl1 waS in lotto!) 
with the .Loc~st Committee of the EconOmic Advisory Council,' Londo~ and. 
J:e<)eiveq reports on all locust IlWYements' in the Empire and any other part 
QI. the '. world. .. The Council also received, locust Reports from Persia. lq 
answer to Dr. Na~u Ahmad. the Chairman .aid that the ComID.ittee had givf4 
specifio directions under each head of the programme.T1ie Board then 
~dopted the report ,of the Locust Sub,Committee and recommended the p~ 
posals made'therein for the sanction of'the Governing Body. 

, 7 .~ppl~ I'~, Dr.G. S.Thapar, M,StJ., flt.D., Reader in . Zoology; 
LuCknaw University./rw c grontoJ Rs. 25,460.pread over a perioi1 ofjWe 1Jeo,~II; 
jcYr an enrjuily int~ tke Hel~mtki:a8i1 oj cattle. Bluep aM goat. i'16 #IA United 
Provi'fI«Ji., (Suhjoo' No.4 'oj Ike Agerulfl). {Appendix IV).'"::-Polooel 'O~vel: 
in introdlICing the subject refened to the qlleBti@D of oyerlapping bet~ee1J 
thiascheme' and the Punjab Bcheme, regarding animal pat'asi~es recel!ily f!~a-
tioned' by th!! Council. He expressed the opinion that there were great differ· 
enee&. bet\n!en the .irrigated areas in the Punjab and the dry areas, .likely ~ 
be met with.~ the United Provinces and that owing to thiereasoD. there :Wa .. 
in his vi~wample 'scOpe fordifierent' work in. different areal. Dr. : Thapat 
was ~ very PlDitable ma.n for the proposed workftom which very valuable 
iesults were expected. The scheme Was & modest one and included jlG build;' 
ilig5,etC. Mr. AllaJI. e6ns.~dered the scheme & well considered one ana ~ 
wIved 110 overlapping with the work ~hicJl W8.5 being done lIy the Veterinary 
Department. Mr., Devadhar 'asked whether WormatioIl: .. Was, availa},1e as 
iegardsthe mortality caused by this disease, t() whlchColond 'Olver replied 
that he oo1ild:not give defulite figures but thought that the I08smust, be tr~lld,. 
OU8. A :number, of spe'akeri emphasised the value of the scheme..· A pro
poiml tha.ta ,StandingComtn~tee on Helminthology should l>e estab:li~hea 
to secure the best possible co-ordination in such research was generally ~agreed 
t(). After a good deal of discuSsion and in vrewofthefact that the , reoommencl
ationa of !the Board at this meeting 'Would not come before ~the Governing 
Body till sometime in ;September or October neit the Board d~ided that 
this scheme Bhould be l'efened to the Committee of Helminth.ologil,lta . to, be 
a.ppointed by theChairmanwith,instructiona to report. to the AdvisoryBoard 
at its nett meeting to be held sometime in July O!r August 1933. 

, S. Appliccitian Irom the PaCca University 1M tke grant oj Rs. 1,'156, on ac
count of apparaius.- etc., iMtne year 1933-34 in connection witht'Ae scheme/or 
ogricilliural.research already sa'fI,Ctioned '6y the Council . . (Sub}ect No.5 of ilte 
AgenJq). '(ApPendix V),-After 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,frofessor Dastill' ill'Bomoay. Mr. Burt replied that 
'there was no overlapping as regards' the ,progranime' of work' carried ou~'at 
these,two places. The nutrition of rice was a very wide subject and Professor 
pastur had been 'working on a particlllar aspect of rice physiology. He 
felt that these two researches should go on parallel to each other. 'Dr:Burna 
said that the question of co-ordination was becomirig more and more important 
ADd he would like this question to be taken. up seriously'at the nl!xt meeting 
of the Advisory Board by bringing this subject qn the Agenda.. Mr. :Burt 
• ". l 
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poin~d out that progress reports on both the schemes 1V~~ld be belore th .. 
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'. 
requirements for apparatus, etc., should be examined on their merita on 'receipt' 
of details from the University. In the result, the Board recommended the' 
application for sanction. 

9. Linseed--actionto be taken to take JuU advantage oj the tariff prelerencs: 
on Indian Linseed granted by the Ottawa Agreement. (Subject No. 11 01 th. 
Agenda). (Appendiz Yl,.-·Mr. Burt, in introducing the subject, said that 
as a result of the Ottawa Agreement Indian linseed would, in future, receiVII' 
a ten per oent. tarilf 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 origina.l 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, a much 
greater producing capacity. The area under linseed had increased by 16 
}ler cent. this year in the Central Provinces. It was importa.nt to exploit 
the full advantages of this preference and to supply the English market with 
suffioient supplies of Indian linseed to prevent an unreasonable rise in price., 
Another important point was the question of quality. There, fortunately. 
lndia had almost everything in her favour. Indian linseed was more Bought 
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 pure:hasea from India. 
lt 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 scarc.ely a matter which could be poBtponed. He, however .. 
doubte4 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 rela.tive gross monetary return from linseed should be determined 
by the agricultural 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 
va.rieties. Mr. Collins asked for further iriformatioIi as to the oourse of p~. 



The point W3S mad~ by several speakers that direct advice to increase the :1t'~a 
under linseed by the Departments of Agriculture was not desirable in a .. 
much as no guarantee of prices could be given. Mr. G. K. Devadhar urged 
the great need. for suitable publicity of these results ~eing arranged by the 
Council through the medium of the vernaoular papers and magazines so that 
the poor agriculturists would attempt experiments to reap the fruit of the 
labours of the Council, AIr. Burt, in replying to the points raised, said that 
jt 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 methodB to plaoe the cultivator in. 
possession of better infOl'Illation regarding market conditions and prices of 
this article so that he might be a little leas handicapped. He agreed that 
Agricultural Departments should not attempt direct propaganda but shoulJ 
try to put the cultivator in possession of facts. He agreed that they shouli 
study the economics of the linseed crop especially the glO8!I' monetary' teturn 
pet acre. The war period had started a fashion for increased wheat growing 
lI'hlch possibly went beyond economic limits in sollie areas. He thought 
a great deal would be achieved if Mr. Plymen's suggestion was accepted. 
As regards the question asked by' Mr. Kert 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 Agreentent on the present prices and trade demand, 
he noticed that the first noticeable effeGt was a fall in the prices of Argentinl1 
linseed; there had been no corresponding fall as far as he knew in the Indian 
linseed in London. lIe had received a reCent report which showed that im.J 
porters in London definitely stated that they attached very great importan~ 
to the ten per cent. preference and expected an increase of Indian linseed. 
sales in London. He added that the qualities which were appreciatecf in the 
London market were first of aU high oil Content, secondly big seed (Bold) 
and thirdly a light coloured husk. At this stage, it was decided to include the 
~arious suggestions which had been made in the course of discU8!lion in the 
fgrm of a resolution. The following resolutions were carried unanimously:-

.. (1) That the Imperial Council of Agricultural Research be asked to 
furnish Provincial Agricultural Departments with weekly or 
fortnightly circulars giving the lat~ prices and trade informatioo 
concerning linsefd. 

(2) That the Adviwry Board desires to emphasize the importance of 
increasing the supply of seed of improved varieties of linseed and ot 
more attention to experimental work on linseed on the experi~ 
mental farms in eaeh of the principal linseed growing Provin~ 
and States. It also 8Ug.,~ that all exchange of improved varie-
ties between the differellt provinces and States and wits the 1m-

. penal Institute of Agricnltuml Research. PUSlI. would be an 
advantage. 

(3) The Board recommends tIiat thl! mtormation as to the extent and 
. importance of the Ottawa preference OD linseed should be made 
available to agriculturists.in the various provinces and. Stafa 

. Kl72ICA.lI • 



by imitahle propaganaa especially through Co-oPerative Societie. 
and by the lupply of information to vernacular papers and 
magazines." , 

10. The tneeting then adjo1U'Aecl till 11·30 A.H. on Friday, the 17th 
February 1933. 

The 16th F ebruary1933. 

CHARAN DAB, 

Secretaf'1J. 
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.t'BOCEEDINGS OF THE MEETING OF THE ADVISORY BOARD OF 
THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, 
HELD AT NEW DEIJII ON FRIDAY" THE. 17m,FEBRUARY 1933.. 

The following 'were present :-:-

1. Diwan Bahadur Sir T. VlJAYA.
RAGHAVACIlARYA, Chairman •. 

2. Dr. N. AHMAD. 

3. Mr. R.. G . .ALuN. 

4. Mr. M. AZHAB ALI. 
. 5. Rao Bahadur BHIMBHAI 

R.NAIK. 

6. Mr .. A. D. BLASCBECK. 

1. Dr;W.BUBNS. 

8. Mr. B. C. BURT. 
9. Mr. P. H. CARPENTER. 

10. Mr. G. K. DEVADHAR. 

11 .. Dr. T. EKAMBARAM. 

12. Mr. E. S. FARBROTBElt~ 

13. Professor J. C. GHOSH. 

16. Mr. P: J. KERR; 

17. Dr. V. N .. LIlOlITE_ 

18. Colonel A. OLVER •. 

19. Mr. KJ.PLYMEN . 

20 .. MrS. F. QUIRKE. 

2t. Diwan Bahadur T. RAGHAVIAH.:.. 

22. Captain Nawab R.us JANG" 
, 1U.BADUL. 

23. Mr. S. V. RAMAMtmTY. 

24. Major P. B. RILEY. 

21). Nawabzada SAADATULLAB KHAN. 

26. Mr. P. T. SAUI:IDERS. 

27. Mr. D. R. SETBl'... 

28. Mr. H. R. STEWART. 

14. Dr. G. P. HECTOR. 29. Major R..F.S'I::mLOTQ:. 

15. Mr. NIZAMUDDIN HY'DER. 30. Mr. F. WARE. 
Rai &hib. Malik CBA>lt4.N DAS, Secretary. 

Th.e followinglattended as ·visitors. :0:-

1. Dr. B. K. BADAMI. 3:.Mr. B. A. COLLINS.' 

2. Mr. E. J. BRUEN; 4. Mr. J.H. G. JERROM. '. 

5. Mr. V.KRISHNAMURTY IYER. 

2. The meeting lasted from 11-30 A.M. to 1-25,1>; M. and adjourned tilt 
IG-30 A. M. on Saturday, the 18th February, to alldwthe Committees appoint
ed'to examine the scheme-ef research on the economics.otitrigation from tube
wells and the draft Bill for all-India. legjslatic;m for the prevention_alld control 
of contagious diseases among animals, to meet in.the aftemooJlol.. 

3. At the outset, thtiChairman· recalled the promiS&.lie-; liad inadet: to ~ 
Mr. Devadhar on the previous day that he would bring-up SlibjectNo.l (Apper;t~
dix I) again to enable members to make any further comments thereon if they
~shed to do so (vide paragraph 4 of the-proceedings of the meetiilg held on the, 
16th February 1933). Mr. Kerr drew' attention to~he fact that in the case 
of the Madras potato. research scheme the Gove~g Body had sanctio~ed 
& scheme which had been turned down by the AdVISory Board and enquired' 
whether the- Gove!ning Body was m. order in passing the scheme in thd-



g. 

circ~mstances t He did.not mind the Governing ~.ody rejecting a scheme re
commended by the AdvISory Board, but the posItIOn was difterent when the 
Governing Body pa~sed 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;fal' from £louting any decision of the Advisory Board, 
the Governing Body had in the present case only restored the Advisory 
:Board's origm.al 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 represe'ntatives of the Advisory Board on the Govern
ing Body did not support the potato scheme whieh 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 i88Ues raised were-

(i) Was it open to the Governing Body to sanction a scheme which 
Was not recommended by the Advisory Board' 

(ii) Did the elected r;presentatives 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 , 

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 COD8-

cience of its representatives. The Governing Body had the abstract of the 
proceedings' of the ~dvisory 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 Bcheme not recommended by the 
Board in regard to which the Governing Body did n9t see their way to accept 
the Board's view. No action, however, appea:red to be neceij88lf at the 
present time. As regards the other point, the Board agreed that ita repreoO' 
sentatives on the Governing Body should state the views of the Board on 
"chemes coming up before the Governing Body but after they had done that 
they, were at liberty to expres!, their own personal views also eyen though 
they might conflict with the recommendatiolll of the BQ~d~ 
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4. Application from the Government (lfthe United PrcMfU'a for tJ grant of 

Ra. 1,011)70 (Ra. 14;200 fIO'fH'ecurring and Ra. 87,770 recurring) s'jYTeo.d over 5 
years for investigation into indige1UYUS drug plants of the. United Provinces and their 
effective expansion as agricultural crops (Subject No.6 of the Agenda). (Appendia: 
VIl).-Mr. Allal'l, 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 achemes 
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 sml111 agriculturists. Mr. Stewart said that it was pro
posOOI to have two farms hut 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 meet the cost on this account from its depu',;mental budget! Mr. Allan 
replied tha.t he hoped to arrange to get the necessary land free of charge from 

. the Forest Department. Mr. Devadhar 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 t Some Calcutta firms had their own farms and ran them 
at a profit. The proposed wor~ perhaps fell more properly within the scope 
of the Ir.dian Research Fund Association. Mr. Sethi referred to the promise 
.of facilities given at the last meeting by himaelf and Mr. Allan to Colonel 
Chopra in connection with the latter's scheme and considered that the present 
scheme wall purely provincial and should be financed by the United Provinces 
Government. Mr. 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 oonsideration for the scheme as it stood might not achieve the 
results which Mr. Allan had in mind. Though be 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. H~ 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 
()f 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 wha.t drugs were in demand and were likel.,r 
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"to be obtained. Dr. Hector considered the present acheme too ambitious. 
Mr. Kerr said that the scheme l'f'.quired very careful acrutinv. Dr. Bums 
moved that the scheme b(l referred back to the United Province". Agricultural 
Research Committee for reviSion in the light of the criticisms of the Board. 
'The Chairman put Dr. B1ll'IlB~ motion to vote which was lost by the casting vQttt 
of the Chairman. The ·Board then agreed to refer the scheme to a Committett 
of the Council to consider the criticisms made thereon and submit its report 
;;0 the next meeting of the Board. ' The personnel of the Committee, was left 
to be nxed by the Chairman. 

5. A pplicatwn Jrom tlis GotJefflment oj the U nitetl Provi1lCe8 for a grant of 
Rs. 4,650 spread over a period oj 3 years Jor investigation into maltin,fJ and 
brewingtutsoJimpr0'l7edbarley. (Subject No.7 of the Agerul4). (Appendix fIIl).
Mr. Allan introduced the scheme. Mr. Stewart wan.ted to clear a possible. 
misapprehension with reference to the statement 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 testa of barley. 
If there was a hope of trus line 01 investigation being encouraged by the Council, 
the Punjab would gladly send a scheme costing about Re. 5,000. As regarda . 
the details of cost of the United Provinces scheme, there was a provision of 
Rs. 100 per year for manurial experiments which, being aroaD, might in his 
opinion suitably be met by the local Government, the scheme being confinelf 
to sending sampl~s of barley 'for malting and brewing testa. 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. MJ:. 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 product,s in the United Kingdom should go through 
the Council and there was undoubted advantage j.n such a procedure. The 
barley question had become important in view of the ten per Cf'nt. 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 barley& He, howeYer, 
said tha.t 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 an 
provinces. Mr.Plymen supported the scheme, but enquired whether the 
barley would reach the United Kingdom in good 'condition. Mr. ,Burt 
replied that it would do so if ahippedfrom 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 Jrom the GOVefflment· oj the Central P,ovi1lCe8 for a grant oj 
Rs. 46,700 spread O'IJe'faperWd oj 3 years in connectWn with a scheme Jor Jurther 
investigatwn into vaccinatwn oj cattle ag3.i1l8t Rinderpest. (Subject No.8 oJtM 
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i4.geru1a). (Appenaiz 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 Officer· 
appointed for the Central Provinces. In that case the senior officer on Re. 140 
per n'lensem 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 staff 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 BOme 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 acoount 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, he 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 animala 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 undet the Veterlnary Investigation o.fficer. 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
ogation Officer. The scheme was then put to vote and carned 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 
February 1933. 

The 17th Ftbruarg J933. 
CHARAN DAB, 

Secretary~ 
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fROCEEDINGS 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. VUAYABAGHAVACHA.UA, Chairman. 
2. Dr. N. AHMAD. 

3. Mr. R. G. Ar.LA.N. 17. Mr. P. J. KERR. 
4. Mr.M. AZBAB ALL 18. Dr. V. N:. LUOllTE. 

5. Rao Bahadur BBlMBHAl R.NAlK. 19. ColonelA. OLVER. 

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

7. Dr. W. BURNS. 21. Mr. T. F. QvmKE. 
8. Mr. B. C. BUBT. 22. Diwan Bahadur T. RAGHA VIAB. 

9. Mr. P. H. CARPENTER. 23. Mr. S. V. RAMAMUBTHY. 

10. Mr.·G. K. DEVADBAR. 24. Major P. B. RAILEy. 
11. Dr. T. EuMBA.R.Ul. 25. Nawabzada SUDATULLAlI 

KHAN. 

12. Mr. E. S. FARBROTBEK. 26. Mr. P. T. SAUNDERS. 

13. Professor J. C. GHOSH. 27. Mr. D. R. SETHI. 

14. Dt. G. P. HECTOR. 28. Mr. H. R. STEWART. 

15. Dr .. L. K. HYD.ER~ 29. Major R. F. STIRLING. 

16. Mr. NIZ.UroDDINHYDER. .30. Mr.F. WARE. 
Rai SahIb Malik Charan Das, Secretary. 

The mllowing attended as visitors :-

1. Mr. B. K.BADAMI. 

2. Mr,'&- J. BRUEN. 

3. Mr. B. A. CoLLINS. 

4. Mr. J. H.G. JERROM. 

5. Mr. V. KRISHNAMURTyIYER. 

6. Dr. SUNDAR RAJ. 

2. The meeting lasted from 10-30 A.M. to 1-30 P.M. when it terminated 
having dispose~ of all the ite~ o~ the Agenda.' ..' . 

3. A. pplication from theGove:mment pf Mysore for a grant of Rs. 20,40{J spread 
over a period of 3 years for the investigation of J 011,11£' s diseo.s6 among cattle . in 
Mysore (Subject No.9 of the. .,4.gen4a). (A.ppendi~X).-:-Inth~ ,absence of 
a representative. from Mysore, Colonel Olver introduced the. sclj.eme.: He 
stated that th& proposed investigatIQn was very important ,from ,the point 
of view of the Dairying Industry for the whole of India, and IiIhould 
be of COIlBiderable value. Mr. Kerr, in supporting tJie scheme, .pbsefVed 
that as a scheme from an Indian State on suc~ a' problem.aathat of Jo!me's 
disease, it de$erved support. There was no doubt that th~ ~ease .. was 
widely. prevalent in India, though from its very nature, it w~ not possible 
to. estimate its ~nent. Mr._Q~k~_enquired whethe~ Mr. Rao,-,whos8 )lame 
M172ICAR - . 
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was mentioned ill 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 Bchcme Bhould not 
be started till after the Central Investigation Officer had been appointed at 
Muktesar. In the end, the Board considered that BOrne more points required 
to be cleared and accordingly postponed the consideration of the subject to the 
stllDmer meeting of the Board when it was hoped that the Mysore representa. 
t ive would be present. 

4. Question of enquiry a!x>ut cocoanut product8 and cocoanut oil in India (SuE:. 
jectN 0.10 of the Agenda). (Appendix XI).-Mr. Burt, in introducing the scheme 
said that India was at present importing large quantities of cocoanut oil which 
was a raw n:w-terial for the vegetable fat industry and also for the soap industry 
and It 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 shortage in the supply of 
cocoanut and cocoanut products in India. On the other hand, he had heard defi
nite <lomplaints that the prices of cocoanut products in South India were al80 
unduly low. He thought that this was a matter on which they should have first 
lulnd information. He, therefore, suggested that, as in the case of Sann Hemp, 
they should employ an officer for a short. period to go pound 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, My80re State and 
Cochin as also some parts of Bombay and Bihar and Orissa in which cocoanut 
was grown as a commercial crop. In hie opinion the cost of the enquiry should 
not exceed Rs. 6,OCO. 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 orfive 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, Ramamurtby referred to the fact 
that cocoanut from CeylDn 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 a 
profit and consider why Indian cocoanut should not be able to hold ita own. 
Mr. Ramamurthy also stated that the Government of Ceylon ~ad pro.vided special 
facilities such as grants, loans, etc., to cocoanut growers while Indian cocoanut 
was not getting any such facilities. He, therefore, welcomed the propo8ed 
appointnlent of 8 special officer 80 that we might create 80me 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 8uggestion. Mr. Collins, 
in supporting the proposal, said that Hyderabad was importing 24lakha 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 l!roducta 
should first be placed befort;l the Indian Oil Crushing Industry Comuuttee fOf 
consideration. . , . 
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& • .4pplicat·tmJ,om the Government oj the Punjab Jor a grant oj Rs. 22,.100 
in connection with a scherne Jor the installation oj wheat miUing and baking labor~ 
tory at LyaUpur (Subject No. 12 oj the Agenda). (Appendix 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 01 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 teats made but that was a matter of considerable diffioulty. These 
inllls were tomD1ercial units. They worked on a. la.rge scale ana did not wlnt 
to be bothered with carrying out sD1allscale tests. The greatest drawback to 
testing new wheats in suth inills, however, is the relatively la.rge quaIitity of 
each particular sample required. To produoe the requisite quantity required 
time, la.bour and considerable expense and then at the end too results might 
sh ow thai the wheat was not desirable enough to be put on the m~rket. In 
order to get ovel' this difficulty the present apf)lication was being made for a 

. grant for the installation of a whea.t milling and baking la.boratory at Lyallput. 
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 pla.nt should be under the control of the Council as a oentral institu
tion and samples from other provinces should be tested here as well. Dr. 
Burns said that the pla.nt 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 fa.ot that the laboratories and 
staff of the Research Institute, Lyallpur, would be availa.ble to carry out all 
the work Mnnected with the tests, there was also at Lyallpur a very la.rge 
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 
\riew 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 looated in India. Mr. Burt, in supporting the 
proposal, Baid that the time had come when there should be such a testing plant 
in India. The tests at Lyallpur would not be a substitute for the final tests to 
be made in Engla.nd, or other importing countries, where an export wheat was • 
concerned. Tests of the nature referred to by:Mr. Plymen would still be desir
able bllt must obviously be limited in number. As to the testing of wheat for 
othet provinces, he said that the Government of the Punjab might consider the 
tjuestion of charging no fees or nominal fees. 1£ fees were to be charged at 
all they must not be prohibitive. He also wanted an assuranoe from Mr. 
SteWArt ihat every sample of wheat tested at Lyallpur would, in actual point 

. of fact, be chemically examined by the Agricultural Chemist's section so that 
the results of milling and baking tests could be correla.ted 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 haa decided that this question need not be raised 
-at present. In reply to Mr. Carpenter. Mr. ~tewart stated that four-pound 



-samples would be -required: :Mr. Cart>enter thought that that was a very 
small sample, and supported the scheme. On a vote being taken the scheme 
was recommended for sanction. 

6. Applioa~ from the Government of. Bombay Jot. I) grant oJ R8. 81,580 
Epreail 0'Ve'T' a period of 10 y~sfor research tn s'u;eP breeding (Subjfd No. 13 
of the Agenda). (AppendtX XIlI).-Mr. Bruen mtroduced 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
ed in 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 al 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 uselesa to start any more sheep breeding schemes unlesl 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. 
Mr. 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 carned on. He added that 
·be would like to be appointed <?n the Committee. So far as spinning test wal 
'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 it 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 sholj.Id 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 continuit) of policy was required 
,to make it beneficial to the COll.htry. He had no objection whatsoever to 
-the scheme being referred to a Committee but at the present moment he want
.ed the assurance that the scheme would be sanctioned, so that the land 

•. rer..uired be earmarked for the purpose. In this connection he explained that 
if the schem.e was delayed he might lose a very good opportunity of getting 
'very suitable land from the Forest Departm.ent. 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 carned : the per
sonnel of the Committee being left to the Chairman to decide. 

7. Application from the Government of Mailra8 for a grant of Ra. 92,481 
-8p.rcaJl O'I:er a period of three years f<w a scheme of research f<w improving the jiJhing 
. industry and iJet'elopin9 the supp1v of fish manure (Subject No. 14 of the Agenda) 
:(Append-a XIV).~Dr. Sundar Raj, in explaining the scheme, said that there 
~w'asa certain amoUnt of fis4 manure that was now produced in the country 
but nothiDg like as much as could ~e produced. The Madras Fisheries Depa~ 

; ltlent haa' substituted a simple plant for enracting the oil !!oDd Cl1iBhing the reBl-. -
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"ue Intel s decent Ash manure .fur the oil ctnde lorm of beach drying but techno
logioal. research and the application of modem methods was called for. Mr. 
Ramann1rthy said that the soheme had been carefully considered by the Provin
cial Research·Committee. It had been suggested that, instead of appointing 
an American Expert on. Rs. 1,200 p. m. as prop03ed in the scheme, a oapable 
lIonours 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. 
1f a capable Bio-chemist could be obtained immediately he would be able to 
~arry 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 seoond 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 Ptovincial Research Committee therefore thought that; it would be better 
evell 'with an additional'expenditure of about Rs. 2u,OOO to have a Bio-chemist 
straightaway. But if on the ground of expense the Advi~ory Board felt that 
it was desirable to postpone the scheme till a suitable Indian had been trained 
the Madras Government would not be unwilling to considtlr this ·point. They 
however felt that it was much better to start the soheme immediately, in order 
to get results of economio value. Considering the greJ.t value of manure in the 
improvement of produce from poor. land in 'Malabar and the comparative 
lloverty of its people the addition of this industry would be directly beneficial 
to the fishermen and indirectly to the agrioulturists in that province. In this 
way Mr. Devadhar justified the expenditure inourred in launching the scheme. 
'Mr. Plymen Was of the opinion that the scheme was an expensive one and did 
"not in~olve Iundamental research. He was also not convinced of the need for 
the importation of a mall from outside. In answer to Dr. Nazir Ahmad, as 
to the ciops 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 aa 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 
~ould 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 t/;l.at the work could be done at a much' 
less cost by collaboratmg with the University of Madras. Mr. Carpenter 
referred io a resolution proposed by Dr. Hyder at the last meeting of the Ad· 
Visory Board limiting 'the amount of 'money that a. scheme should cost and 
pointed out tnat this soheme exoeeded 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 
iinporta.nce. Mr. Stewart pointedout that it was proposed in the scheme to 
recrUit a 'Gradua.te in Chemistry who would be paid Rs. 200 per mensem while 
in India. but when he went to America he would draw over Rs. 700. . He thought 
that if the man was given a scholarship of £250 a year that would reduce expendi· 
ture automatically by about Rs. 5,000. Mr. Burt was not satisfied with the aU· 
India aspect of the scheme and for that reason he suggested that the scheme 
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wit~ the discussion at th~ Present meeting be referred to the F{ rtilizers Com-:'. 
~ttee for examin~tion and repo.rt to the Advisory Board. It was just the 
kmd of soheme whioh that Comnuttee 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 fo1' a grant 0/ Rs. 63,6.JZ 
lJpread over a period of five years for a scheme for a research on rural pisciculture 
(Subject No. 15 of the Agenda). (Appendix XV}.-The scheme was introduced 
by Dr. Sundar Raj. Mr. 'Burt suggested that the soheme be referred to a Com
mittee for examination with reference to its all-India aspect as also with r~ 
ferense to the principles Nos. (ii) and (v) of the principles laid down by the 
Governing Body to govern grahts from ibs 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 Presiltncy. for (J 

grant o} Rs. 5,100 for the export of Alphonso mango fruits to Great Britain in 193.3 
(Subject No. 16 of the Agenda). (Appendix 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 covered the expenditure. The Board re
commended the scheme for sanction. 

10. Report of the CommiUee appointed &0 examine the lJihar aM Orissa 
SCMme of research tm the economics of irrigation from tube 'wells (Subject No. 11 
of the Agenda). (Appendix 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. Borwnue's special knowledge and wide ex
perience had enabled the Committee to put the scheme right in some important 
:particulars. As now proposed, the scheme was cheaper by Rs. 5,000 than the 
o,figinal proposal. The Board recommended the scheme as aIdended by the 
Committee for sanction. • 

11. Report of the Committee appointed io consider the progress report on the 
scMme for the breedind experim.ents in connection with improvement oj goals, con
dudel/, by 1)r. A. E. Slater(Subject No. 18 oJ the Agenda). (Appendix XVIII).
The Chaitman 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. Schemefor conducting research in Warble Flies at the ltfuki.esaf' Ins
titute at II cost of RB. 32,400 spread wer a period oj 5 years (Su~ect N 0.19 of the 
Agenda). (Appendix XIX}.-Mr. Ware introduced the scheme and l\!eS3r8, 
Kerr and Quirke supported it. The Board recommended the scheme for 
sanction. 

13. Extension of the research work on the effect of ions on tM growth of plants, 
by Dr. S. S. Ehatnagar upto the end of May 1933 (cost iTWOlved RB. 337-8-0) 
(Subject No. 20 of the Agenda). (Appendix XX).-Mr. Stewart introduced th& 
proposal. Mr. Burt said that it was necessary to continue the SC~ll1e on it& 
present scale up to the end of May 1933 80. as to complete the e~penmen~ ~ha~ 
Were now in progress. Dr. Bhatnagar WlShed to carry on & little 8ub31diar1 
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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 exceedingly 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 had also been given etIect 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 isnecessary 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. Applicationfrom rhe Government of N. W. F. P. for /J grant of Rs. 
44,940 spread over a period of three years lor 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 
1IIr. 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 establis'"1I1J a fruit canning ana pressing research lahoratory 
.at the Fruit Experiment Station at Quetta (cost involved Rs. 63,000 spread over 
five years) (Subject No. 22 of the Agenda). (Appendix XXII).-In the abse;nce 
-of a representative from Baluchistan Nawabzada Saadatullah Khan introduced 
the scheme and said' that a good deal of canned fruit was being imported from 
iVarious foreign countries und that the scheme was necessary in order to foster 
tne 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 C.OllIlCil which had examined other fruit growing schemes. This sugge~ 
tion was carried, the personnel of the Committee to he decided by the ChaIr
man. 

16. Application from the Government of Bengal for a grant of Rs. 65,579 
~'JWeo.d over a period oj seven years for research into diseases of poultry in Bengal 
(Subject N(). 23 of th6 Agenda). (Appendix XXIII).-Mr. Kerr, in introducing 
the scheme, referred to a similar scneme prepared by Colonel Olver which had 
lJeen 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 me);. He also referred 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 
~esearches on the subject. In reply to Mr. Azhar Ali, the Chairman explained 
that th.e soheme would be_..oonducted outside Bengal. Dr. Burns considered 
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the sche~e' as very important and ~ppo~ed it. Mr. Ramamurty suggested 
that all dISeases of poultry should be mvestlgated oy 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 earned. 

17. Applicationfromt'M Directorof Agriculture, Bombay Prui4ency, lor 
(I grant of Rs. 2, 000 for a 8C'Mm6 for !wlding an Alt.! ndia Mango Show in Bombay 
(Subject No. 24 of the Agenda). (Appendix XX!V).-Dr. Burns IDtroduted 
the scheme. Mr. AzhaJ; Ali pointed out that the time proposed for the S~ 
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 J1llle. 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. SteW'art 
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 local Government. Raoo 
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. l\:[r. 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 Council 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 behaIr 
Of all. the meeting ,terminated. . 

CHARAN pAS, 
T'M 20th FJwuary 1933. Secretary. 



APPENDIX i. 
SUBJECn' NO. I. 

bECistol'Q' OF THE GOVERNING BODY ON THE RECOMME.'WATIONS OF THE 
ADVISORY BOARD MADE AT THE LAttER'S MEETINGS HELD IN JUNE 
1931 AND JANUARY AND JULY 1932. 

I. .Appl4caHma from 1M DMItd. Uni_lity for II gram 0] R,. 2,000 on acwum 0/ apparalu" 
'eIo.,J",. tl&e 11_1932.33 inecmmetion toiIA 1M 4CMme lor tlffl"ieullflral r_61 alread, 8IJ~ 
-.i b; lAc OoulieiZ. 

Sanctioned. , 
. 2. .Appi:cation Irom lAc DtUCiJ UniverBity fot II /urlAer gram lor lAc appointment oJ It 
lAboratory .ABBiBtalll illecmlltdion witi lAc 8t"Mme/. agriGultural teaear61 already 8IJ1&Cliofwl 
~ lAc OoUncil. (.Approximate coQ Rs. 2,000.) 

Sanctioned. 

3 • .Appi:cation from Prof811M J. O. GlwBh, D.Se., OhemiBtfy Depattmtf1.4 D_ 
UnWerlity, Decca, for II f1N1II 01 R,. 11,200 spread _ II period 0/ jive year, Jor lAc i_ti· 
,",ion oj lAc organic G01I81it1t811t8 oj I ntUan ,oils. 

Sanctioned. 

I. Application from Dr. B. X.· 8ingh,ProfuBor oj Chemistry, Ratle1l8hatb 
College, Outtack, Jor II grant of Rs.. 8,260 IIJIR4rd over three years for research work on lAc 
7u&ture oJ organic cmnpound8 preselll in the rice Boils o/India and lAc factors influencing 
lheir decmnpoBition with llpecial reJerenee to Bihar and Ori8sa Boi18. 

The recommendation of the Advisory Board that the scheme should be postponed 
pending results of work on Professor Ghosh's schemes was accepted by the Governing 
.Body.. . 

s. Applicalion ]ri»1l the Maltas UnltJe'i's1ty for Ii grant 01 Rs. 2.5,830 spread over thru 
1/-' lor a sche'1TIIJ oj reaear61 in the cytological study oJ Indian crop pr..1It8. , . 

Sanctioned. 
6 • .Application 1rom U" Benaru Hindu UnitJe'i'sity lor a gram /fJt tesearcA 1m plant 

'fJ/t1rio1iogy (E"timaled coQ Rio 1,33,340 8p'Iead 0tJd fi~ years). 

Rejected. 
7. Four Bchemes from the Indian Institute of Science, Bangalore :~ 

A. Sc:AerM for the preparation 0/ eAeap BgfIIAdic manure from town re/use and wastt 
-urialI. (Edimaltd coQ R8. 4,950 8pread over tlOO "ears). 

Sanctioned. 
11. S~ Jot lAc continuation oJ ,tudies en electrll-culture. 

ne Advisory Board's reoommendation was accepted and the scheme rejeoted. 
O. 861eme lor the uttnsiOII oJ sewage-Farm intJeBtigatitmB with Bpecial reference III 

Papaya and Plantoin cultivation. (Rs. 18,340 spread over thr~ years.) 

Sanctioned. 
D. 8c:AerM lor the uttnsiOII of work on .. qualit, " 'n cropa. (R& 5,400 spread ovd 

Iwo years.) 

Sanctioned. 
I. ScAeme lot ~ ~ of methodology in rural reseafcA i1tbmitteJ by tAt V isAw 

Bharati I1I8titutt 01 Rural Reecmstructi07l, Santiniketan. (Rs. 18,750 spread over three y'ear' 
to be boma by the Imperial Ooutlcil oJ .Agricultural Ru_ch tiS reOOm'1TllJ1lded by the .Advtsor'f 

.. Board.) 

Sanctioned. 
9 • .ApplicationJrom the .Annamalai UnitJerlity lor II grant to intle8tigak the 

41Ie marketing oJ the vroundnul Crop oJ the 80'U1.A .Arw' Diatrict. (Rs. 970). 

M172ICAR 
. . Rejected. . ' 

problemlo/ 



10. Application from Dr; N. R. Dhar, I.E.S., ProJusor 0/ CAe-mi,ttry, AUaAaOOd U"i. 
tJerlifty, Jor a grant Jor work on the p1wCo·ckemical aaped 0/ the flilriJica4ion til 8oil4. (R& 
.a,44D 8pI'I!4IIl 01161' one year.) 

"Rejected. 

11. Application from ProJu8or J. B. Seth, M.A., I.E.S., Pro!tl8IIOr 0/ PA"siCI. Gcwer1I' 
.,,/em CoUege, Lahore,/or a gram oJ R,. 1,800 per annum,Jor II Pf'iod 0/ B year'/ur illllUt" 
.gating an elutric metAod oj HVgrometry. 

Sanctioned. 

12. Application/rom Dr. A. N. Puri, Ph.D., D.Se., A.I.C., PAylical CAe-rniBt.lrri. 
'fIation Ruearch LabOf'atory, Lahore, Jor II grant 0/ R8. 13,500 Bpread 0tIef' jilJt ymr" to ton. 
tinue Ai, work on • The Bla7idardization oj Physico-Chemical Single Yalue _rementl 
f1IOIt suitable Jor Indian 'oils'. 

Sanctioned subject to the oondition that Dr. Purl WIIoI in. position to give adequate 
time for the Bcheme. 

13. Application Jrom the Statistician, Imperial Council 0/ Agricultural RuearcA,/or II 
1l'ant 0/ R8. 5,000 8pread over two year8/or ruearch IMI'k on the lltatistical bali. 0/ the produclion 
.a/ crops in India. 

Sanctioned. 

14. A scheme lor the continuance 0/ investigalionll on different fU'JJw" oj the ureal rUB' 
(problem and the recommendation 0/ the Special Committf~ oJ Mycologi8t1 thereon. (R" 
~4,616 8pread over two year8.) 

Sanctioned. 

15. Application/rom Mr. O. R. TOIIAniwal, Lecturer in PhY8ics, Allallabad Univerlit!l • 
.lor II grant oJ R8. 11,500 Jor ruearch on tAe destruction 0/ i7l8ect put, and harmful bac16ia 
witA tAe aid oJ ultra-8OIIic wavu. 

The Advisory Board's recommendation was accepted by the Governing Body and the 
gra.nt asked for was refused. 

16. Application from the Madraa Government lor a gran' 0/ R8. 73,080 Bpread 0IJPr a 
period of jive year8/or research illto the indigeflOUl drug8 o/India witA Bpecial re/ertmC4 to 
.their Uxi:ica~. 

Sanctioned. 

17. Application from Lieutenant-Colonel R. N. Chopra oj tAe 8cAool oJ Tropical M edjd1~, 
Calcutta, lor a grant 01 R,. 62,860 8pread over a period 0/ 5 yea" lor research in '1I.temalic 
c:ollection of mdicinal p14ntB and Btudy olfood poil107l8 in India. 

Sanctioned. 

18. Application Irom Dr. Sane Higginbottom, Principal, Agricultural 1718titute, 
..4.l14Aabad, lor a grant 01 R8. 8,600 Bpread over a period oj 2 lIeara/or research on the compo· 
_ition of milk. 

Sanctioned. 

19. Scheme aubmitted by the Imperial Dairy Expert Jor carrying on ruearch wori a' 
the Anand Creamery in tAe mn.nufacture 0/ productl and bye-productl oJ milk at a total u
penditure 01 R8.1,10,698 Bpread over a period 013 yea". 

Sanotioned. 

20. Application /rom tAe Government oJ Madr .. for II grant oJ RII. 49,930 Bpread 0«' 
II period of jive year8Jor tAe extension oj work on animal nutrillion in the Mad,., Pruilkncv. 

Sanctioned. 

21. Application from the Government 0/ Billar and Ori88tl/or II gram oj 1l8. 17,040 JOI' 
imlesligation oJ tAe traffic oJ livutock through that Province. 

Rejected. 



12. TA. Punjab (Jovernmenl BCheme lor a grant of R8. 20,128/or investigaliofl into til, 
fII08t suitable and eronomic methods oj eombating diffeTent, typu oj parasitic inJection. itl 
ruminants in Ihe jield, roncuI'Tently fDitlr txpeTiments to ietermine whethw certain minwal 
cejiGiemiu tend to lower animal ,ui8tame to parcuitic injection. 

Sanctioned. 

23. Participation oj India in the FiJth World Poult~ CongruB,.Rcn'IIt,1933. 

Approved subject tll'&-monetsry limit of B.s. 750. . 

24. Participation o/India in the Conrpus 01 the FII' Eastern .A.B8OCWfon of Tf'opiCal 
Medicine. 

Rejected. 

25 •. RellOf/lmendatiofl oj the CQ1flmittu appointed to consider the improvement 01 cUTTi
eulum11Yf' veterina,,. education in tAc Veterinary Collegu in India. 

Approved. 

26. Scheme oJ the Animal Hiui6andry Expert to the Coumil involving a total expenditure 
of RA 1,02,860 regarding ruearcA en disea&u oj poultry. 

Rejected. 

27 and 28. Application lor II grant oJ RB. 50,000 towards the development of B. E. I. 
Dairy oj Rad~mi Sal SanglSabha, Dayalbagh, Agra. 

Application Jrom the P,imipaZ, A1Zah0.ba4 Agricultural Institute, Jor' a grant of 
Ra. ,54,947.4.0 Jor equippingr the Institute's Dairy to-conduct chemical'and bacteriologicar 
,esearell and to undertake an economic SUf",>ey o/milk supply: 

The Governing Body accepted the ).'Ilcommendation 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 01 Agricultural Ruearch,. Pwia,. 
Jor a grant oJ Rs. 37,000 BpTeaa ot'er jiu; year8 Jor ruearch work on the genetic oj sugarcane 
.t the Imperial Cane·Breefling Station, CoWnbatore. 

Sanctioned. 

30. Application /rom the Government pJ His HigAneaa the Maharaja 01 Myaore for ~ 
Fan' oj R6. 21,000 BpTead over a period oj jive yeara Jor the breeding oj thiek oanu. 

Sanctioned •. 

31. Application from theGot>ernment oj Madras Jor a grant 0/ R8;.1,50,100 spread 0fJ1'r 
• period o/jive year,/or ruearch on sugarcane in the Madras Pruidency. {Ra. 80,570 net coat.} 

Sanctioned. 

32. (a) Application frOm the Goven&menl oj the Punjab lor /J grant Jor Ihe utobliBhmtn' 
oj II BUgar't6M rUeMc1t ,tation in the Punjab. (R8.1,32,970 BpTead over jive year,.) 

(b) Applicalio1J from the Gotiemfnenl oJ the U1Iited P,oviMeir for a grant jor mvesti
gation into various jll'oblema oj suga,' i1tdU6try in (he United Provim.ce. (Ra. 1,11,880 BpTead 
over jive years.) . , ' 

(c) Scheme Jor a ruearcA and Testing Station for. the indigen0u8 ayatem oj gm. and augar 
manvjacture. draton up by the S'll.(Jar Technologist, Imperial Cou'Mil oj Agricultural ~ .. 
Wirch. RB. 1,67,380 ,preadover jive year8.) , " 

Sanctioned'. 

, 33. Applicldi<m from the Government 01 A8Bam Jor a grant oj Ra. 4~,000' 8pread ofJet' 
, Jive yearll Jor the JWOp08ed utens«m oj sugarcane _k at the '.!orhal E.periment Station, 

..4_116. . , 

. " . .' Sanctioned~ 
34. Applicali<m oJ Mr. A. K. Sr~niuaaa Roo for a grant Jor condueting Cef'tain ezperi- • 

tn.nI, in sugarcane. 



· 23 

The reco~mendation of the AdvisOry Board was accepted and the echeme wu dropped. 

35. Sugaroo.ne I1UJed Pesls (including the oo.rrw, oJ Moaaicl SrMrMJor.--t III PlUG. 

The Advisory Board's recommendation to drop the scheme W&l accepted. 

36. (a) Application /rom the Government oJ Bombay Jor a grant lor a dry-farmi", 
research 8cheme Jor the BumlJay.Deccan. (About BII. 2,40,000 1IpI'ea4 over jive reu',) 

(b) Application /rom the Government oJ Madral Jor a grant oJ RI. 1,39,610 1I'JI"ea4 over 
, a period oj jive year8 Jor a dry Jarming IlMeme Jor the ceded dilltrictl 01 M adro/l Pruidency. 

(el ApplicationJrom the Government oJ Hill EzalWl High_ the Niza".Jor a f/fYInt f/ 
B.s. 69,383 8prea4 over a period oj jive yearll Jor a dry-farming research «IIem& 

Sanctioned. 

37. Application Jrom tlte Government 01 the Punjab lor. grant oJ R&. 1,65,430 IpI"ead. 
over a period oj jive year8 Jor a dry Jarming researcA IIcAeme Jor the lI1Ufh.ea/It P",njab. 

, , 

Sanctioned. 

38. Application Irom Hill ExaUe4 Highnes, the Nizam', Government Jor II f/fYInt lor the 
imprtn>ement oj the CaBtor crop in India. (RI. 32,826 1IpI'ea4 over jive llear, aI recommendc4 
by the AdvisOry Board.) 

Sanctioned. 

39. Application Jrom the Government oJ Hill Highnesll the Maharaja 01 M1/-_lor II 
'grant oJ B8. 15,288 1IpI'ea4 over a period oJ two 1/earlllor the intJUtigation 01 Indian fi,A poil/m 
and other Indian Jorest produdll Jor their i1UJecticidal properties. 

Sanctioned. 

40. Application /rom the Director, Imperial I1UJtituk oJ Agricultural Buearch. p_. 
Jor a grant oj BB. 10,000 Jor the purckaBe oj a BritillA Diesel Tractor Jor ezperimem. on Iractor, 
at the PU8G Jarm. 

Rejected. 

41.,PrO'lJ1ncial!IckemeB oJ fruit r_rcA: (Marlral, BomlJa1/. Bengal. Unitt.4 ProfIi1lUl. 
Punjab, Bihar and Orill8a and A8sam.) 

All the Provincial schemes were sanctioned except that of Assam 'Which WH to be 
referred back to the Government of Assam as recommended by the Advisory ~ 

42. Application Jrom the M adral Government lor a grant 01 BB. 25,912 1IpI'ea4 OWl lArH 
years for the inlJetJtigation of the chemiltry oJ malting cAola". (Sorghum). 

- Sanctioned. 

43. ApplicationJrom the MWaI GovernmentJor a grant oJ RI.16.500 1pI'ea4 _lAru 
yearB Jor the development oJ Bericulture in the Marlral Pruiden.cy. 

The recommendation of the Advisory Board was accepted and the acheme rejected. 

44. Application. /rom the Government oJ M Wal Jor a grant lor r_cA _i on poIaIou. 

Sanctioned. 

45. Application /rom the Government oJ Bombay Jor a grant 01 £500 (R,. 6,667) on IJ«DVIII 
oJ deputation oJ Dr. B. N. Uppal, Plant PathoWgiB'lo Govemment, 10 loreigra CC1Unlrtu 10 
Mudy tnruB dileaaes oJ plants. ' 

Sanctioned. 

46. Application Jrom the Government oJ Bengal Jor the appointment 01 a cigar ewing IIfI4 
blending ezperl Jor India 'and specially Jor M Wal. Bengal and Bvrma. ' 

, Sanctioned. 

47. Application /rom the Government 01 the Punjab Jor a grant lor the uI4blidmml 01 
an Agricultural Besearch Station at BilaZewala (~ LyaUpur) Jor _i on the tIIGUr rep;' .. 
mmls oJ crops (B8. 4,06,215) 1IpI'ea4 over jive year8. .• ' . 

Rejected. 



18. AppliaUiort front 1M ao-.mmI oJ 1M PvnjaTJ Jor /I grrntl Jor e:rperimefllal-' 
011 1M efIOi"'iort oJ macAi--r Jor lAruAing GM tlalfling IIlIa«JI i. Uae P""jab. 

The Advisory Board', recommendation to open CJOm!8pondence with firma abnNld wu 
approved. 

19. AppliaUiort front 1M Gooemmml oJ Uae Pu"jab Jor • grrmI oJ &. 38,800 ~ OWl 
81'f'iD/l oJ Jive rear' Jor /I «Mme Jor Uae im~ oj Uae leG 'fId.",., i. Uae P_jab. 

The Advisory Board', recommendation WAI accepted and the deme rejected. 

60. AppliaUiort front 1M ao-.mmI oj 1M P_jab Jor /Ill od4ition.al grrmI oj Ill. 6,000 
Jor COflduding uperimmll 011 tle4iping • ImIIIll powt:r ngan:aM cnaMing miU. 

&r.ncticined. 

TM lOlA Ftbrv4rr 1933. 



APPENDIX II. 

, S'OBJEc'J1 NO. 2:. 

1. COMMI'.l"n;E TO CONSIDER PROGRESS'REPORT ON THE SCHEME FOR THE' 
BREEDING EXPERIMENTS IN CONNECTION WITR IMPROVEMENT OF' 
GOATS, CONDUCTED BY DR, A,E. SLATER. 

As it is considered desirable that aU progrtlSll report. on the' schemes sanctioned bY
the Impetial Council, of Agricultural Research should be first examined by .. Technical' 
Committee, the Chairman of the Board has appointed the undermentioned committM to 
'examine the progress report submitted by Dr. A,. E. Srater, for 1981-32 on the scheme for' 

. the breeding experimente in co~ with impl'O'V'ements of golLts introduced wit}&oefI~ 
from the 6th June 1931. . 

1. Diwan Babsdur SirT. VU,n'A# 
MGJIA VACBABYAr ChaW
(u-officio ). 

2. Colonel A. OLVER. 

3. Mr. T. F. Qumn. 
4. Major P. B. RILBY. 
i. Captain Nawab RAl8·Jvl'o BAJlAOOJ&.. 

Rai Sahib Malik ClwwI DAlJ, 811t!reta'71 (t:I'-oJficiOJ. 

The Committee will nieet at 3 'I"'. on Thursday. the 16tli February 1933. 

2. ALL-INDIA LEGISLATION FOR THE PREVENTION ANDCONTROL OF CON· 
TAGIOUS DISEASES AMONG ANIMALS. 

At an informal Committee of the Veterinary membel'l 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 dtalt bill anel (he model 
rull'8 thereunder were ready, a formal committee composed of official and non-official 
members should be appointed to consider them. The Vice-Chairman,. Imperial Council 
of Agricultural Research, has accordingly appointed the followiJJs committee :--

1. Diwan Bahadur Sir T. VUUA· 
MGJIA VACBABYA, Chainno." 
(u-oJlieio ). 

2. Colonel A. OLVBB. 

3. Mr. P. J. KlmB. 

4. Mr.F. WAD. 

6. Mr. T. F. Qtmut£ 

7. Mr. E. S. FABJIBO'l'UB. 

8. Mr. S. M. A. SJWf. 

9. Mr. J. H. O. JDBOIL 

10. Diwan Bahadur T. R.aJlAn.ur, C.S.I. 

5. Mr. P. T. SAUImBBS. , 11. Mr. Moh» • .AzKA.II Au, lLL.A.. 

Rai Sahib 1rlALm CIIA:sAlf DAS,8tadarg (tz-oJlieio). 

The Committee will meet at 3-30 Poll. OD Thursday, the 16th February 1933. 

3. APPLICATION FROM THE GOVERNMENT 011' BI1IAR AND ORISSA I'OR A 
GRANT OF RS. 78,680 SPREAD OVER A PERIOD 011' FIVE YEARS FOR A 
SCHEME OF RESEARCH ON THE ECONOmCS OF mRIGATION FROM 
TUBE WELLS. 

, At its meeting held in July 1932, 'the Advisory Board recommended that this echeme 
should first be examined by .. Committee to be appoiJited low ~ p1UpOII8o The V .... 



26 

Chairman haa accordingly appointed the undermentioned Committee :-

1. Diwan Bahadur Sir T. VIJAU- 4. The Director of Agriculture, United 
RAOHAVACBABYA, Cilainnall Provinces. 
(e:e·oJ1icio). 

2. The Agricultural Expert, Im
perial Council of Agricultural 
Research. 

o. The Director of Agriculture, Bihar and 
Orissa. 

3. Dr. L. K. Hyder, PH.D. 6. Mr. T. A. M. BROWNLIB. Agricultural 
Engineer to the Government of the 
Punjab. 

Rai Sahib Malik CHABAIf DAS, Secretary (e:e-officio). 

'.i.be Committee will meet at 3 P.M. on Friday, the 17th February 1933. 

2'Ae lOlA F«musry 1933. 

CHARANDAS, 

Seattary. 



APPENDIX. Itt. 

SUB.'iECT NO. .3. 

ltECOMMENDATIONS OF THE LOCUST COMMITTEE AT ITS 4TH MEETma· 
BELD IN JANUARY 1933-PROPOSAl.8 FOR FUTURE RESEARCH. 

AIl members of the AdVisory Board are aware, on the Board'. recommendation the 
Governing Body IInctioned in July 1930 a BUm of RI. 1,76,000 for conduoting inVtl8ti
gatioDl on the life history of the desert loouat and for & lurvey 8f tile breeding grounda 
as had lleen proposed by the Loeuat Committee. This IICheme '11''' aooordingly .tarted 
for one year m the tirat instanoe from the 5th December 1930. 

2. A meeting of the Locust CQmmittee wu again convenl!cl in Jahuary 1932 when tbe 
'-nnual report. of the Loouat Research Entomologist and the Deputy Loeust Reaearch 
Entomologist were co~deted and the Committee recommended that the IICheme .hould be 
'extended for another year from 1st April 1932 and that a lum of R.. 62,220 
in addItion to the original grant of Re. 1,76,000 should be providec:f to meet the extra 
~xpenditure involved. T heae propeWa were p1aoed before the .Advieory Board .. , itA 
.January 1932 meeting sad 0 n ita recommendation the GoYerning Body I&Dctioned them. 

3. AIl the period of the present sanction is due to expire on the 31st March 1933. 
the Loouat Committee met again in January 1933 to oonsider the future of the looud 
research IICheme and 1l0piea of ita prooeedinga are encloeed (not printed). It will be _11 
that after considering the progreaa made 10 far the Loouat Committee h .. recommended 
inter alia :-

(i) that the Pasni Laboratory should continue with the existing eta! plu. t"o 
additional obserVation posta at Gwadar and Turbat: 

(ii) that the 8U1'vey work should be continued in Bahawalpur, Dara Ghazi Khan. 
North Sind, Thar and Parkar Distriot and Rajputana, and that for this 
purpose observation posta each with a fieldman and a m_nger .hould be 
Btationed at Mirpur Khu (Thar Parm District). Bohri (North Sind). 
Khanpur (Bahawalpur State), and BiDner , 

(iii) that the oompilation of past locuat recorda from 1863 should be oont~t1ed I 

(ill) that RaG Sahib Y. Ramachandra Raa should be in BOle charge of the Council', 
loouat reaearch Bcheme from 1st April 1933 with headquartera at Karachi, 
as Mr, Afzal Hll8ain will not be available for the IICIhemo from that date, hit 
servicea having been reaumed by the Punjab Gol'ernment as from lat April 
nenl 

(II) that the 'Work at Lyallpur should be confined to thi study of the biology and 
bionomics of the locust and that for this 'Work a luitable grant should be 
made to the Punjab Government in the uaual way. the "ark $0 be done by 
Mr. .Afzal HUIIin. 

4. The sta! that will be employed on the IICheme from the lat April 1933 in tbe 
dilferent plaoes is shown in Enclosure I, The eatimated cost of the ell:tend.ed IICheme will 
be 1-

Punjab .. .. 
Ra. 

11,600 

Main scheme including the oompiling stall to be traDBferred from 
Lyallpore to KarllChi • • 66,700 

ToW 68,300 
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II. It will be seen froin the state mont onclOll8d (Enclosure IT) that out of a total grant 
of Rs. 2;38,200, a Bum of Rs. 1,73,622.4·4 baa already been spentand a Bum of Rs. 45,703 
is likely to be spent upto the end of March 1933. This leavos a balance of Ra. 18,875. 
The Governing Body at ita meeting held in October 1932 hae sanctioned It sum of 
Rs. 50,000 to meet the cost of the locust scheme if it is extended. Thus the total sum 
available for the looust Bcheme for the next year is therefore B.a. 68,875 which is sufficient 
to oover the oost of the Locust Committee's proposal mentioned above. 

6. The reoommendations of the LoOWlt Committee are now for the eonsideration of 
the Advisory Board., 

CHAR~ DAB. 

1'" 2J,d Jan'll41'l1 1!JJ3. Secrelar1J • 

ill 72tdAR 
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E..."'CLOSURE I. 

A.-Karacki. 

Deputy Locust Research Entomologist. 

One Research Assistant. 

One Head Clerk. 

One Second Clerk. 

Two Fieldmen. 

Two Peons. 

B.-Survey Pariy. 

Three Research Assistants. (Third to be appointed if 1I801l88&1".1') 

Four Fieldinen. 

..Four Messengers. 

C.-Patmi Laboratory. 

Assistant Locust Resoa.rch Entomologist. 

Two Research Assistants. 

Eight Collectors and Fieldmen. 

One Peon. 

One Chowkida.r. 

Four Messengers. 

Staff at Lyallpur will be decided by the 1>irector of Agriculture, F1lIlja.b. 
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ENCLOSURE n. 
Statement 8'1lowing actual upenaiture of tile locust ruearc1& ,CAeme from 5th Deumher 1930 

10 30th NOIIember'1932 and utimated upenditure uplo 318/ Harc1& 1933. 

Rs. 

Initial grant •• 1,76,000 

.Additional grant 62,200 

2,38,200 

Actualsof Estimated 
Expenditure expenditure .' , uptc 30th up to 3ls$ 

1930-31. 1931-32. November 1932 March 
1932. 

Re. A. P. Re. A. P. Re. A. P. Re. 

Lya)\pur-

Pay of offioera 4,134 4 0 14,411 11 0 8,580 0 0 6,590 

Pay of Establishment 4,25614 0 23,645 1 0 8,985 8 0 5,830 

Allowances and Honoraria-
T. A. of bfficers .. ' .. 457 2 0 696 0 0 147 0 0 750 

T. A. of eetablishment ~47 2 () 2,106 10 0 142 1 0 2,585 

Grants-in-aid, contributions. 
eto. 1,317 14 0 5,52313 0 3,33615 0 1,763 

ContingenCies and Supplies and 
Servicee 842 5 6 8,410 810 ~,137 10 3 2,500 

Total 11,255 lJ 6 54,89611 0 23.329 2 3 20,378 
," 

~uetta-

Pay of officeI'l 3,532 4 0 14,82513 0 7,200 0 0 4,500 

Pay of establishment .1,264 2 0 9,312 5 0 2,672 0 0 1,350 

Allowances and Honoraria--

T. A. of officers .. 751 2 0 3,73810 0 1,746 9 0 2,225 

T. A. of establishment 951 8 0 4,773 11 0 61613 0 1,000 

Grants-in-aid, oontributions, 
eto. 3,742 10 0 1,998 2 0 1,000 -

Contingencies, and Supplies 
&Ild services • • • • 1,310 11 1 7,178 1 9 1,642 10 6 1,500 

Total .. 7,80911 1 43,571 2 9 15,876 2 6 11,575 
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Actuali at 
1930-31. 1931-32. 

Re. A. P. RI. A. P. 
Survey Party-

Pay of establishment ' .. 
.Allowances and Honoraria-

T. A, of estahlishment 

Granta-in-aid and Contribu
tions 

Contiilgenciea and Supplies 
and services 

Total 

Pami Laborat:wy-

Pay of establishment 

Allowances and Honoraria-
T.A.ofEstabliBhment •• 

Grant&-iil-aid and eontributi~ 

Contingencies, and supplies 
and services 

Total 

... 

Grand Total Rs. .. 1,73,622 4: 4: 

Anticipated EIpooditure R... 45,703 0 0 

Re. 2,19,325" 

t d ' 

BalanOll 

Expenditul'8 E.tiDlated 
}f. to 30th expenditu ... 

o""mber uif to 31&& 
1932. arch 

1932. 

Rtt. .. •• Ra • 

&,328 II 0 2,750 

905 3 0 2,000 

613 7 0 400 

1,518 8 3 2,000 

7,283 8 3 7,150 

8,640 10 0 ,"000 

1.'81 8 0 1,100 

1.494 a 0 600 

. 9,620 6 0 8,600 

2,38,200 0 0 

2,19,325 0 0 

18,875 0 0 



APPENDIX IV. 

SUBJECT No.4-

APPLICATION FROM DR. O. S. THAPAR, M.SC., PH.D., RJI!At>ER IN ZOOLOGY. 
LUCKNOW mUVERSITY, FOR A GRAl'.'T OF RB. 25.460 SPREAD OVER A 
PERIOD OF FIVE YEARS FOR AN E.~QUIRY INTO THE HELMTh'THIASIS 
OF CATTLE, SHEEP Al\'D GOATS IN THE mUTED PROVINCES. 

Attention fa inYited to the attached letter (Annellure), from the Government of the 
trnited Provinces, No. 2622, dated the 12th J&Iluary 1933 &Ild encl08meIJ regarding aD 
application (Enclosure I), from Dr. G. S. Thapar for a grant of Re. 25,460 for staff and 
equipment Bpread over a period of five yearB to conduct investigation into the helminthiasia 
of cattle, IIheep &Ild goata in the United Provinces. The application has been recommended 
by the Luoknow Uuiveraity and the Provinoial Research Committee (Encloaute II) &Ild the 
Luokno .. Univeraity ia willing to provide the necessary laboratory, etc., facilities for Dr. 
Thapar'lI work at Luoknow. The ICheme ia now for the oonaidcration of the AdTisOry 
Board. 

CHARAN DAB.. 

BeCTeia'7l. 

NBW DBLBI, 

Doled 1M 20iA JanUtJf71 1933. 
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ANNEXURE. 

CoPY OF LETTER FROM THE SECRETARY. TO GOVERNMENT, UNITED I'RoVIl!lCES, INDUSTRJEII 
DEPARTMENT, TO THE SECRETARY, IMPERIAL CoUNCIL OF AGRICULTURAL RESBABCIl, 
No. 2622, DATED THB 12TH JAlfUARY 1933. 

Scheme relating to an inquiry into the helminthia8iB oj dmn.e4ticatetl anim.al.f (caUls, ,keep 
and goats) in the United Provincel/. 

I am directed to forward for consideration at the next meeting of the Adviaory Board 
of the Imperial Council of Agricultura.I Research an application (Enclosure I), from Dr. 
G. S. Thapar, M.Sc., Ph.D. (London), Reader in Zoology, Lucknow Univenity, for .. 
grant of Rs. 25,460, spread over five years, to finanoe a scheme relating to an inquiry into 
the helminthiasis of domesticated animals (cattle, sheep and goats) in the United ProvinCl'll. 
The scheme has been recommended by the United Provinoes Agricuitura.I Research Com
mittee, a copy of whose resolution in connexion therewith is enclO!led (Enclosure II). 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'a scheme can be worked in collaboration with the pro
vincial veterinary department. 

., 
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E..~CLOSURE I. 

lIoDmED 8CHDIE ON 'J1tB i. bQUlaT nrro THE HBUIINTHIASIS OP THE DOMES1'ICA'I'l!D 
ANDfALS (CATTLE. SHEEP AlQ) GOAT) J!II THE UNITED PROVtlfCES. BY DB. GOBIND 
SINGH THAPAR. 1II.Sc .• PH.D. (LolQ)ON). READER IN ZOOWGY, LuCDIoW UmvEB-
8ITT, LUCKNOW, FOB Re. 25,460 SPREAD OVER PIVB YEARS. 

I nt1'Oduclion.-But for a little record of work by Gaiger during tbe last century, nothing 
of any importance bas been done in this country about tbe study of belminthic infections 
of tbe domestio animals. The problem is enga¢ng the attention of the -.reh workers 

:abroad and a con.iderable addition has been made to our knowledge of these forms. It is, 
therefore, of extreme importance to know the intensity IIoIld 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 
helmintbs. Similar infections, I believe, must be occ1l1Ting at otber p!&ces as well and it is 
.ery desirable first to make a systematic inquiry about the occurrence of such infections 
and then to tackle tbe problem according to tbe need of tbe individual district or station_ 
It may be remarked tbat tbese belminths are constantly impairing tbe hf'alth of our live
stock and in part account for the poor yield of milk and bad supply of meat. It is of the 
utmost importance that an agricultural country. like ours, sbould look to its live-stock 
industry ratber seriously and try to save tbe stocks from such infections. The following 
scheme is tberefore prepared and if sanctioned useful work would be brought to a satis
factory conclusion. 

Tile 8cope 01 the i7UJItiry,-The work will be carried out in collaboration with tbe Civil 
Veterinary Depa.rtment of the province. I have discussed the scheme with the Director, 
V"terinary Department, United Provinces. and be ha.~ agreed to supply me with the mate
rials collected by his officers by post mortem examination for my inspection and identifica
tion, and h&8 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 :-

(I) The collection of data of the helminthic infections of the different districts and 
the identification of the 1 e!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-bistories of the various helminths thus obtained \'lith a view 
to combat tbe intermediate hosts. 

(4) Suggestions of control measures as a result of thc above investigations. 

Method 01 procedure lor tile inVf'stigationa.-Previons to 1930 no work "'as carried out 
on this line in tbese provinces. and it was then decided to undertake a detailed study of the 
helminth parasites of domestic animals and to record &8 much information &8 was available 
by a collection and identification of the worms from the slaugbter-houses and otherwise. 
During this period I 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 80 far is being sent to the press. Further investigations are 
required to be carried out 011 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 Jarvae de.eIop. 

(3) Experimental infections of other animals with the developing larvae. 

(4) Study of the longevity of ova and larvae under normal and abnormal environ
mental conditioD8. 

(5) Identification of the intermediate hosts together with thelarvae found in them 
. and .their further .histories. . 
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(0) InddentaUv a study of tha relation of these domeetic animal.. to the IPI'9ad of 
helminthic infections in man. 

(7) Any other method employed &8 • 1'e8ult of the above inveatigations. 

Period of inquiry.-In order that the work may be definitely reliable. it ia dllllrable 
that it should extend over a period of five years. to enable the inveetigaton to collect the 
da~ thro?~hout the province, to make allowance for the seasonal variatioll8 and to study 
~Jie infectiVity of the ova and ~ae under normal and abnormal environmental conditions 
~4 u,ltimateiy to 'Verify the results. • 

E:qJenClillll'e. 
, ... -

Items. btye.r. 2n<! year. ard filar, t:..::J lith y .. ar. 

R •• Re. R •• Rs. R •• 

1?ay of Clfficers-

One reaear~b as.istl\ll~ on 
150-10-200. 

Its. 1.800 1.920 .i.O.U 2.l60 2.280 

Establishment-

One laboratory assistant on R8. 420 456 492 528 /ill. 
35-3-50. 

Two laboratory bbarers and peon 268 312 336 360 384 
at Rs. 12-1-·16 . 

• \lolVsnoe to sweeper at B.a. lJ 24 U U ~4 2-1 
permensem. 

Travelling allowancllS-

. Oftiperll and stall .. .. : •. '500 1.500 1.500 1,500 1.500 

(Travelling all over the province for the collection of the rnateriala and the study of the 
environmental conditions. At least one trip a rnonth for the officer c06ting Rs. 100 or 110 

per ~p. '.!.'hill is necessary to find out th" variations in the infectivity in different diJltricl4 
depending on the environments.) 

Contingencv (running) labora· 500 500 500 600 500 
~ory charges for mat..ri .. l~ 
Jike glass tuhes. petri dishes. 
ch!!micals. reagents. etc. 

Literat1,lTe .. .. .. 200 200 200 :!OO !!OO . 
TQtal .. .. 4.732 4.912 6.002 5.212 6.452 

j----,..,...,-
~,460 Total fOT 5 years .. 

. - _.' '. -- .. - . . -
Facilities available and approximate expenditure already involved in the project. 

There are eonsiderable facilitiea available at the UDivendty; They are not ..., to be 
translated into money. hut the expenditure already involved fl!<J: ~ the lIoDlOunt asked 
for. They would be treated under the following heads ~ 

(a) .dpparatu8_Most of the costly apparatu8, like microeeopes. binoculare. cen
trifuges. baths. incubators. etc., required for the inveetigation are already pro
lJillecl for l>y thl! Univendty. There it aIao an adequa~ Btock pi leageuw and 
sta.ins required for an avwage piece of _h.- -



tb) Li7Y1'arg.-Jia tws respect we are better fitted than any other place in the prq. 
vince. The department has a number of Research Memoll'S on Helminthology 
and is also subscribing to a large number of periodicals dealing with the 8ub
ject. A certain 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 momoirs in Helminthology that are constantly used as refer
ences in the Department. All these add to the cOlliliderable library facilitiee 
a.vailable and bffer a unique opportunity for research. 

~e) CoUectitm9.-Local oollection of helminths froln the slaughter-houses and othet 
80Ul"ceS hAve been identified and the results of my preliminary survey at 
Lucknow are available for referenoo. Besides, we have a fairly large collec
tion of the helminths of verte brates identified and arranged. All these could 
be used for comparison with the new collection for the purposes of identifica
tion. This wovld greatly facilitate the work to be undertaken. I am in 
Close touch with many research workers and institutions abroad and can 
a.lways obtain ma.terials, etc., for reference. 

~d) General.-The University has well equipped laboratories and has ample facili
ties for work on these lines. Hence 110 1Wn-4"elJUfTing grant is needed for the 
investigation. ' 

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

Owing to the close proximity of the Veterinary Research Laboratory to the Uni
versity, I hope that they will be in a p,psition to render very considerable 
assistance in the collection of the data and otherwise in the course of the in
veatiga.tion. The· Director of the Veterinary Research Laboratry haa very 
kindly agreed to help during the oOUl'lle of our investigation and will be ple~d 
to place his resources at our disposal, where possible. 

'The soheme would, therefore, be eoonomioal and the opportunities available at the 
University would oonsiderably facilitate the work. 

~e) ConclU8ion.-ln end, I beg to enolose a summary of the work already conduoted 
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 fur tile 
WOl'k. 

llemarle8 oJ DR. WALl MOHAMMAD, M.A., PH.D., I.E.S., Dean, FacUlty oJ-Scitnce, lMokruM 
Unweraitll, LlUllcnow, on -.he research acheme of DR. THAPAR. 

Forwarded and strongly recommended to the Vice-Chancellor. 

'rile eBolosed research Bcheme on the Helminthiasis of the cattle, sheep and goat bY' 
Dr. G. S. Thapar deserves full BUpport of the University. The Head of the Department of 
Zoology assures am,ple laboratory facilities aI¥l Dr. Thapar is fully qualified to carry ou, 
the work. 

WALl MOHAMMAD • 

. .. 
Forwarded a.nd recommended. Wo have ample laboratory facilities, and givelllluit

.aole assistance Dr. Thapar 'IViIl b(I able to "Cah'y out the work sucC8t!Sfully. 

lrI172ICAR. 

K. N. BAHL, D.SO., PH.D., 

Profesaor of Zoology, 

/AJ,clmqw U",ilJeraity.. 



List of ReaearcMs, publi81wl or in prtM, by DR. G. B. TW4l. 

1. "The Lymph Glands in the genus Pheretima, with .. nota on the CoolomiCt 
OrgaI18 01 Beddard."-Reo. Ind. Mus., calcutta, VoL X.V. 1918. 

2. "On the Venous System of the Lizard, Varanll8 bengalell8ia (Daud)."-Proo. 
Zool. Soo., London. 1921. 

3. "The Occurrence and Significan('e of a Third Contractile Vacuole in Paramoe. 
cium caudatum."-Jour. and Proo. Roy. Micros. Soc., London. 1922. 

4. "On the Arterial System of the Lizard, Varanus bengaleIl8ia (Daud), with Note. 
on Uromastix and Hemidact~'1us."-Jour. and Proc. Asiatio Soc., Bengal 
Vol. XIX. 1923 •. 

6. .. On Kiluluma Skrbn., a genus of Strongylid Nematodes parasitio in t.he Africall 
rhinooer08."--Jour. Helminthology, London, Vol. II. 1924-

6. .. On the Morphology and systematic position of Echinopharyn][. "new genua 
of bursate Nematode from Testudo tabulata."-Jour. Helminth., VoL 
m.1925. 

7. "On some new members of the genus KiluIuma from the African rhinooer08."'-" 
Jour. Helminth., Vol. UI,1925. 

8. "Studies on the Oxyurid Parasites of ReptiIes."-Jour. Helminth., VoL IlL 

8 ... (ho!&imus Duj. 1845 (=Macracis Gedoelst, 1916). a little known Nematode 
from the eaecuDl of Iguana tubercuIata."-Jour. Helminth., VoL IV. 
1926-

10. .. On Acanthogyrus n.g. from the intestine 01 the Indian fish, Labeo rohita, with 
.. note on the c\assi~cation 01 the Aoanthocepha!&."--Jour. Helminth., 
VoL V.1927. 

11. "The present Statna of Saurioola and EchinopharynL"-Trana. Far Ea.'
Assn. Trop. Med., Calcutta. 1927. 

12 ... Preliminary Observa.tiOll8 on Ankylostomiasis in Pariah dogs in Lucknow."-
Trans. Far East. Assn. Trop. Med., Calcutta, VoL III. 1927. 

13. "On the Trematodes of the digestive traot of Tropidonotll8 piscator from Luck
now."--Jour. Helminth., VoL VIL 1929. 

14. "Sur un Nouveau Trematode d'un poisson de L'Inde, Gomtia piscicola n.g., 
n.sp."-Annales de Para.sitologie, Tom. VIII,1930. 

15. "On Farzandia, a new genus of Acanthocephalid worms, from the intestine of 
Ophiooephalus maruIius."-Ann. d. Mag. Nat. Rist., Ser. 10, VoL VL 
1930. 

16 ... Preliminary Survey of the lIelminth Parasites of man in Lucknow."-Pro. 
Ind. Sci. Cc;mg. 1931. 

i7 ... On a New Trematode of the genus Astiotrema Loose, 1900, from the intestine 
of a tortoise, Chitra indica."-Jour. Helminth. (In Pre...) 

8. "A New Blood FIuke from an Indian tortoise, Trionyx gangeticua."--Jour, 
Helminth., VoL X. (In Press.) 

Work in progress:-

19. An encysted Cercaria from an indian fish. 

.. 20. Helminth Parasites of RoWirds, with particuIsr reference tQ the lipread of Hel. 
minthic infectiOll8 in man. • 

21. A preliminary Survey of the Helminth ParaaiteB of the "nimala killed ., ~ 
slaughter-houses at Lucknow. 

22. Studies OIl the Amphistomes of MaIlllD&1&. 
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COPT OJ' A 'l'EBTlMOmAL 01' DB. R. T. LmPEB, D.8O., P.B.B., PBOPESSOB 01' HELMDITIIOLOOY. 
UNIVERSITY 01' LoNDON, AND DIBECTOB OJ' IMPERIAL BUREAU 01' AGBICUL'l'lJII.A.L. 
PAlW!ITOLOGY, LoNDON SCHOOL 01' HYGIENE AND TBol'IOAL MlmIOINB, LoNDON, 

6th AUflU8t, 1925, 

To WH01ll J'l' HAY COI!lCDl'I. 

Dr. GOVIND SINGH TIu.PAB haa spent the past two years under my direction al; the
London School of Hygiene and Tropical Medicine aa a whole-time research student pi tb& 
University of LondoD in Helminthology. During this period he haa shown sustained 
application and industry and haa proved himself capable of independent resea.roh of a higll 
order. He haa at th&same time proved himself a pleasant co-worker to other members of 
t.he staff and it is to the regret of all that he leaves on the completion of hisperivdof study. 

Given opportunity and reasonable facilities. in India. I feel sure that Dr. Thapar will 
tlri1liantly.justify the proInise shown by his work here. -

(Sd.) B.,T. LEIPER~ 

COpy OJ' AN BXTRACT OJ' A LBTTEB J'BOM CoLONEL. J. STEPHENSON. D.SC., I';B.S., e.I.lt.. 
EDITOR 01' THB FAUNA OJ' BBITISH hrDU, BBITISH MUSBUM OJ' NATURAL IIIsTOBY, 
BOBMEBLY PBOJ'ESSOB 0:'; ZOOLOGY, IN THB UlIIIVEBSITY 01' THE PulIrJAB, TO THll 
LATE M.a. RICHEY, C.I.E., EDUOATION COMMISSIONER TO THE GOVERNMENT 011' 'b. 
DU. 

" .••• Dr. Thapar studied in I&mdon for two years, at the London School of Tropical 
. Medicine, under Prof. R. T.· Leiper, I'.B.8., the /artmIIJ8t Helminthologi8t .0/ the pruent do,y. 
and obtained his doctorate at London University at· the oonclusion of his course. He 
publi8ked BeVeml paper8 which are all t-e.rg thorough piecea 0/ work and do him great credit. 
I know Leiper thinks well of him. I have always had a good opinion of him. You probably 
have Bome record of my views aa to his attainments and capabilities somewhere~ ••••••• :. 

(!opy OJ' LETTERS OJ' COLONBL A. OLVER. C.B., C.M.G., F.R.C.V:S., ANIMAL HUSBANDBY 
EXPRBT, IMPRBIAL COUNCIL OF AGBICULTURAl". RESEARCH, SIMLA, TO DR. G. S. 
TRAPAB, 1II.SO., PH.D. (LoND.), READEB IN ZOOLOGy, LuclUIIOW UlIIIVEBSITY,'LuCIt. 
NOW. 

D.-a. NO. 189/Vet.) RoCK HOUSE. SDILol : 

The. 6th May, 1931. 

DEABSm, 

YOUR letter, dated 7th of January, 1931, to Dr. Leiper; a definiM proposa.l is noW 
before the Imperial Council of Agricultural Research for the financing of systematio investi. 
gation by a special diseaBe investigation staff allotted to the Director of Veterinary Servicell 
of Provinces and States, and paid for by the Council, of local disease problems of stoc .... 
throughout India. and it is hoped that work may be commenced at an early date. 

One of the most important subjects for investigation will bl) Helminthiasis of all classes 
.of domesticatelianimaIs and a~ aaaistance you can give us in this matter will be muoh 
appreciated. 

Yours faithfully, 

(Sd.) A. OLVER, 

.Animal Baaban.dr!/ Ezperl. 
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.·D.-O. NO. 25/Vet.} NEW DBLItI:' 

!rAc 218t JanlUlrr, 1932. 

I AM in receipt of your letter of the 20th and the accompanying acheme. I am verY 
lOrry that this did not come up earlier but in any C88e it would bve to come to UB through 
the proper channel, i.e., the Provincial Reaea.rch Council, and I suggest that you .hould now 

. 13nd it to them and get Captain Hickey tu pUllh it for you. The more Iocall'\l&ea.rch we CIi.D 

get done on Helminthiasis in this country the better. 

I should be gIa.U to _ you at any time if you are coming to DolhL 

YOI1l'l sincerely, 
(Sd.) A. OLVER. 

Copy OF A llE,SOLUTION OF THE SEJI'ATE OF THE UNIVERSITY O. LoNDON l'AII8BD U TIlBtB 
MEETING ON THE 18TH NOVEIIUIER, 1925 • 

.. THE 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 Regu1ation 10 

regard to grantil from the Publication Fund." 
, A cheque for the amount of the grant will be Bent to YOIl .. loon .. the evicfE.nce re
quired under section 6 of the enclosed RegulatiOlla hae DeeD received by the Principal 
Officer. 

Copy 0/ the .above /Of'W(1.rdetl 10 Dr. Gobirul iJi1lfl1r. Tluzpar, Pl. D., DcparlmenJ 0/ 
Zoology, The Univer8ity, Lucknow, India, by Edwin Deller, Eaq., A.uU"," llegu,ro.,. 
Univer8ity of London, dated the 19th November, 1925. 

EXTllACT from Nature, dated the 19th April,1924, page 572. WIdei'-
.. The London Zoological Society'R Aqaarimn •• 

.. The Aquarium i. provided with good reaea.rch facilitiea Work on the helminth par881tes of 
fishes which have died during the stocking of the aquarium hae already been .tarted 
by Prof. R. T. Leiper and Mr. G. S. Thapar. It is hoped that, in the near future, _rch~ 
will be undertaken on many of the other rrobllllDil relating to food fishell. whick 8l'8 of the 
,greatest ecoJlomic importance." 

G.lLV. 
[Nafure, 19th April, 1924. page 572.1 

II DR. G. S. TluPn, a Reader in Zoology c:4 the Lucknow University, hae been appoint
ed correspondent of the Imperial Bureau of Agricultural Parasitology of England, a central 
agency for the British Empire collecting information. carrying on investigation alld helping 
in other countries in the Empire in connection with research in agriculture and allied pro
.blems; Dr. Thapar's appointment as correspondent of the Btll'e&u is evidently, it is believed. 
the outcome of a number of valuable researches carried out by him in helminthology. 

,which ha.ve been incorporated in certain English and Germaa text-boob on the BUb
jeet." 

[T1ic Leader, Friday, 31st July, 1931.} 

. . 
ExTllACT FROM THE REPOBT OJ' THE ColJ1llCIL OF TllB ZOOl.OOlCAL Socu;n OJ' LoJlDOJI ro. 

THB YBAB 1925 • 

.. THE animals dying in the gardens during the past year, with the exceptioD of I'aI'8 

specimens reserved by the Anatomist for morphological studies, have been examined by 
the Pathologist for parasitio entozoa and the material collected by been identified and 
I'eported upon periodically to the Prosectorial Committee. The identifications have OOeQ 

'1lIldertaken by a panel of Parasitologists formed by tho stall &Ad aasocist.ed workera III ~ 
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Institute of Agricultural Parasitology (Ministry of Agriculture), and the Helminthologicsl 
DeJll!'r.t.ment ,?f the London School of Hygiene and Tropical Medicine. The following have 
partiCipated In the scheme :-T. W. M. Cameron, II.R.O.V.S., PH.D., B.se., R. J. Ortlepp, 
II.'!'., PH.D., I'.Z.S., T. Goodey, D.se., D. O. Morgan, B.sO., G. S. Thapar, M.Se., Ph.D., R. T. 
Lelper.II.D., D.SO., I'.R.B., •• Z.B., Miss M. Triffitt, II.SO., I'.z.s ... 

[Pages 23 and 24 of the Report, for 1925·1 

2.0XJ'6BD T.JmRACB .. 
EDDlBURGH: 

The 2nd Oclober,1927. 

My DEAR GOBDiD SINGH TluPAR, 

MANY thank" for the reprint of your paper on Acanthogyrus-which I am very &lad 
to pcssess. The scheme of classifioa.tion seems good, and I a.m sure represents an ad. 
vance. 

Beat wishee always for the continued succeas of your work. 

Yours sincerely, . 

J. STEPHENSON, D.90., ~.B.S. 

I 

THB UNIVERSITY 01' ILLINoIS, 

DEPARTMENT 01' ZOOLOGY. 

UBBAlfA.: 

TAe 27th. January, 1925. 

DEAR MR. TJUPAlt, 

,I HAVE your letter of January 10 and I think I recognize the paper to which you rel. 
as one that was printed many years ago. 

• • • • • • • • • 
• • • I am indebted to you for sending me II. copy of your paper on 
KiIuluma which is a most interesting discuBsion of a. ra.ther unusuw form. 

With best wfshllll for your 8ucceeil, believe me. 

v cry sincerely yours, 

(Sd.) HENRY B. WARD. 

ProfeJIBOr-in-charge, DeparlmerJt oj ZooloUfl_ 

Supplement. 
WITH ref reJice to the Research Scheme on the HeImJnthiasls of the Ca.ttIe, I wish to 

Add tha.t the ~ork will mainly be restricted to the helminths of the ~a.ls killed at the 
slau hter.houBeS, and will further be in collabora.tion with the Civil Veterinary Deparlment 

f t~ Provinoe who will supply me with the materials oollected by them by the actlOD of the 
~ario:a II.nthclmintiea used at thelr experimentaJ hospitals. They ha.ve also agreed to 
render other assista.6.ce in the cOlttSB of my investigations. Further, it hi intended to work 
out the life histories. with a view to oombat the intermediate hosts. 

G. S. TRAPAR. 
]leader in Zoology. Luc1cnow University_ 
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·No. 13fV.C./32.J 

The 2W JanV4'" 190. 
, THE'attached Scheme 01 Research which is proposed tebeundert&ken by Dr. O. 8'. 
Tha.pa.r, Reader in Zoology'in the Univel'llity. is forwarded with·my strong recommenda
tion a.nd with ~he rema.rk tha.t the Imperial Council of Agricultura.l ~h lI1&y be 
pleased to prOVIde the necessa.ry funda for the carrying on of the n.a.rcb. The Scheme fa 
recommended both by the Hea.d of the Depa.rtment of Zoology and the Dean of the Fa.culty 
of Science of, the University. The title of the Scheme is: .. An Inquiry into the Hel.
minthiasis' of Oattle, Sheep a.nd Goat in the United Provinces." 

JAGAT NARAIN. 

Y ice.Clumcellor. LuckrwuI U "iverlit,. 
T(r-The Vice-President, the United Provinces Agricultural 

FROM 

To 

Reaea.rch Committee, Lucknow. 

'No. 2117fVID-1.31. 

OmAni' S."G. M. mCKEY, H.:a.c.V.s.,I.V.s .. 

DmECro~~V~DmaYD~amD?, 

UNITBD PRoVINeBS, LUCKNOW. 

, 'Tn ECONOIllIC BoT.uqsT TO GOVERNHD?, 
UNITED PRoVINCES, AND 

SECRETay. UNITBD PRoVINCBS, AGRICULTURAL RBSBAlICB 
Coman .. , CA1t'1fPOBL 

Dated tke,1Ill ..4pril. 1932. 

Sm, . 
c', IN ret~g herewith the BOheme entitled an enquiry into the Helminthiasis of the 

fa.ttle. sheep a.nd goat in the United Provinces by Dr. Thapa.r, I have the honour to eay that 
It does not appea.r, to be a duplica.tionof the United Provinces Government Veterinary 
Research a.nd Investigation Scheme which ha.s been recommended by the Provincial Re
search Committee. 

The 'Soheme, 'if sanctioned, can be worked in collaboration with this depa.rtment ... 
ca.n bif ascertained from the supplementary note by Dr. Tha.par (berewith encloaed), which 
has since been received after he has personally seen me on the subject. 

.' . I tbfuk:' I have no hesitation in recommending the scheme being taken up for con
sideration. provided funds are available. 

I have the honour to be. 

8m, 

, 'Yourmostobedienttemmt. 

, 8.G.'14 mCKEY, 

,CAPl'ADI, J. T..., 
Diredor, Civil Yderiftary IJeparIrMftl, 

Uaikil Prwi7lU& 
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'R.. &- KHANNA. ESQ., M.So., 
RBGISTRAR, UNIVEIl8ITY OJ' LuCKl(ow, 

LuCKl(ow, 

TO: SECRETARY, 
UIIITBD PRoVINuES AOBlctJt.'rUEAt RuEAlwB: COllDllTTEl!I, 

SRAlLJAJLUrPuBl 

i>aM, Ltttknow. tAt 18' October,1..932; 

WITIl relerenoe to your letter No. 1131/PRC-VII, dated the 19th September, 1932 
hlgarding the scheme for an enquiry into the Helminthiasis of the cattle, sheep and goat in 
the United Provinces, I am directed to say that Dr. G. S. Thapar, Reader in Zoology, hail a 
room to himself which he can fully Iltilize for purpose of this scheme. The University will 
also be helping this scheme in providing existing laboratory facilities and in giving use at. 
lIsual laboratory appliancee (microscopes, paraffin baths, etc.). Seats in the research 
room, if available, can be reserved under the University rules, if required for non' 
IItudents. 

No member of the staff nor any laboratory servant call he placed specially at Dr. 
'1'hapar'B dispoaal 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 pUlh the soheme through. 

. . 

I have the honour to be; 

8m, 
Your most obed1mt S6i"vant~ 

R. R. KHANNA, 
Registrar' •. 

CbPY OJ' "LM"rEtt tRoM CAPTAIN S. G. M. HmB:EY, M.It.e.V.s., i.V.II., DmECTOR, CivIto 
VE'l'ERINARY DEPARTMENT, trmTBD PROVINCES, TO DR. G. S. THAP.lR, M.SC., PH.D.~ 
No. 178jVm-10-B., DATED '.rBli: 1ST NOVEMBER, 1932. 

I HAVE gone through your modified schelIl1l and think that it will not overlap my work 
bn 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 necessatt 
to modif119ur scheme from time to time as lVe see how the work progresses. 



tNCLOSURE n. 
Copy ()jo RESOLUTION No.5 011' THB 7'1'11 MEBTIl'IG 0., THB UNITED hbmcu AOBICUt.

TUBAL RESEARCII CO~EE; RBLD AT'1'HB CotTXOIL HOUSH, LuclUlow. OX Nov
I[EBBB 2ND, 1932. &'1' 11 A.M. 

Age?&da. 

6. Consideration of an application from Dr. G. 8. Thap!,r, M.Sc., Ph~D. (London), 
Reader in Zoology, Lucknow University, to the Imperial Council of Agricultural Re
~h for a grant of Rs. 31,020 spread over five years for an inquiry into the Helminthiaai. 
'Of cattle, sheep and goats in the United Provinces. 

Reaolution. 

5. Resoived that the scheme 'as modified amounting to Rs. 25,460 is passed and reoom. 
blended to the Impe,rial Council of Agricultural Researeh. . 



APPENDIX V. 

SUBJECT No.6. 
Al'PLtCATION FROM THE DACCA UNIVERSITY FOR THE GRANT OF Re. 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 Janu.ry 
1933 from the Government of Bengal and enclosures, on the subject mentioned above. 

2. On the recommendation of the Advisory Board. in 1929, it wall decided that eaca 
year'. requirementl for appatatUl, etc., .hould be examined on their meritl on receipt 
of detaill from the UniveJ'llity. The annnal requirementl for apparatUi were originally 
eetimated by the University at RI. 2,000 per annum, but the recurring amountl actually 
IlaDctioned up to the year 1932-33 are as follows:-

1930-31 

1931-32 

Ra. 
6,518 including a capital grant of RI. 5,000. 

1,806 

1932-33 2,000 including a capital grant of Rs. 1,450. 

3. The application for a grant of RI. 1,756 for the year 1933-34 is now for the COil. 
8id&ratioll of the Advisory Board. 

CHARAN DAS, 
TAc 1611 Jan'II4t7J 1933. 

k172ICAn It 
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. ANNEXURE. 

COpy OF i. LBTTBR FBOM THB SBCBBTA.BY !I'D THII GOVEBNMENT 01' BENOAL, AOnrct1LTtrJl • 
. AND.bDUSTBIBS DEPA.BTMENT, TO THBSECBETABY,IMPEBUL CoUlIIC'IL OJ' AO&ICUL' 
TUBAL RESBARCH, NBW DBLHI, No. 141, DATED TU 11TH JAJlU .... y 1933. 

SUBJECT :-8eventh meeting oJ the Advi&ory Board 0/ ,he Imperial Couru:il oJ .,tgricultural 
Reswrch. 

With referenCe to your letter No.2081-G., dated the 18th Novemher 1932 (uot printed). 
on the subject mentioned above;'J am directed by the Govf!mment tf Benga.l (Ministry of 
Agrieulture) to forward herewith for inclusion in the &genda of the ml'eting of the Advisoty 
Board to be held in February 1933 the two echemell noted below which have been approved 
by the Provincial Agricultur&l Relle&l'Ch Committe!'!, Benga.l together with relevlLIlt ex.: 
tracts (Enclosure II) from the Committee meeting on the subject, a.nd to ea.y that the lcca.l 
Government recommend the same, subject to the condition tha.t no financial lia.bilit1 
devolves on them. . 

• 

0). Tile renewal of the ",nnllal recurring jml.nt for chemicals a.nd app&ratu.to the 
. 'Dacca. University for the Be&BOn 1933·34 in 'C'onnection with research on (a) 

mechanica.l analysis of l&teritic BOils and (b) ,the nutrition of nce plant. (En. 
el08ures Il. 

(2)* .. • • • • • • 
• • • • • • • . : 

2 .. One hundred'spare copilllf each of the echeme will be forwlSI'cied to you direct. by tu 
Dir~ctor ,of .i\griculture. Benga.!. , _ 

_ ....... 
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ENCLOSURE I. 

DACCA UNIVERSITY, Prof. J. C. (lh08h, D. Sc., Head of the Dcptt. 
, of ChemiBtry~ l.!niversity of Do.cca. . CHElliliCAL !.A,BOBATORY. 

~TM 10th 'Decembti' J932. 

To 

TllE SECBETABT, 

fnOVI.~~ I!-ESBAaCJl CoMlliliTTiIB (AGBIOULTURE), B\!NGAr,. 

DBABSm, 

I beg to enolose herewith a list of apparatus and chemicals which are necesaary- -fo.r 
continuing the research work on the mechanical analysis of lateritic soils and on the ,J;lutrl
tipn qf tho rice plant, for the _ion 1933-34. The total expencijture alJl.oll-r;lt~ f.9 R~ 1,75.6. 
I beg to point out that the Dacca'University Chemical Labontory will, 80S in tlie pa$t. 
Bapply ordinary ohemicals and apparatus which' are -not required in bulk~. . ...;.' 

( I sholl be glad if you. kindly place this request for'a grant frointhe Imperial. Council 
01, Agrio!lltural ~e8Caroh ~I!fore th~ rrovinci.~l ReseaI;c.h Committee at the4' next meet~. 

,. , c..:¥ ~urs fa~thfu,lly. 
(S~+J~ q..G1jlOSlL 

/' {. 

( ~ote regarlJing gran~ ,to Da.oc~ Unive~~ty for ~~s ~ . 

( (~l Metho4, qf ~ec;4anioal ~lysie of.lateritic.~soils .. ~nd ... 

I.. (6) ·the nutrition of the rige. P,~t. 
__ ....... '.~. ' .. Requ,renMn.c lor thuuWm 1933~31. 

Catalogue 
No. 

Gallen
kamp 
2365·6 

b2076d 

Description. 

Aspira.tor bottles, one each of 10; 5, and IUtre. a.nd 
three oU litres' • . • • 

Kjeldahl a.pparatus with glass parts and other fittings 
for four deter~atioDS 

3096 Hot air over 25 X 40 X 25 o. m. 

b196b Water bath 30 X 23 X 9 o. m. six holes 

b3904 Soxhlets fat extraction ba.th for three tests with 80 set 
of spare elements •• 

3848 Extraction apparatus 

b3423 Rough balance for Il-se in the pot owture hOll-se, capa.-
city one Kgm. 

100 Beakers, various sizes 

373 Flat bottom flasks, 1,000 o. o. 

374. Conioal Basks. 250·300 o. c. 

376 Kjeldahl fl8ollks. 300 o. 0 ••• 

e3l6 Petri dishes, 20 em. dia: 

1739 Stoppered Reagent bottle 1,000 o. o. 

1726 Unstoppered bottle for samples, various sizes 
1531 Velvet corks, Tarioue aizea •. " . -,. 

Quantity. Price. 

six 

one eet 

one 

ODS 

one 

three 

one 

4 doz. 

1 doz. 

3 doz. 

1 doz. 

1 doz. 

1 doz. 

1 graee 

19roaa 

Re. A.. P. 

38 0 0 

188 0 0 

81 0 0 

75 () 0 

170 0 0 
72 0 0 

73 0 .0 

63 0 0 

15 0 0 

47 0 0 
20 0 0 

4.5 0 0 

25 0 0 

72 0 0 

2ii 0 0 
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Catalopi Deecription. Quantity. Prioe. 
No. RI. A ••• 

203 Bunsen burner .. I dos. ,38 0 0 
fi27 Iron clamp with bOl!8head 1 dos. " 0 0 
fill Retort atanda with 24· iron rod i doz. 30 0 0 
fi15 Retort stand rings, ,. dia. I doz. 15 0 0 

.Arthur Thomas 

1l6MA Thermo-regulator. Electrio, Clerk, New Model B. one US 0 0 
B T. 

L. 
C5849 Stethoaoope Receiver .. one 65 0 0 
Tinsley Buzzer for Electrolytio conductivity meaaurement. •• one 75 0 0 

Dip-electrode to be made to order one liO 0 0 
lIerck Chromio anhydride 12 lb •• G8 0 0 

Cono. Sulphurio acid •• 120 lk. 120 0 0 
Ferrous ammonium Iulphate 12 lk. l' 0 0 
Ether .. 201k. 68 0 0 
Caustio Soda flakes 60 lb,. 40 0 0 
lIagnisium U.te light 6 lb •• 20 0 0 

Total 1,758 0 0 

• • 
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EN'CLOSURE ll. 
EXTRACT rROII THB MINUTES 01' THB FII'TH l'IUBTING 01' THB BENGAL PaoVJllfCUL AGRt

CULTURAL RESEARCH COHMITTEE, HELD III WRlTERS' BUILDINGS, CALCUTTA, Olf 
!'ORENOOK or THURSDAY THE 15TB DECEIIBER, 1932 • 

• • • • • • • • 
• • • • • • • • • 
Ii. Renewal of the annual recurring grant for chemicals and apparatus in connection 

with the research work on mechanical analysis of lateritic soils a.nd on the nutrition of rice 
plant, conducted by the Dacca University. Dr. Ghosh asked for Ra. 1,756 for the 8e88ion 
1933-34. The Committee agreed that the Research Council should be asked to grant this 
amount. 

p' a~·-_ 
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APPENDIX VI. 

SUBJECl' No. 11. 

LINSEED-ACTION TO BE TAKEN TO TAKE FULL ADVANTAGE OF THE TARTF' 
PREFERENCE ON INDIAN LINSEED GRANTED BY THE OTTAWA ACREE-
MEliT.·' . 

. ' The a.tt;ntion of the Boa.rd ii, invited to paragraphe 54 and 55 of the Rc-port of the 
Indian Delegation, Imperial Eoonomio Conference, 1932. and to paragraph. 3(c) and 12 
(If the Majority Report of the Committee of the Legislative A8i!embly (Annexure). A 
table (Statement A) is enclosed showing the importa of lln.eed into the United Kingdom 
for the. period 1927 to 11131 from which it will be .een .that there 1& a very large market 
to be oaptured. 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 yeare and there appears to be little doubt 
that this is due to inability to oompete in forelgn market.. Hence the ten per oent. tariiJ 
preference now obtained in the United Kingdom is ot very great importance. The attach. 
ed table (Statement B) shows the area and yield of linseed in India from 1910-11 to 
11l31·32. 

2, An examination of the course of export. showl that on the basis of pre-war pro
duction (1910 to 1913) India could supply the whole of the United Kingdom'. requirement. 
without reducing her export. to non-EmpIre countries. Linseed is an important crop in 
a number of Provinces, particularly the Central ftovinces, United Provinces, Bihar, Bengal, 
Bombay and Hyderabad State as shown from the following table (Statemt'llt C) (abstracted 
from • Estimates of Area and Yield of principal crops in India " Linseed is frequently 
grown on land which is on the margin of profitable crultivation and there appears to be no 
doubt that a recovery of linseed production would be of real economio value to the 
country, 

3. An enquiry has already been started regarding the types of linseed moet 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 Willi more lOught 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. Th. 
bold types Indian linseed have hitherto commanded a premium and lOme of the neW' Pu.a 
types combine the advantage of bold seed with a plant habit suitable to the Ind~GangeWo 
Plain. 

4. The Committee of the Legislative Assembly drew a.ttention to the importance of 
improving India's power of competing in foreigJi markete by the improvement of grading. 
marketing and by the reduction of freight and other charges. It is for the considera.
tion of the Boa.rd what action should be taken in these respects. A table (Statement D) 
showing the comparative prices of Indian and Argentine linseed is aMached. From thi. 
it is clear that Indian linseed is at present out of parity with Argentine linaeed even allow
ing for the higher quality of Indian linseed. The new duty will help to rectify the 
dif'ferenc_pecia1ly when the new crop comes on the market. 

CHARAN DAS. 
Surda'1/_ 



ANNEXURE. 

EUltAC'l' nOM THE RBPOBT OJ' THE hiDax DBLBGATIOX,lMPBRlAL ECONOMIC CONnIlDC., 
1932. . 

* • • • * • * e· 
* • e • • • • • • 
M •. The ma.t important of the new preferenllea is that on linseed, on lfhicha duty of 

10 per cent. is to be imposed in the United Kingdom. Linseed is a prominent constituent· 
of one of the moat important groupe of Indian exporte-the oilaEt:ds. In recent years Indian 
exports of linseed hav~ shown a declinirlg tendency and have never recovered their pre
'War volume. During the quinquennium 1926 to 1930 the average imports of United 
Kingdom amounted to 314,000 tons a. year, while during the Mme period India's exports 
averaged 215,000 toll8 a year, one·quarter of "'hich was taken by the enited Kingdom. 
I~.is obvioul that.in these circumstanaes the United Kingdom is in a position to ab80rb 
a much larger quantity .of linseed than India exports and the nelf preference shOUld lead 
to a m.vked increase in India's output of this clasa of oilseed. It dON not appear that the. 
decline in Indian produotion haa been brought about by any factor other than lfaning 
demand, and the fact that Indian linseed production reached 533,000 tons in 1922·23 &IJ' 

compared with 251,000 tons in 1930·31 ShoWI that there is oonsiderable room for eIpan-' 
sion. Indeed, with the fall in the prices of. cereals and ootton, there is- abundant scope for 
a substantial increase of production in several Indian provinces. An enlargement of th~ 
area under linseed in India by two million acres (representing an additional production of 
at least 250,000 tons) Ihould not be difficult of attainment in a y~ or two in response to 
an increased demand. It appears to UII that from the Indian point of view the preference 
Ie of great importance to agriculture and ought to lead to a substantial increase in Indian 
esports. 

55. The United Kingdom is a large buyer of linseed, the oil being required for iDdustriai 
purpOSCll and the cake as feeding stuif_nd at present she draw8 by far the larger portion 
of her supplies from the Argentine. The price at which her industrialists and farmera can 
obtain these commodities is of coune a matter of great importsnce to her, and it would be 
idle to hope that the preference ootlld be of long continuance unlesa Indian production 
Increases in proportion to the increased demand. The extraordinary elasticity of Indian 
agricultural production in response to variations ill world demand lesds n8 to believe that 
India can without difficulty meet a very large part of the United Kingdom's requirements, 
but the matter. is of such importanoe that we think the attention of the Agricultural Depart
ments in the Provinaes .hould be speo~y drawn to it. 

EXTRAC'l' noM Tall' MAJoarri RBl'Oa., OJ' 'l'lrB CoMIIl'l'TEJI 01' m» LKGtlILA.TlVJI 
AsSDlBLY. • • • * • • • • 

• • • • • * .* • • 
3 (c). Linleed.-While, ill view of the large-quantity which the United Kingdom d 

prest'nt takea from outside the Empire, there is no doubt that she is in a position to absorb 
much larger .upplies from India than she receives at present, and lfhile we see no reason 
to think that Buch a result will not tske place we feel some doubt whether'in view of selling 
pI"e88ure in the Argentine a preference of 10 per cent. ad tJalorem will lead immediately 
to displacement on any large Bcale in the United Kingdom market of .applies from the 
Argentine by the Indian product. The Iklegation'B 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 preference is to be made really effective and if the fullest advantage is to be 
taken of it, a 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
eat poIlIIible reduction in cost. . India.is the sole supplier of linseed within·the Empire. 

• • • •• • • • • • • • • • • • • • • 
12. It'is diffioult to forecast with any accuracy the actual effect whioh the operation 

of the preferences contained in the Agreement will have on India's trade with countriee 
other thall the United Kingdom and the non.self-governing Colonies. n· is poIlIIiblo that 
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In the Cltse of certAin commodities expallllion in one direction call be t.chiend only by dinr. 
aion of the trade from existing channels. But in other commoditiaa, among which we cite 
ill particular linseed, grollJlinut oil, linseed oil, caator oil Itnd rape oil, in view of India'. 
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 "olume of 
Indian trade, Bince the market for these commodities which may be captUl'lld by India io 
the United Kingdom alone is greater than the total volume of Indian export. of the ume 
products to all countries. The fgllowing are the relevant figurea :-

Linseed 
Groundnut oil 
Linseed gil 
Castor oil 
Rape oil 

Commodity. 

.I' " 
0' 

Total 

Total value of trade 
held by India in 

the United 
Kingdom plU4 
the potential 

additional market 
in that country. 

(Re.OOO.) 
6,58,80 

90,13 
1,31,20 

20,67 
23,87 

0,24,67 

SU'l'EMJINT A. 

Total value of 
Indian expon.. 

to all oountriee, in· 
cluding the 

United Kingdom. 

(Re.ooo.) 
6,72,31 

4,02 
4,34 

10,50 
6,85 

6,97,08 

(Taken from the Annnlttl Statement of the Trade of the United Kingdom with 
Foreign Countries and British Countries, 1931.) 

Total 

Imports of Linseed into United Kingdom. 
(in tons). 

f 
4 

1927. 192&. 1929. 
352,612 347,111 283,982 

1927·28. 1928-29. 1929-30, 

1930. 
222,865 

1931: 
337,913 

" From India •• 57,451 18,072 79,536 
1930-31. 
57,605 

1931-32. 
14,033 

• Ta'-en from Sea-Borne Trade Returns. 

STATDlBlf'l' B, 
Area am4 Yield 0/ Li'll.8eed in India/rom 1910·11 to 1981.32. 

1010-11 
1911-12 
1912-13 
1913·14 
1914-15 
1915-16 
1916-17 
1917·1& 
1918-19 
1919-20 
1920-21 
1921-22 
1922-23 
1923-24 
1924-25 
1925-26 
1926-27 
1927-28 
1928-29 
1929-30 
1930-31 
1931-32 (Final) 

, .. 

.. 

Area (Acres), 
3,742,400 
5,038,000 
4,124,900 
3,031,000 
3,325,000 
8,333,000 
8,564,000 
3,797,000 
1,989,000 
3,103,000 
2,234,000 
3,011,000 
3,382,000 
3,724,000 

. 3,695,000 
3,596,000 
3,331,000 
3,311,OOO 
3,109,000 
2,802,000 
3,008,000 
3,241,000 

Yield (TolII.) 
511,300 
6«,900 
&4.2,100 
386,200 
397,000 
476,000 
626,000 
615,000 
235,000 
419,000 
269,000 
436,000 
633,000 
463,000 
601,000 
402,000 
406,000 
348,000 
322,000 
380,000 
377,000 
411,000 



STA.TEMENT Q. 

Acreage 0/ Limwl in each P,ovinU. 

(Taken from Estimates of Area and Yield of Principal Crops in india.) 
Province. 1927-28. 1928-29. 1929-30. 1930-31. 1931-3~ 

(Final). 

United Provinoea •• 1,053,000 760,000 731,000 954,000 903,000 
Central Provib.cea 

and Berar (al. 
1,017,000 1,027,000 839,000 777,000 990,000 

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 35,000 28,000 28,000 27,000 32,000 

Rajputana (Kotah) 60,000 110,000 67,000 82,000 95,000 

Total .. 3,311,000 3,109,000 2,802,000 3,a08,OOO 3,241,000 

(a) Inoluding Indian Statell. 



First week sf 

January 

February .. 

March 

April 

May 

June 

July 

August 

September ., 

October 

November 

December 

1925. 1926. 
1------------------_ 

London. London. 

Bombay Bold. ---- Bombay Bold. 

La Plata. Bombay Bold. La Plata. Bombay Bold. 

8. 

23 
23 
22 

20 

20 

20 

18 
20 

19 
18 
18 

18 

d. 

o 
II 
6 

3 

6 

6 

6 

4I 
4t 
9 

4t 
6 

8. 

25 
25 

25 

22 

22 

23 

20 

22 
22 

22 

21 

21 

d. 

6 

9 

4t 
10! 

7i 

41 
101 
o 
6 

3 

II 
6 

8. 

21 

22 

21 
19 

19 

20 

19 

19 
19 

19 
18 

18 

d. 

4 

:3 

81 
81 
6 

41 
9! 

11i 

6 

41 
8 

7i 

6. 

16 

16 
14 

15 

15 

14 

16 

16 

16 

15 

16 

16 

d. 

9* 

9 

3 

0* 

0* 

9 

21 
10! 

6 

71 
3 

6 

8. 

19 

18 

17 

17 

17 
17 
18 

19 

18 

17 
18 

18 

d. 8. 

9* 16 

6 16 

6 15 

6* 15 

7i* 15 

4l 15 

10! 16 
6 16 

3 16 

9 15 
6* 15 

6 15 

d. 

7I 
9 

4 

51 
6! 
4t 
3 

71 
O! 
6 

7i 
7i 

La Plata. 

8. 

18 

17 
15 

14 

16 

16 

16 

15 

15 

15 

15 
15 

1927. 

London. 

d. 

9I 
6 

3 

81 
o 
9 

2! 
9 

7i 
81 
3 

3 

---
I Bombay Bold. 

8. 

18 

19 

19 

18 

19 

19 

19 

18 

18 

18 
17 

18 

d. 

9* 

o 
o 
6 

o 
4t 
3 

9 

3 

3 

9 

o 

SUTlIJIDT D. 
AltuM quotation (per cwt.J. 

Monthly pria.! oj 17Idian and Arg~ntine Linseed. 

1928. 
-

London. 

Bombay Bold. Bombay Bold. 

8. 

15 

16 

16 

15 

16 

17 

16 

15 
15 

Hi 

15 

15 

d. 

6 

Ii 
Ii 
71 
4 

o 
6 

10! 
6 

3 

Ii 
6 

La Plata. 

8. d. 

15 

15 

15 

15 

16 

16 

15 

15 

15 

16 

16 

16 

6 

41 
9 

9 

3 

o 
10! 
71 
3 

o 
Of 
9 

I Bombay Bold. 

8. 

18 

18 

17 

18 

18 

18 

18 

18 

17 

18 

18 

19 

d. 

Ii 
9* 

9 

2! 
9f 

10! 
4t 
3 

6* 

101 

71 
2! 

8. 

15 

15 

15 

15 
16 

15 

15 
15 

15 

16 

15 

16 

La Plata. 

d.l 8. 

Ii 
o 
o 
Ii 
o 

10! 
9 

41 
2! 
o 

101 
21 

16 

16 

16 

16 

16 

15 

16 
20 

20 

22 

22 

20 

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

1929. 

London. 

Bombay Bold. 

d. 

3 

3 

o 
o 
11 
4t 

1% 
4i 
9 

4l 
o 
71 

8. 

18 

19 
19 

18 

18 
18 
19 

21 

22 
23 

23* 

23 

d. 

lOt 
41 
6 

71 
81 
2! 
o 
9 

3 

101 
9 

4l 

Bombay Bold. 

•• 
16 

16 
17 

16 

16 

15 

16 
18 

19 

20 

20 

19 

d. 

II 
3 

3 

o 
Ii 
81 
6 

91-
O! 
6 

6 

IO! 

1930. 

London. 

La Plata. 

8 • d. 

19 

17 
16 

18 

18 
17 

15 

15 

14 

12 

11 

11 

9 

o 
6 

3 

o 
41 
6 

31-
9 

6 

41 
9* 

.--

Bombay Bold. 

8. 

23 

19 

18 

20 

19 

19 

17 
18 

17 

15 

14 

13 

d. 

o 
9 

3 

3 

6 

Ii 
7i 
6 

101 
41 
6 

o 

-

Bombay Bold. 

8. 

20 

17 

16 
17 
17 

16 
15 

15 

15 

13 

12 

10 

d. 

(a)2! 

(al6 

(a)9 

lot 
O! 
lot 
6 

lOi 
10i 

81 
3 

lot 

La Plata. 

8. 

8 

8 

9 

9 

8 

8 

9 

8 

7 

8 

9 

9 

1931. 

London. 

Bombay Bold. 

d. 8. d. 

51 *12 01-

4! 
3 

o Nom 

71 11 7I 

3 II 3 

Ii 12 31-
2! 11 3 

71 9 6 

51 10 7! 

6 12 41 
41 11 9 

'------------------1 932 

London. 

Bombay Bold. Bombay Bold. 

La Plata. I Bombay Bold. 

8. 

10 

10 

11 

10 

10 

9 

10 

9 

8 

8 

9 

9 

d. 8. 

8 

8 

8 

7 

7 

7 

8 

8 

9 

(a) New crop. 

d. 

lot 
71 

10! 
1% 
9 

6 

o 
3 

3 

8. 

II 

12 

12 

II 

10 

10 

10 
10 

12 

d. 

9 

II 
6 

6 

9 

9 

7i 
9 

o 

8. 

9 

9 

10 

9 

8 

8 

8 

8 

10 

--
d. 



UPENDIX VII. 

SUBJEm' No. 8. 
INVESTIGATIONS INTO INDIGENOUS DRUG 'PLANTS IN THE UNlTED 

PROVINCES AN» THEIR EFFECTIVE EXPANSION AS AGRICULTURAL 
CROPS. . 

Attention is invited to the attached Iette, (and enoloBUl'8II) frollHhe United ProvfnOll8, 
Govemment, No. 2623, dated the 12th January 1933, forwarding the BOheme mentioned, 
above (Anne:mre I). The recommendation of the Provincial Agricultural Rell8&rch 
Glmmittee will be found in Anne:mre IL The BOheme COIIIIiBte of two parts, one requiring 
a grant to the BeIlA1'88 Hindu Univeraity of a total 8um of Re. 40,380 and the other an 
allotment of Re. 61,590 to the Agricultural Department of the United Provinoes. The 
total expenditure in.volved is Re. 1,01,970 spread over a period of 5 yeal'S. 

2. The BOheme is ,ubmitted for the CIOIl8ideration of the Advisory Board. 

CllARAN DAB. 

B~. 

Tie 231-4 JafJll4rg 1933. 



'ANNEXURE L 

Copy OJ!' LETTER l!'ROM TJIB SECRETARY TO GOVElUIMENT, UlClTED PBoVI1(CR.", TO TnB 
SECRETARY, IMPERIAL CoUNCIL OJ' AGRICULT1l1lAL RasKABCll, No. 2623, DATED 
THE 12TH JANUARY 1933. , 

SUlIJECT :-Infle8tigali0n.8 '1Ito i1l4igen0v.8 drug plant. in Ike UniWJ PlWiftOel and Ike" 
effective ezpanaion fU agricullural eropa. 

I am directed to forward for oonsidem.tion at the next meeting of the AdvisOl')' Board 
of the Imperial Counoil of Agrioultural Research an application from the UnitAld ProvinOOI 
Gove~ment for a total grant of 'Re. 1,01,970 (Re. 14,200 non.reourring and Re. 87,770 
recumng), spread over five yeal'll, for investigations into indigenous drug plant. of ihe 
UnitAld Provinces and thoir, effeotive expansion as agrioultural crops. • 

2. The scheme has been approved by the United Provinces Agricultural Research 
CommittAle a copy of ",hOlle resolution in oonnection therewith is enclolled and the Director 
of Agriculture, United Provinces, has revised the detaila,as requestAld by the Committoo, 
and has reduced the estimated cost of the investigations from Re. 1,57,490 to Re. 1,01,970 
spread over five yoo1'8. 

-3. The Governor, acting with his Ministel'll, recommends the application for favourable, 
oonsideration. ' 

AN APPLIOATION FROM TJIB UliiTED PRoVINCES GoVERNMENT TO THE IMPERIAL CoU~CIL 01' 
AGRICULTURAL RasEAROII J'OR A TOTAL GRANT OJ!' Re. 1,01,970 (Rs. 14,200 NOW· 
RECUBRllIIG AND Re. 87,770 BECUBRllllG SPBBAD OVER FIVE YBAB9) J'OB IKVB8TIGATIOJr 
INTO INDIGENOUS DRUG PLANTS OJ!' THE UliiTED PRoVINOB8 AND THEIB BPYBCTIVB 
EXPANSION AS AGRICULTURAL CROPS AS REVISED BY DmECTOB OJ' AGRICULTURB IJI' AC
OORDANOE WITH RESOLUTION No. 8 OJ' THE UliiTED PRoVINCES AGRICULTURAL 
RliIsEABOlI CoMMITTEE HELD ON NOVEMBEB 2, 1932. 

Introductian. 
From very ancient times India Las been famons as a land of medicinal plants ~ng 

wonderful curative properties, and illustrious writAlrs of the type of Charska, SWlhruta. 
Narahari Pandita, Madan Pala, Bhava Misra and othel'll have devotAld their talent. and 
untiring energy towards the evolution of a system of curative science from thelll! indio 
genous drugs of India. In more recent times also valuable contributions have been added 
to this branch of knowledge by such famous authors as Dymock, Warden, Fluckiger, 
:Baden Powell, Dey, Kirtikar, Roxburgh and otheJ;ll. Due to the laboUl'll and untiring 
efforts of these savants India is now in the covetable position of having a Materia Medica of 
its own, namely, the .. Ayurvedic" system of medicine. India has given to the world Buch 
wonderfully efficacious medicinal plants as colocynth (CitrullU8 colocyntAu), poppy (papa~ 
8omniJera), aconite, nux vomica, ginger, asafc:.etida, jalap (ipomoea turpentAum), C&8Bla. 
kurohi (hola,.,.henu antidysentrica), chaulmugra, nim, isabgul (planlago oroIa), chia' 
(plumbago rOBetI and zylanica), vidanga (embelia ,iOO8), kamala (malotU8 philipl7l.e1lN) 
and hundreds of others, which from the point of view of curative properties in human 
ailmente are unrivalled. Every year vast quantities of theae Indian drugs are expartAld 
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 plant. in 
the form of crystalline substances, resins, volatile or fixed oils and tinctures is a flourishing 
industry in many parts of Europe and America (in recent yeal'll it has become an importan' 
industry in India also), and the products derived from these industries find a ruady marke' 
and are very easily absorbed in the preparation of allopathic, homeopathio and biochemio 
medicines, patent drugs and cures, toilet preparstions, insecticides, condiments. pre
servatives and hundreds of other useful things. In India also the kawajaa, mids, Aal:ifMo 
yuna7l8, quacks, etc., consume vast quantities of these drugs for curing the untold diseases 
and ailments to which the poverty-stricken multitudinous millicna of India are 8ubje~. 

From what has been said above it can be easily seen that in the medicinal plant. of 
India there is an unlimited resource potAlntially capable of vastly improving herecono
mie conditions as well as bringing about a better state of general health for her 8OD8 and 



daoghtel'll. In order to evolve such a state of' a«all'8 it will require organization oli A 
large scale both from the point of view of systematic chemical and pharmacological exami~ 
nation of the countless medioinal flora 88 well 88 their intensive cultivation under suitable 
conditions. India being easentially a tropical country with a blazing son and a humid 
atmosphere with an inevitable concomitant of such conditions. namely. a ranIi: 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 
U8e1688 ones and evolve methods of their cultivation and improvement. 

A pernsal of paragraphs 287 to 291 (pages 121. 122. 123) of the report of the Govern
ment of India Drugs Inquiry Committee. 1930·31. will clearly bring home the urgency 
and importance of the subject. The report urges on the Government to impl688 on the 
Imperial Coonoil of Agricultural Research the D60088ity 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 msterial. but the supply is not commen
lurate with it. If a regular supply of genuine raw materiels is assured. a great obstacle 
will be removed from the path of the drug manufacturers in India.. It will also confer 
ipcidentally a lasting benefit to a large section of the population. dependent on the indi,. 
genous practitioners, who now obtain their supply from pansarie8 and attar8 dealing in 
ltocks 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 three-fourtbs of the drugs mentioned in the British and other Pharma
copooias 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 
BOil. and moist and dry climates. It has, in fact. been described as the epitome of climates. 
8688008 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 possible to 
a large extent with almost any plant. and there are many instances where plan,ta, indi~ 
genou. to one country and originally marketted from, there only, have been success
fully introduced into other countries. 

In India.. reliance has been,BO 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 
transpert. These forests. in many instances. are situated hundreds of niile8 from the 
railway, and consequently the transport of forest products is beset with difficulties and 
expense. Moreover. the forest resources, even if utilized to the fullest extent. will not be 
for ever sufficient for the needs of the country. 88 many important medicin:al herbs 
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 pl&nts such as digitalis, ipecacuanha.. cinchona and jalap, etc .• 
have 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 businE'88. A large export trade in some of the pharma.copooial drugs already 
eXIsts. Little reliance can be placed on the nature and quality of the wild-grown drugs; 
and this presents a serious drawback to their employment for therapeutic purpose. It isfor 
this reason that India imports not only prepared drugs but also raw materials to the extent 
~fm~~y 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. medicinal plants and essential oil 
gardens have proved a great success. The State authorities in France and America have 
displayed a gre~t deal of ~ntere8t in growing drugs on an extensive scale. In ~he Uui~ 
States of Amonca, there 18 a Bureau of plant industry attached to the Botanical section 



fit t~e ~epa.rtment o~ Agricultll~ where aU questio.D8 rela~ing to the development of dtug 
cultIvatIOn are consIdered. Thia Bureau sends Its agncultural ezperte to til. "ario_ 
parts of the world to inveetigate the clima.te, eoil and environments auitable for the growth 
of a particular plant with a view to introduoe it into their own oountry. Thia idea of the 
progress made is evident ftom the publicatioD8 of the department which a~ from tim. 
to time. Even the Commonwealth of Soviet Rnsaia. baa .tarted • Bureau for aarryiDjJ 
oJ). a drug trade.. Those departments are doing splendid work in their reepeoti". awnt.riea. 

The establishment of III drug emporium in India was auggeated man1 yean -.go but 
has not yet materialized. Experimental drug farms have been .tarted on a emall :.cale 
In pJa.ces like Mungpoo and Saharanput bat there sphlll'ell of aotivity are limited. Crea
tion of greater interest in this direction will prove advantageous to the oountry in general 
and to the drug 'industry in particular. The Government of the United Provinoea haa 
already taken a right step by appointing •. committee of experts to investigate tw. 
question-a lead which other Local Governments may, with adV&11tage, follow. The c0-

operation·of expert botanists, pharmaceutical chemists and pharmaoologiats, is eBBential 
for the SUCC8BB of any scheme to further drug cultivation. Their advice will be "aluablB 
bot only regarding the loca.lity Where particular drugs 0&11 be succeaafully cultivated, bu. 
also about the time suitable for cultivation, oollection, etc., with a tiew to obtain the JDUi. 
bum aotivity and yield. They can devise methods for improving the oontent 01 activit 
principles in caaea where they are deficient. The establishment of Imperia.lCounoil of 
Agricultural Research. with the large funds at its disposa.l. ought to make thil flfMIY. The 
Committee would urge on the Government to impress on the Council the neoeasity ftr 
giving immediate attention to this important aapect. Withoull development in thia 
direotoiou. the drug industry in this country will take a long time to take root and f1ouriah." 

Buitabilitu 01 eM United· Proflincu I'" 1UcA; mt1UtigrUioM" 

AVa.rletyof climatio BOil and ecological conditions ranging from low hot country 
to the big snow clad Himalayan pea.ka with a limit to vegetation. from the heaviest to the 
lightest soil, from • very heavy rainfall to very low, from densely. populated traote to the 
thinnest. ones; all render the United Provinces as the mOBt 8uitable country for investiga
tions on the cultivation of medioina.l plants.. The Hima1a.yan drugs and herba are too 
wen known for their curative propertiee and the Ayurvedio literature is full of praiae 
f<ir the e/Jioienoy of these drugs.. They cannot. be grown at aU nor 80 elaewbere in thil 
country'. 

The location of the Imperial Forest Reaea.rch Institute at Debra Dtin can be utilized: 
with advantage for identification of medicinal flora and other help desired in thil direction. 
The Imperial Institute of Veterinary' Research at Muktesar (Naini Tal diltriot) call aIso 
take up the veterinary . side of the question later, if 80 desired. 

InV'flBtiga.tiOtlll of the nature of general analysis and commercial preparati0D8 of tlle 
Clruga for the crude materials which form part of the scheme could be developed with the 
help of Ha.rcour1; Butler Technological Institute at Cawnpore. Thia ie one of the bca~ 
ind\l8tria.1 research institutions in Northern India and ie situated in the United Provincee.· 

Attempts at such investigations have aIso been made in the put in th.e proYinot8 
and some concerted aotion 11'&8 taken by Government in Kumaun hillB. at Muaaoorie and 
Sah&raJlptir.' Though the records of this work are meagre, but th_ 8h?uld show eome 
~ding facts far future plan of work. The work on belladOllll;" 11'&8 carried farther than 
anything else and yielded very favourable fi.na.ncial results dunng the l&8t European War 
even in the unorganized 8tage. Thlt work appea.ra to have been abandoned of late due 
IN'.rhape to financia.1 diffioulties. 

United Provinces was the first Local Government to institute an Uiquiry into the' 
possibilitiea of developing medicinal fiora. As a result of the recommendations of the! 
Local Druge Comlnittee. the Government approved of the proposals for carrying out the
various investigations on a amallscale, but the present financial conditions compelled the' 
work to be carried on with what can possibly be done -:ithout funds and stall for the pat'> 
pose. Und~ the circumst&ncea it baa not been possib18 to make much headway with w.. 
w~ . 



The Ayurvecllc School of Benaree Hindu Univenrty is already engaged 011. investi .. 
ption of medicinal plant.. The Univ81'8ity draWl it.! Itudent.! from all over India fur this 
training and is unique in po!l8e88ing facilities in a centralized place for co-ordiaatiag the 
.tudyof the Indo·European ayetem of medicine. The Government of the United Provinoea 
be recognized the work done by this Univeraity in th.ie direction, and baa made an aaaual 
grant of Re. 60,000. Fundamental work of -enriohiag the eupply of medicinal plaat.! after 
extensive investigation remaiaa yet to be done. ~e co-operation of the Univ81'8ityis ob
tained and a part of the !!Cheme 811 detailed below is ·entnaated to its_ 

The United Provinces baa already got a more or less organized .ystem of collection 
and Bupply of medicinal plaat. to Iadia and abroad; maay important depot.! of medicinal 
plant.! are aituated at Debra Duo. Almora and Benares. etc. Thousaads of rupeea worth 
~ediciaal plaat. ~ supplied by these depot.! to Punjab. Assam. Central Provinoes,Bengal 
and out.!ide India. The ,lQcal Drugs Committee, during .the COIUIIEI of evidences. found that 
one of the depot.! had a contract of supply of drug plaat. to various municipal and district 
boerda in the Central Provinoea. One of the witnesees told the Committee that the total 
'value of herbs coaaumed in the city of BeaaraII aloae amounted to about Re. 60.000 an· 
nually. The Committee received a general complaint of .absence of eupply of genuine 
material from the forest. The market.! were flooded with spurious articles and some 
widB and AaTnmll were carrying out trade in moat irresponsible manaer. The JVita
strongly advocated the urgent nectll!sity of research into this industry. ftlIIulting incorrect 
identification of plaat. and lome kind of Government control for eupply of right mater:ial 
~. propel' quantity of active principlee. 

The acheme is forwarded to the Imperial Council of Agricultural Research with tile 
hope that the information contained in the scheme will show that with the help of the 
grant.!·in·aid applied for from the Imperial Council of Agricultural Research a overyuBeful' 
centre of farming and investigations of medicinal planta both for plains and hill type of an 
aJI·Iadia imJ>Orf(ance can be develope4 ip these provinces. 

. The question of an adequate scheme of research in medicinal and drug planta WBII 
considered by a Sub·Committee appointed by the United Provinces Agricultural Research 
Committj8e. The original scheme 811 put up by the Sub·Committee 'lVBII of a much wider 
character than now lubmitted 811 it included oheDJical investigation, pharmacological re
aearch. analytical and commercial research at Allahabad. Lucknow. and Harcourt Butler 
Technological Institute, Cawnpore. respectively. It WBII in short a oomplete scheme deal. 
ing with the botanical and agricultural aspecta of the problem together with those BIIp8Cfi": 
which are BIIBOCiated with the utilization of the produota of cultivation. The original: 
Cllllt of the Complete scheme was Re. 1.67.490. The United Provinces Agricultural Re
search Committee. however. after examination of this soheme decided that in view of tha 
fact that the Imperial Council of Agricultural Research had already financed schemes which 
dealt largely with the chemical and pharmacological aspecta of the problem. the &chema' 
18 proposed by the United Provinces Government should be restricted to the more agri., 
oultnral aspect of medicinal plant and drug research. It WBII felt that 811. the finanoing 
of ~ese proposale ftlIIted with the Imperial Council of Agrionltural Research, a scheme 
which ..... principally agricultural in character and designed to· develop the growth of 
chugs on cultivated land. WBII more in keeping with the objecta fop whioh the Research, 
Council exists, Tho Ollllt of the revised and the re4uced scheme amount., $(I B.s. 1,01,9'10. 

1.-BOT.ut1cu. STUDy. COLLECTION A.lm I!'IBLD CULTIVATION TlI.IAUJ OJ'·THJi DBtTGlI .um' 
IIlBDlmNAL PLAN'l'S AS ~ J'OtTND IN TJllI PLAINS. 

~,-4llo1ted 10 B61IaI'U mnd", UnWernly (Dr. B. N. Sa1l{lA. Heal. oj I1ie DeparlmeU 0/ 
4gric;11lt",re. B61Iaru' Hand", Unavernty). 

A. co-ordinated ~dy of the Iadian and European allopathic BYatems of therapentioe" 
baa heeD ODe of tho pnmary aima of tho Bcmarotl Hindu UDivOl'liitt! :Cowards ijUa ODd tho 



Vniversity started the Faculty of Medicine and Surgery lVith the follolVing lubjoot, ~ 

First profeasional ex&mination.'-Hygicne, Chemistry, Phyaica, Zoology and Botany; 

Second profeasional .examination.-Diagnosis and treatment of diaeaeea Surgery 
Pathology, Obstetrics and GynECology, Bacteriology, Medical 'Jurilpru: 
dence, Texicology, Diseaselof children and mental ~. 

The objects of the Faculty of Medicine and Surgery of thiI UniveI'8ity were thu 
formulated :-

,To oonsider and advise BO far as funds pennit, such measll1'e8 &I it may from tim. 
to time deem n8C8Bsary .for--

(i) ". the promotion of ·scientifio study of and researchea in Ayurveda and the 
publication of important ~rkB connected therewith , 

(ii) the investigation of the properties of medicinal herbs and minerals and tlld 
manufacture of Ayurvedic medicines i 

(iii) the correlation of Ayurveda With other systemB of medicine, and, 

(ill) the education and examination of students in Ayurveda.i • 

For imparting the neoessaryinstruction the University hail eatabliahed • Cellege of 
Medicine and Surgery, a hospital with 100 beds, a dissection hall and pharmacy for the 
preparation of drugs, ra.mya1l and other pharmaceutical preparations. The Cellt'ge of 
Medicine and Surgery is for the present housed in the Sir Sunder La! Hospital and a large 
dissection hall, and the laboratory work in Botany, Zoology, Chemistry and PhyaiOl is 
conduoted in the respective gener~1 departments of the University. 

The Cellege has a medico-botanical garden of about 22 acrea attached to It, witb 
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 ra8tlyam of yarioue kinda 
both for the use of indcor patients as well as for Bale to the general publio. 

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

The need of correctly-identified plants in the preparation of medicines hanUy requirelt 
to be emphasized. Lack of accurate knowledge about Buch medioo-botanical plant. has 
iD. the past led to grievous results specially in the handa of pamariu. Even among IJaUb "all who are learned in Ayurvedic Shastras ouly a few pos88B8 an accurate knowledge of 
herbs and so mistakes are made in identification of medicinal plants. There are 80 many 
Yarieties of a speciea, and each variety has Buoh cli1ferent medicinal properties that the 
probability of one being mistaken for another by one who hu not been Bpecially trained 
in the subjeCt is great, and the result cannot but be deplorable. VariatioDB in a species 
arising from climatio and edaphic causes, from the influence of age and developmental 
stage of the plants whioh have their own effect on its therapeutic value further com· 
plicate matters, and make it very difficult for the botanically untrained atudent to I81ect. 
them.edicinal plant oorrectly. 

To enable the farming and systematic investigation of medicinal plante obtained trom' 
cli1ferent parts of India on an adequate scale more funds and facilities are required. n 
hanUy needs mention that India is very. rich in her natural resources of Buch 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 Indiazl people but also to' 
Uteii economic betterment for the drug industry is a flourishing induetry in the westarD 
countries. Every facility exists to make it 80 in India also. ' 

. 'The financial position of the Univ~ty does not permit it to incur more expenditurlf 
on this branch at present. But the work is important. The Imperial Ceuncil of Agri
eultural Research is approached with the request that. Buitable grant be made by B for' 



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. standardiZ\tion and preservation of 
medico-botanical plants on a scientific basis. Physiological study of the fundamental 
conditioning factors leading to the formation. material trsnsformation. storage and trsns· 
port ,to various organs of the active 'principles of plants. Pure line selection of varietiea 
of medicinal pJa.nts. ' 

(2) Fanning of plain type of medicinal plants on large scale including the erection of 
~ursery. selling of certified medicinal plants after standardization_ 

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

(I) Facilities for the coI1ection of plants by touring in different part8 of India. 
(2) Field facilities for extensive scientific cultivation of medico-botanioal plants. 

DETAILS OJ' CoST. 

For botanical inveatigatitm and to eztend the pre8ent area 01 cultivatitm frrym 22 to 50 tzeru 
80 a8 to allow 01 ezperimen' in the witability 01 the8t plants lor field cultivatitm and the 
be8' method 01 doing 80. ' 

Non-recurring. 
Re. 

(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, buIlocka and implements 800 ' 

Total 8.300 

Recurring. 

1st 2nd 3rd 4th 5th 
'year. year. years. years. years. TotaL, 

Re. Re. Re. Re. Re. Re. 
StaJ!. 

One Botanical ~Assistant also in 1,800, 1,920 2,040 2.160 2,280 10.200 
charge of farm (Re. 150-10-
200). 

One General and Field Assistant 360 384 408 432 456 2.M!) 
(Rs. 30-2-38). 

One Laboratory a.ttendant (Rs. 12 144 156 168 180 192 84(, 
-1-16). , 

Allowances; 
Travelling allowance .. 800 800 800 800 800 4,000 

Conlingenciea. 
Labofa.tory and general oontingent '1.200 '1,200 1,200 1,200 '1,200 6,000 

expenditure. 
Farm expenditure, labour, supplies 

eto. 
1,800 ,1,800 J,800 1,800 1.800 9,000 

Total 6.104 6,260 6,416 6,572 6,728 32.080 

'l'otal, recurring 32.080 

Total, recurring and non-recurring. 40,380 

.' 
Ml72ICAR II: 
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p ....... Aliotred to the Department 0/ Ag7iculture, Un,wd PrOlltrv~. (Mr. 8. D. Joil&i, Deputy 
Director 0' Agriculture, Rohilkhand and Kamau1I Circle, Bhahjahanpllf', 

Similar work as above in reference to plante associated with the dru- found in tho 
hills. .,.. 

Mr. ·Joshi was a member of the Provincial Drugs Inquiry Committee 
appointed by the Government of the United Provinces, and 110 is in touo'
with the working of that Committee. The hill farma under his ob/.l.rge are propoeed to be 
located at convenient pla.ces-~me at a height of about 8,000 feet or more above l16a level. 
and the other at a slightly lower elevation. The elevation and rainfall largely determine 
the success or otherwise of certain species getting acolimatized i~ particular regioll8, 
High level altitudes where the farm is desired to be opened, are above those at whioh th'1 
United Provinces Department of Agriculture at present is .. ble to work in ordinary agri
cqltural sense, though the developmant of cultivation of medici~1 plante would be of oon
siderable financial value to the oultivato1'8 at 7,000 feet and over. Dehra Dun tract is 
famous for medicinal herbs and some private people 4ave got their depot. in that. locality 
for supplying .Buch plante to the plains below. . 

B,-BOTANIOAL SCHEM •• 

Bota.nical Assistant stationed at Dehra Dun in general charge wIth two farma, In the 
hills, one in the dry and other in the wet zone. 

Non.reeu"i"" 
Ita. 

lIcrbarium and otherequipment (furniture, typwriter, ew.) 1,000 

O:q.e Botanical Assist&!:\t also in 
charge of farm (B.s, 150-10-
200). 

Two fieldmen for collection of 
plante on B.s. 35-3---50 per 
mensem each. 

Fixed travelling allowance for two 
fieldmen at B.s. 15 per mensem. 
~ch. 

One peon at B.s. 12 per mensem •• 

T~velling allowance 

Supplies and services •• 

14iscaIlaneoUII experimell-ts 

Contingencies 

:Rent of office 

Tour charges •.• 

Total, recurring 

Recurring. 

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

B.s, R,a, 

1,800 l,920 

840 

sao 

144 
QOO 

300. 

500 

120 

912 

S60 

144 
000 

300 

500 

120 

&. Re. Ra. Be. 

2,040 2,160. 2,280 10,200 

984 1,056 

360 360 

300 300 
500 
120 

500 

120 

I,1!8 4,92() 

360 1,800 

300 1,500 

IlOO 2,600 

1%0 CIOO 
1,000 1,000 1,000 1,000 1,000 15,000 

5,964 6,156 6,348 6,540 8,'132 31,740 

32,740 

., 

To~l. recurring an.4 nQn.-recurring 
--~~---------------~.~.~,~.-. 



RuearcA Jaim8. 
Two hill farms (20-40 acre8~ 

N on.recurr.ng. 

tay.out (800 X 2) .. .. .. . . 
Fencing (500 X 2) 

Bullocks (150 X 2) .. .. 
Sheds and godoW118 (l;OOOX 2) .. 

Total, non'rocurring • 

Becu..nng; 
1st 2nd 3rd 

year. year, year. 

Ra. Rs. Ra. 
One 6eldDian (Rs .• 0--6--6~) .. 480 540 600 

Compensatory and hill allowances illo 120 120 
at Ra. 10 per menaeDi. 

Travelling allowance .. il ioo ioo 100 

Running charges of farm. .. 1,500 i.500 1;500 

Tour bharges •• .. .. 75 75 75 

'total; RscuiTing 2,275 2;335 2,395 

RB. 
. . 1,6(){) 

1,000 .. 300 

2,000 

,. .,900· 

4th 5th Total. 
year; year, 

Ra. Ra. Ra. 

660 720 3,000 

120 120 600 

100 ioo 500 

i;500 .1,500 7,500 

75 75 375 

2 j 455 2,515 11,975 

Total, RltiUlTing for two faruis . ; •• ;. 23,950 

of." 1IbMrac4 0/ tAt eo8C 0/ tilt Complete IIche1r~ 

Non 
:Recurring. reourring' Total. 

Rs; Ba. Rs. 
1.A.-Beiiai-ea IDndu uriiveraiiy Bcheme " 82,080 8,300 40,380 

1.B.-RiIIscheme of the Department of AgHcui. 31,740 1,000} 61,500 ture (United Provinces Government) lI3,950 4,900 

55,690 5,900 .. 
!II 

Totaloost ,o. 87,770 ... 14,2QO .. ~,01,970 

, 
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ANNEXUREI~ 

COpy OJ' RESOLtrTION No. 8 OJ' THB 7TH MEETING OJ' THB UIC1TIID PROVINCES AORICUL
TURAL RESEARCH CoMMIT1'EE HELD AT THE CoUNCIL HOUSB, LUCIU(OW. 01'1 Nov
EMBER 2, 1932, AT 11 A.M. 

.Agenda. 

8. Consideration of an application from the United 
Provinces Government to the Imperial Coun
cil of Agrioultural Research for a total grant 
of Rs. 1,57,490 (Ra. 20,600 non-reourring and 
Ra. 1,36,890 reourring) spread over five years 
for investigations into indigenoWi drug plants 
of the United Provinces and their ellootive 
upansion asagrioul~ural orops. 

Ruolution. 

8 •. Resolvedthat thia Committee 
approvea of 1 (a) and 1 (6) of 
thia Bcheme in principle but .. 
regards details the Dirsotor of 
Agriculture might be asked to 
look into them again before 
sending finally to the Imperial 
Counoil of Agrioultural Reaearch. 



APPE~'DIX VIII. 

~tJBJECT No.7. 
APPLICATION FROll THE GOVER~'"MENT OF THE t,;~TrED PROVIXCES FOR 

A GRA!'.T OF Rs. 4.650 SPREAD OVER A PERIOD OF THREE YEARS FOR 
L\\TESTIGATIONS L~TO MALTING ~'D BREWL"\G TESTS OF IMPROVED' 
BARLEY. . 
In May 1930 the Government of the United Provinces aubmitted an application: 

for a grant of Ra. 16.000 spread over a period of three y8&l'll for experimenta on manuring 
and marketing of new typea of barley (Annexure I). The scheme waa considered by the 
Advisory Board at ita meeting held in January 1931 and the Board recommended it for 
aanction (Annexure II). The Governing Body. however, at ita meeting held in May 
1931. refused 8&Dction to the scheme (Annexure m). 

2. The United Province. Government have now submitted (Annexure IV) a revised: 
scheme (enclosure II to Annexure IV) for investigation. into malting and brewing teats of 
improved barley Which involve. a total expenditure of Ra. 4.650 spread over a period of 
three y8&l'll. 

The revised schema ia f~. the oonaideration of the Advisory Board. 

CHARAN DAS. 
Seaelary. 

2'Ae 19~ J_VIJt'1I1933. 

• d t t 
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A..'il\"EXURE t 
.APPLtCA'tION OF THE U. P. DEPARTMENT OF AGRICULTURE FOR A GRAST 

OF Rs. 5,000 FOR 3 YEARS FOR EXPERIMENTS ON MA..'1URlNG AND MAR
KETmn NEW TYPES OF BARLEY. 

A number of new stra.m; of barlet were isolated by the AssiStant Eoonomlo Botanist 
in 1927 a!1d " of these are now being distributed in the principal barley growing traota of 
the prOVInce. 

Samples of gram. have been Bent fdr exanilnation by experts of tbe IlI.8titute of Brew. 
ing. London. who were impressed by their quality and superiority to the barley usually 

" shipped to their cOuntry. The"lII.8t1tute submitted through the Secretary of State and the 
Government of India a. rectul!st to the U, p, Government ttl extend this work and offered 
the assistance of the Barley Research Committee. ThIS dffll1' has bedn accepted; 

Three important points fdr eiaminatldn /Iore:-

(i) Methods of packing for shipment. 

(ii) Manurial requirements. 

(iii) Further investigation of types cultil'ated in districts whlcli have liot beed 
oompletely surveyed. 

In subsequent correspondence with the experts of the Institute it has been decided 
that the best oourBe would be to send samples of 50 quarters of gJ:ain of lelected type. for 
a. 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 I&mp~ 
grown by oultiva.tors will be started in the Rabi of 1931. 

Three kinds of oontainers will be tried. : 
(i) Double Hessian bags, 

(ii) Jute oanvas bags, 

(iii) Single jute bags, 

with the object of deciding which type of mateial afford the best protection against deterio& 
ration of germinating oa.pacity during transit. 

It is proposed to oa.rry out the manurial experiments at the Cotton Research Fann, 
Raya, in the Muttra district l &8 these oan be easily fitted in with cotton experiments. 
The ma.nurial scheme will be framed with the object of asoertaining the effect of varying 
dressings of nitrogen in forms commonly av:aiIa.ble on the quality of barley under Indian 
conditions. 

The U. P. produces/60 per oent. of the barley grown in India and there Is still a large 
a.rea in the eastern and north-888tern parts of the province in which the type. growd 
have not been examined. It is proposed to ma.ke a oolleotion of ttpes from these districts 
and isolate pure oultures. 

The U. P. Depa.rtment of Agriculture have received numerons communications from 
exporting firms, trade commissioners, and others interested in developing the barley trade 
indica.ting the eagerness of barley oonsumers OVeree&ll to obtain increased 8upplies from the 
surplus stooks available for export from the United Provinces. and th?"e is little doubt thall 
a premium would be paid for types of barley which meet the reqwrements of the over· 
_market. 

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

The Imperial Counoil of Agrioultural Research is 88ked to provide a grant of Ra. 5.000 
for 3 years (a total grant of Re. 15,(00) for this work subject to the condition that a report
on the results of the work done will be submitted by the .Aseistant Economio Botanist 
through the Local Government at the end of 12 months from the date on which the grant 
is placed a.t the disposal of the Local Government and thereafter at yearl, intervala duriD(i 
1;he eqrrenol of the grant. 



66' 

The scheme for which asslstanoe Is now sought appell.l'B to Ue U. P. Government to 
fulfil the cQnditiollll laid down in paragraph VI of the memorandum· on the OQI\I\titution 
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 to 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 B6parate 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 Ji:conomic Botanist is Rs.30,164plU8 
Rs. 11.580 pay of 7 members of the Subordinae Agricultural Service. He is working on 
tprll6 problems, cotton, barley and wheat. 

if NDS l 3 

CJ 

ry'OO~9 
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ENCLOSURE TO ANNEXURE I. 

J1. alimatell item8 01 expenditure Irom the grant 01 Ra. 5,000 applied 'llerewilh. 

1. Sample of 300 m8.unds of barley at Ra. 4/8 per maund 

2. Packing 

3. Loading and other handling ohargee at /1/ per bag 

4. Ra.ilway freight to Karachi at /12/ per maund 

5. Unloading and other ohargee at /4/ per maund 

6. Steamer freight to London (eetimated) •• 

7. Unloading and other expell8ell in London 

Ra. •• P. 

1,350 0 0 

120 0 0 

960 
~ 0 0 
37 8 () 

250 0 0 
37 8 () 

8. Other oharges, commission, wharfage, oustoms. etc. 150 0 0 

9. Barley Survey-Cost of arranging the ooJlecuon, pay of &taB 
and trav.elling expensee, etc. 2,000 () 0 

10. Manurial experiments 750 0 0 

11. Rounding . • •• 70 10 0 

Total 5,000 0 0 



Ex'I'lU,C'l' J'ltOM THB MINUTES 011' TUB 2ND MEETING 011' THB UNITED PRoVINcEs AGRlCUL
TUBAL RII:SEABCB CoHlUTTEE HELD ON JUNE THE 2ND, 1931} • 

• • • • • • • .• • • • 
nt. The Committee considered an application from the Department of Agriculture, 

United Provinces, for a grant of RII. 5,000 annually for 3 years for experiments in marketing 
new types of barley. ' 

The application was Qiscussed and approved and,the fpllowing ~lution wasl'assed 
,by the Committee :- ' , , 

!' Tho Committee agrees to recommend to the Imperial Council of Agricultural Re
search, the applioation of the Department of Agriculture, United Provinces, 
for a grant of Re. 15,000 spead over a period of 3 years for experimo!}ts ou. 
manure , and markotingm new types of barley." ' 

~n72ICAR r. 



69 

ANNEXURE n. 
:EXTBACT FROM THE PROCEEDINOS OF THE ADVISORY BOARD. JUUARY 1931. 
" Mr. Sethi introduced the scheme. Mr. Burt said that it wae very satisfactory to note 

that through the agency of the Indian Trade Commi88ioner arrangement. had now heeD 
made whereby at the request of the Council the Institute of Brewing would carry out de
biled examination of barleys including actual malting tests at the moderats cost of from 
3 t:l4 guineas per sample. Mr. Milne recalled that a few years ago a firm of barley exporters 
bad found that while certain cargoes of batley 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 localitie8 germinated after different periods in gt'r. 
mination'pans and he advised firms to Bee that consignments from Karachi consiMted 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 Bcheme for sanction." 
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ANNEXURE ILl, 
,EXTRACT FROM TUE PROCEEDINGS OP THB GoVERNING BODY MEETING HELD IN lfAy 1931~ 

14. Application Irrma the United Provincu GovernTM;1lt lur a grant 01 R8. 5,000 lor 
three year810r experiments on manuring and marketing new type8 01 barley. (Subject No. 12 0/ 
the AVenda.) COBt 01 the 8cheme over a three year period: Rs.15,OOO. 

Mr. Gokhale was of opinion that without any extra expenditure of money the scheme 
instead of being located in the United Provinces should be worked from Pusa. This would 

, be of help to Bihar which was also interested in barley. Mr. Mehta ijaid that they in the 
United Provinces were quite willing to co.operate with Bihar in this matter but the reason 
why his province had put forward the Bcheme 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 thai 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, 
a major national problem to get goods out of this country. Just as we wanted to get the 
Burplus 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. 

PI • 
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~NEXURE IV. 

CoPY 0';' A. LET'l'ER'FROIII P. ~1. KHAREO,uI, E·s'Q., I.C.S., M.L.C., SIIICRln'ARY TO Cona.
MENT, UNITED PRoVINCES, No. 1713, DATJiD THE 13TH JJ.l'ItJARY 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 Re.4,65O (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', note, dated December 31, 
1931 (not printed), received with Diwan Bahadur Sir T. Vijayaraghava.charya'. 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 (EnclOlure 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. 

b' , H 
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ENCLOSURE I TO Am"EXURE IV. 

Con 01' RUOLt'TIOlf No.2 01' TB1I 7Tl1IUBTIlfG 01' TB1I UlQTBD PaoVDICII8 AGRfcut.
TU"BAL RUBABCB CoIlDll'!'TBS IIKLD AT TIIII ComfCIL Houss, LUClUlOW, 011 Nov-
BJDIB. %, 1932, AT 11 A.JI. . 

..4gmdG. 

t. Consideration of an application from the United 
Provincee Government to the Imperial Coun
cil of Agricultural Resean:h for a grant of 
&s. 4,650 (recuning) spread oYer three yl'&l'8, 
for investigations into malting and brewing 
testa of improved barleys. 

• '* 6ft. 

RuolulimJ. 

2. &-lIved that the scheme lie re
commended to the Imperia.! Cowr 
cil of Agricultural Reselwch. 
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ENCLO~L'RE II TO .u."NEXL'RE IV. 

AN APPLlCATION FROM THE lOOTED PROVINCES GOVERNllENT TO' TH~ 
COUNCIL OF .AGRICULTURAL RESEARCH FOR A TOTAL GRANT OF 
RS. 4,650 (RECURRING) SPREAD OVER 3 YEARS FOR INVESTIGATIONS 
INTO MALl'ING.:.AND BREWING TESTS OF HIPROVED BARLEY. 

Introductory Remarks.-The Assistant Economic Botanist to Government United 
Provinces, has evolved certain new types of barley which combine high outturn 'pet acrl! 
and nlalting and brewing qualities. Small sampll'll of these types were sent to the Org&ni
ser of Research to the Institute of Brewing in London for t'llarr.ination and cl688ification 
of merit from the malting and brewing point of view. The samplt'8 attracttd much attt'n. 
tion and were highly appreciatt'd by the barlt'y experts attacht'd to the institute and it 
was recommendcd by .the institute that the work on barlcy in the United Provinces should 
be continued and extended. 

A scheme in:v{)lvi?g expenditure of Rs. S,O~O per year, or Rs. 15,000 for 3 yt'an was 
llrepated by Ral Sahib Th. }tama Prasada Smghe to m(et the t'xpenKe8 of (a) sendinp: 
eamples to England fol' malting and brewing tests under suitable conditions to ensure good 
germination on ~eaching their destinat:on SB welllls of (b) conduct'ng a botanical Rurvey of 
the different districts where possibilities of finding neW l'arietifS l'xisted. In addition to 
these it was also proposed to (e) lay down a series of manurial expIJriJnents to find out the 
suitable treatment whieh gave best results. 

The scheme was unanimously pasB£d 1y the Uniud ProvincfB AgriclJtural ReBearch 
Committee 8.nd recommended for a grant {rom the Imperial Council of Agricultural Re
search. The governing lody of the Imperial Council of Agricultural lktIearch turnrd 
down the Bcheme because it wantrd the co· operation of the other adjoining provinct'JI 
Bihar and Orissa and the funjab who Were also interested in the problem of imr-rove
ment of the Indian barleys. 

But on referring the question to the adjoining llrovinces nuned abol'e, it was found 
that co-operation with them was not possible and a co-ordinatt'd scheme with other barlt>y
growing prOl'inC€B as desired by the Irnptrial Council of Agricultural lksearch could not 
be a practical proposition. 

The United Provinces Agricultural R£scarch Committee again recommt'nded that the 
United Provinces' application for Rs. 15,(00 may be reconsidered by the Imperial Council 
of Agricultural Research as co-operation ~ith other provincn was notf(asible. 

The matter wa.s referred to the Secrcbry, Imperial Council of Agricultural R_rch, 
who sent a note from Mr. Burt suggesting the lines on wh:ch the scheme should be revised 
before being submitted to the Impt'rial Council of Agricultural Research. 

tn the note scnt by Mr. Burt he suggested that instead of sending nmples of 50 quart,eu 
annually for duplica.te or triplicate brewing test.s advantage may be tg,ken by ultilizing 
Dr. Bishop's methods evolved at Rothamstcad which enabled the eHtim&tion of !he 
value of barley for brewing by scientific tests on a much smaller scale. The cost of teKtm~ 
each llample thus could be eonsidersbly reduced. But in. the note sent b~ Mr: Burt it 
Was not clear aa to how much quantity as the minimum was nec(ll8&ry for rotlJJla\ Ion of the 
merits of a sample. A reference thHefore had to be madt' to Dr. Bishop at ~tham8few 
ILnd his reply ha.s just been received. He advocates two methods. In onc of tI e metholll 
he suggested only 2-lb. sample to be sufficient to Berve the purpose: ';'he ~ther method 
which he calla the" prediction method" is not fully described by him In his letter under 
reference. But he has arranged for the reprints of thEBe methods to be Bent to me and wht D 

they are in hand the details will be fully known. 

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

Expenditure on barky su".-v~y has for th~ present been dropt:ed as this work is held 
to be of provincial interest only. The expenditure on the scheme has now boon reduced 
from Rs. 15,000 to Rs. 4,650 only (as given in Appendix A) and this is being submitted for 
rellsDBideration by the Impt'rial Council of Agricultural ReSfalch at their next meeting. 
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APPENDIX A. 

1st 2nd 3rd Total 
year. year. year. for 3 

years. 
R8. R8. RB. RB. 

Cost of samples, packing in tin a.nd wooden 
cases, railway freight, steamer insurance 
and other charges to England 200 200 200 600 

Charges of sets of 25 aamples at RH. 50 each 1,250 1,250 1,250 3,750 

Manurial experiments •• 100 100 100 300 

Total 1,550 1,550 1,550 4,650 

) • I ... , 



75 

APPENDIX IX. 

SU.BJECT No.8. 

APPLICATION ,FRQM THE GOVERNMENT OF THE CENTRAL PROVINCES 
FOR A GRANT OFRs. 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-XIV. dated the 29th November 1932 (Annexure I), forwarding the BOheme mootioned 
above. An enquiry has been made from the local Government whether the scheme has 
been recommended, by. the Provillllial AgrjcJlltural Research Committee and their reply will 
be. c~ulated to the Advisory ;Soard twS Boon as ,received.-

2. The application is now for the cOll8ideration of the Advisory Board. 

'l'1Ie 23rrJ Janoorv 1933. 

- Please see enclosure II. 

CHARAN DAS, 

B_wrv· 
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ANNEXURE 1. 

LBTTBB WBOM C. D. DBsBMuKB, ESQ., I.C.S;, RBVBNUB SBCBBTABY TO GoVBRNIlBN." 
CBNTBAL l'BOVINCB8, TO TBB SBCBBTABY, lMPBBIAL CoUNCIL OJ' AOBICULTUlI.&L 
RB8BABCB, NBw DELHI, No. 1217·879·XIV, DATED NAOPUB, TB1I 29TH NOVEMBER 
1932. 

BUBJBOT :-Bcheme Jor J1J4"theto 'rwutigatioR .nto vaccinatioR oj cattle aga'7l8t rinderput •. 

I am directed by the Government of the Central Provinces (Ministry of Agriculture) 
to address the Imperial Council of Agricultural Research for financial all8istance 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 BerviDea. 
Central Provinces, 

2. A perusal of the brochure accompanying this application will show the work that haa 
already been done. The further investigation that is necessary cannot be undertaken by 
the veterinary staff in the ordinary course of its 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 all8istani::e 
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
take8 to provide any serum, drUg, instruments or appliances that may be required in 
connection with it. 

Ml721CAR II 
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ENCLOSURE. 

~Cllll'rBAL PBoVUCES VlI:TlI:BIl{ABY DEPABTHlI:!IT's SCHUB I'OB .. UBTBU IlfV)aI'I'lOA' 
TION IlfT() VACCIlIATIOlf 01' OATTLB AOADfST.JI.DtD&BPBST. 

Rinderpest is the most important disease of live·stock in India and the beat method 
of preventing it has exercised the whole veterinary profession in this country. for yean put. 

iAt present there exists a safe method of inocillating cattle by what is oomQlonly known 
'~ the serum·simultaneous method. which consists of injecting living virua simultaneously 
'ri.h pr~tive serum and thus producing a mild attack of the disease. The immunity 
,lois 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 
<'oost of the serum which may be any thing up to R •• 2 for an individual-animal. 

Workers in Africa and the French veterinarians in Persia have evolved a metliod of 
'taccination with the pulp of dead animals (the method of Cura880n and Delphy). This 
~ethod produces good results although some workers find that the immunity oonferred 
IS of comparatively short duration. The method requires a well equipped laboratory and 
for many reasons is not suitable for use in India. 

Since December 1930, the workers in this province have been engaged in trying to 
find a reliable 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 animiUe 
have been successfully vaccinated by means of virulent blood passaged (i.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 leal 
in addition to their ordinary duties. 

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

It is, therefore, proposed to have a team of one head Veterinary Assistant Surgeon 
and ten junior men working under the centrol,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 ceuld, to begin with, be gro~ped 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 scen mount if ice· boxes have to be supplied in each area. 

3. By what method of feeding or by what adjuncts to normal food duri~g all seaaons 
of the year can sufficient vitamin A be introduced into the arumaI'. system 
so as to prevent the 1088 of flesh so commonly found after vaccination , 

Another large problem which has given concern to the field workers. To study this 
at least two or three years will be required in order to examine the varying 
conditions in alI the S8&8ons. 

4. What is the number of passages through goats required for safe and yet efficient 
vaccination in the various breeds 7. It is known that two or three are suffi· 
cient for cattle which have been frequently exposed to natural infection and 
that six or seven are required in other cases, but 80 far there has not been the 
staff necessary to investigate adequately this question. 

5. How can the recrudescence of piroplasmosis and/or ccooidiosis after vaccination 
be oontrolled 7 

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

6. Und8l' what oonditions can vaccination be undertakim during actua1 ou,"breab , 
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II the echeme is eanctioned the team of worken will operate from one of the veteri· 
IIAl'J' dispe!l8Bl'iea in the province an4 the Local Govemmen' will provide. "1" MnIJII" 
drugs. instrumente or applian_ required. . 

To be of substantial value to Jndia the invtlIItigatione MOuld continue over a period f4, 
'hree years. . 

A statement of expenditure is encl~ and also a copy of a brochure on wha' haa 
already been done in this province up till May 1932. Since then BOme further hundredl 
of animals have been au08BBfully dealt with by this method. 

RlIC17BBING KXPKNDlTUBlI. 

1.8I1JJf-

One eenior officer on Rs. 140 per meneem for three 
yeare-

Ra. 

Rs. 140 X 12 x 3 5,040 

Ten junior officers on Ra. 60-5/2--65 per meneem for 
three yeare-

Rs. 60 X lOX 24+ 65 X 10 x 12 •• 22.200 

Allowan_ in lieu of free quarters at Rs. 10 per meneem 
each for 11 men for three year~ 

Rs. II X 10 X 36 3,960 

Eleven peons- on Rs. 14-8·0 per meneem each (pay Rs. 13, 
fixed travelling allowance Rs. 1-8.0) for three 
yeara:-

Rs. II X 36 X Iq 5,742 

• 
Total staff for three years 36,942 

,2. Tru!1elling allowa_ 

At Ra. 2,500 per annum for three years 7,500 

Ra. 
3. CORtingeneiu-
(a) Service postage for correspondence and 240 

parcels at Ra. 20 per mensem. 

(b) Hire charges for goate at Rs. 20 per men· 240 
aem. 

(c:) Cost of goat virus, etc., at Rs. 20 per men· 140 
aem .. 

(d) Miscellaneous charges for packing materials, 30 
etc. 

Total 750 per annum. 

For three years 750 X 3 2,250 

Grand total •• 46,692 

Or say.. 46,700 forthreeyeara. 

- Coolitlll (or controlling animals. 
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ENCLOsuRE n. 
In oontinuation of the note on the Bubject mentioned above ~y oirculated, it ill 

ltated for the information of the melllbers of the Advieory Board that the Government of 
the Central Provinces have since intimated that the lJOllellie haa been approved by the 
Provincial AgricultUral Research Committee. 

TM 16Ua Ftlwvary 1933. 

CHARAN DAS. 

8et:rda'7l. 
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APPENDIX X. 

SUBJECT NO.9. 

APPLICATION FROM THE GOVERNMENT OF MYSORE FOR A GRANT OF Re. 
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. 
Dj3323/(sus.)/A/E.90.32.21, dated the 12th January 1933, on tha subject mentioned 
above. The &cheme involves a coat of &. 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 &cheme for the appointment of a special 
ataff at MukteBar for the investigation of TuberculOBis and Johne's diseases. That &cheme 
will again be submitted to the Governing Body at ita next meeting for consideratiol/. of 
certain pointa raised by the Anima} Husbandry Expert to the Council. 

3. The Myaore Government &cheme is now submitted for the consideration of the 
Advisory Board. 

Tic 31 .. JaftV4ry1933. 

CHARAN DAS, 
Beaelary. 

CoPT 01' • LBTT1lB I'BOII TJnI SBCBBTnT TO THB GoVBRNlIBliT 01' lIIs HIomnlSs TJnI 
MAHARA JA 01' MYSORB, DBVBLOPlIBlIT DBPABJlBlIT. BAliOALORB, TO TUB SBCBBTny, 
OOBRIAL CoUNCIL 01' AGRICULTURAL RBSBABOH. NBW DBLHI, No. D/3323/(sus.)/ 
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 ita encloaureB, from the Superintendent, Civil Veterinary 
Department in Myaore. Bangalore, to the Director of Agriculture in Mysore regarding 
the &cheme for the investigation of Johne's disease among cattle and to request that the 
ICheme may be kindly placed before the Advisory Board of the Council for consideration 
at ihe next meeting. 

Copy 01' • LBTTBB I'BOII THB SUPBBDlTBlIDBN'J.', CIvIL VBTBBDlABY DBPnTlIBlIT. 
, BAliOALOBB, TO TUB DlBBOTOB OB AORICULTUBB DI MYSOBB, BAliOALOBB, 

No. H.A.-274, DATBD THB 17TH JUlIB 1932. 

I am forwarding herewith a short note by Mr. K. Ranganatha Rau, ABBistant Super
intendent, Scientifio Section for further research on Johne's disease among cattle in 
MY80re, and request you to kindly recommend the same to the Imperial Council of Agri
oultural Research for financial &88istance to carry on the work. 

The problem of Johne's disease is of immense economic importance to Myaore where the 
disease is widespread both at Myaore 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 10_ 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!, resolution in their meeting held on 11th May 1931 proposing the appoint
ment of a Special Research Officer to work on Johne's disease and Tnberculosis under the 
Animal Hus~andry Expert. 

~ may say that the~ is no tho~gh~ of supplanti~g the work now being done at MukteBar. 
but amce we have suffiCient material m the State, we wish to supplement that work and in 
ihe ~urae o! three years ~ ahall ~ able to accnmulate a large amount of data to enable 
more mtensive research being contmued when the special Johne's disease enqniry officers 
Ilommenoe their work at MukteBar. 
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The ,work now proposed 'to be undertaken will not benefit MylOnI alone but will 
be of value to all parts of India where thil dieeaae haa become endemic. A .:cheme to 
provide , assistance is therefore, I submit, one which should receive the sympathetic can. 
Bider,.tiOl~ of the Imperial Council of Agricultural Resea.rch. 

The work in MY80re will be carried out by Mr. K. Ranganatha R&D, tbe;RNearch 
ABBista.nt to the Department.' He has had three yean' intensive training at. Mukteaar 
under Dr. Edwards, and has been closely associated with the work on Johne'. disease 
iIi l\lysore since his rcturn from Muktesar in 1928. He has continued the work laid down 
by Dr. Edwards for the treatment of Johne's disease in the Palace Dairy and ia fully 
qualified to undertake thia investigation. 

The work at present is greatly hampered by lack of funda and under preaent financial 
conditions it is doubtful if full provision can be made in our budget for expenditure In this 
jJonnection. Our main requirements in the way of lta.if will be an additional Inspector 
two Salutries, one Laboratory ABBistant to work under Mr. Ranganatha Rao and fun~ 
for the purchase' and maintenance of experimental animals. 

The requirements to carry on further work on the investigation of Johne'. disease 
and additionalsta.ff and equipment are as folloWB :-

Total for 3 yean. 

RI. RI. 

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. 6()-
5-150 for 3 years 780 2,340 

Fieldmen Salutries, 2 at RI. 30 each 720' 2,160 

One Laboratory Assistant at Rs. 30 360 1,080 

Contingencies 340 1.020 

Total 6,800 20,400 

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

The plan of work proposed to be taken up !!' dedCribed in the enclosed note prepared 
by Mr. Ranganq.tha Rao. ..' . 

NOTE. 

The prevalence 'of .rohne's disease among cattle in MYlOre waa first recognised in 
1923, at the Palace Dairy Farm, Rayanakere and haa since assumed serioul proportion. 
and haa been causing a depletion of milking stock in the State-more particularly among 
the'croBBbreda and impOrted animals. 

The earliest knowledge of a wide spread infection of Johne's dieeaae ~aa fint obtained 
at Rayanakere, when a good number of heavy milkin.g and valuabl~ cattle ~ncluding a 
pure bred Holstein bull showed symptoms of BCourmg and waatmg. ThIs waa first 
miataken for para.sitic diarrhrea and anth~lmentic medica~i?n waa adopted ,wit~out IU~_. 
AI the number of sick cattle began ~ mcreaae, a luspICJon that Johne I ·diaeaae might 
have been introduced from the purchaaes made from the Imperial Dairy Farm ..... atrongly 
felt.- Accordingly, the Muktesar authorities were consulted and the whole herd ..... 
submitted to a double intradermal, test with avian tuberculin. The teIIt8 were conduc~ 
ed by Mr. M. B. Menon, the Research Offioer from Mukteaar. It waa found aa a remIt 
of the test, that nearly 40 per cent. of the herd reacted to the test and ... ereinfected. A Iter 
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reviewing tbe I'8IIUlts of .. he teat, Dr. Edwards recommended that, short of destruction 
of the whole herd, the reactors should be eliminated from the Dairy, and ilie 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 Veterin¥y'Research. 

In spite of thepreventiveandcurativemethodudopted, the disease has heen running 
through the Dairy causing an annual mortelity 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 chronio of all those caused by bacteria. 
and as in tuberculosis, the infeotion 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 is also found in deer, sheep and 
goats. Its importence 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 chronic course through a herd, and the recognised mode of 
transmi88ion is by an affected animal and contaminated pasture, the problem requires to 
be studied in more than one pla.ce and presents immense p088ibilities for research all over 
ilie 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 diarrhma., 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 
indireotly ilie milk supply. It is therefore of primary importance to Mysore that an 
intensive study of the Wse&88 should be underteken with a view to discover more satis
factory methods of control. At present allergio tests for evidence of Johne's disease in an 
animal are not very satisfactory. Avian tuberculin and Johnin have not given ilie desired 
results. In the 8Iperiments of Krishnamoorthi of Madras, he found that animals that 
WIlre negative to avian tuberculin, WIlre positive for Johne's on post-mortem eI8.mination ; 
and Hagan in Amerioa. has not experienced much difference betW88n 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 soa.le as yet, but so far, it does 
not appear to be specific, any acid fast bacilli being capable of oa.using the reaction. It 
will ilierefore be ne0C888.ry to maintain a small herd of experimental animals for the study 
of complement fixation and other serologioa.l methods to investigate the varying impor
tance of these tests. This will aid in an epidemiologioa.l survey being underteken in the 
state. 

Seoondly in a country like India where slaughter cannot be resorted to for the dradica.
tion of the Wse&88, it may be neOO888.ry tha.t chematherapeautic methods should be ex
plored to mitigate the lOBS among the Dairy oa.ttle. More work on the rationale of treat
ment has to be oa.rried out before satisf¥tory curative methods can be evolved. 

Recently, it is observed that some of the cattle affected with Johne's dise&88, mostly, 
the heavy mi"';ers are found to be Buffering from granulomateous polypoid growths of 
the upper respiratory pa.88&ges. -Whether this is a sequel to Johne's Wsea.se, requires 
further work to establish. ' 

At Ba.ngalore and Mysore, the Wsea.se is widely prevalent due to the sale of milking
oa.ttle 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 fur mON 
than three yeam:- . 

1. Epidemiological survey of the dise&88 in Mysore Sta.tAl oommencing with Banga~ 
lore and Mysore oities. 

2. Preparation and investigation of avian tuberculin and Johnin for testing and 
comparing the results with oomplement fixation and other I6rologioal testa. 

3. Extension of work on the bhemotherapy of Johne's dise&88 using 01. Chauloorgre 
and its derivatives. 
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APPENDIX XL 

SUBJECT No. 10. 

ENQUIRY INTO THE gtJl'PLY OF COCO.ll."UT PRODUCTS AND COCOANUT 
OIL IN INDIA. "",",' 

The dileu.ioDa oft the Ottawa agrMment brought into promine;~ certain import
ant factdn regarding the ~ut industry in South India. Indian Oil-crushora have 

, maintained for !tOme yean put that the supply of copra (dry QOQ~ut kerDl)ll~ w,hidt.ia 
the raw material for ~ut,oil. U. insufficient, and they !lave repeatedly B8ked the Gov
emment of India to reduce the duty on copra from Ceylon. 

2 • .By the Ottawa agreement Jndill, obtains a preference of 15 per cent. in the United 
Kingdom on tlw .ix prinoipal vegetable oils which she manufactures and exports and a 
1& per cent. prefo'rence ~ aH other vegetable oils; the 15 per cent. preference is granted 
OIl_tor oil, linseed oil, rape __ d oil, _mum oil, ground-nut oil and cocoanut oil India 
haa also, received some valuable tariff preferences from Ceylon, e,g" on ~oo and cotton 
'pioce-goods 'and has given to Ceylon in return a 10 per cent. preference on: eoooanuta and 
cocoanut products. This preference has been made e1Iective by raising the duty 00 foreign, 
i.";non-Empire,'lioooanuts, and ooooanut products by 5 per ClInt. and reducing the duty 
OD o,ylon cocoanut and cocoanuts products by 5 per cent.; the present duties are -30 
lJOf oent. non-proforential and 20 per cent. preferential, ' 
t· • -.. \, • 'i; 0_'\ , ",' .".,. 

3. From the enclosed statistics (Statement A) it will be seen that India is at present 
importing very larg1i qUantitIes of cOOoanut oil which is a raw miLterial for the vcgetable 
'fat indliBtry anell also fot the Boap industry B8 wall B8 bejng used fo~ do~ic cqnaump
tion in important quantities. It is alaq impo~t to note (vide Ststement B) that Jndia 
haa a valuable export trade in coir matts and matting and in coir yam but imports coir 
fibro (the raw material) and a littla coif yam from Ceylon. 

4. The trade figures seem t<', iiulleate fairly clearly that there is a ~hbrtago in the 
aupply otcoooalHf.a 'and' cocoahuf productS: On the other' hand, a number of reports 
have reached DB t:> the effect that th8 prioe of ooOoanut products in South India is considered 
to be unduly low. It is of moment to ob~in a correct statement of the position, espe
CianI B8,the enclosed table (Statement C)sho\Vin.g the arrears under cocoanuts for thE, PlSt 

"]U )'\lilt's' inwcates' that oOdoahut 'l'i'OdiJdtiOli" in SOuth'India is not. ~xpanding with any 
piat"rlipldity." . ' 

" " i(J;i 8Ug~te'J duiia,8p6l)'!al e~qUfjs1toul~¥'~de'bi a wholii-tlme ofOOer under the 
&soareh Councilappoioted for the purpOse for a'penod of; 8ay,'3 to 6 mQnths"in order 
~~ the re!,~.~a,c~Of the',~tion in SOuth India may be' obtained. ' 

, , ' , ,", " ", CIIARAN'DAS, 

Secretary. 

TAe 12111 Januarr 1933. 

M172ICAR • 
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(TakenJrum 1M, 'e4-Borne T.rade RdW1lf_) 

, STAl:EJ4Dl'T A. 

IMPORTS Ot~C041HI'l OIL nn:O b'DU (ll'r 04LLOKI)' 

(Yt.a.r_l81.4ptillD Jla1 M/lrcJ..) . 
11122-23. 11123-24. 1112'-26. 11125.26. 11126-27. 11127·28. 11128·29. 11129·30. 193().31. 1931·32. 1932.33. 

(April IAJ 
HO\'embeJ<
I muotba). 

'I.OJ! . i26.632 664.104 1.151,269 ~~~~·1.449.724 .;393.3112 1~.I09I.IIOJ;'3CI .,831.140 11,2118,061 

.33.116 .:, ... 

;~5 

aoo 

. STATEMENT B. 
'... . .. 

~X1'PB~ ~N~ l¥,fP!l1'll Pf Colli: IlJTP ~p,~ (~ Tp,lflj). ' 
. ¥:rfOrl~lJnf1ll1:n'U~tWetl. 

~ 3!1~ ~t' ~6f\ 228 . ~~ ~2! 100 

E:r~~!lanuJ~'VtI'~ '~144i~ r;~~ 

1I1:~ 36.MO 29.~a.o 117.869 3a,359 31.99'1 81.'9'1 

26_ 
,.-... 

.1ml'prlf--:UrtWf'n'U!~,:~. 

f.1~~ ~I. '1~ ~6~ 656 'I2~ 93!J '126 

ImpQt1_!lanlt/a#¢ (~1!,Ul;1J{I f!>Pfl ~"!4 ~~"1!«). 
14j! 110 183 112 sq 'Ii u foil 

~TA:T~~l'iT. p. 

26,300 

117~ 

17 

rfI'W't/r.p,~ ,4~ic:~ur~~ 8.la:t~!~ oj {~i(J 51fl8etUOTa OrvP .Jle~.) 
'4\B'~!l 11,D,J!. PPPP.l1ll''fS ~, ¢Oll'~lJ ~-'.P:l'" py~l,(\l m ~1I:4~ . 

~92H2 'Jp ~9~l:~2. 

,:r~ .. , 

I' 
1,.UI 

'" 

J'rovinoe or state. 1921..,2. 192&-23. 1923-2'- 1112,,"26. 1921\·26. 192A-~7. l!!2.l~. lq1!~·%9. ~r.zo.~ 19.3Q.~. 1~.32. 

Xadras 
XYSON 
TravaneON 
ClIOhio 

• 559.~~ ~3.26,~ ~*II.96Q 5,2.Mi5 1i,55,46~ /j5~,81~ 557.1~ 1170.330.576.083. &115,971 639,031 
• 1~4,~4~ 122,97q m.11~ 127.P'l. le8J35~ ~3Ij,78~ 132,070 139,959 142,27* 1'1..-~ 
• ~MII ~6.5,59)~ 1jO!l~68tl ~\I.6,Qg~ 1jO~,93a ~11.61~ 6.11, 7~6 633,051 631~411 •• 
• ~7~\0,O p.650· 28,423 -28.621 29;750 65;762 '7.986 .. 58.U3 49.015 n 

--



SUirioc-.r-No: 12: 
APPUCATION FROM THE GOVERNMENT OF THE . .PUNJAB FOR. A GRAln 

OF. Rs. ~2,300 IN. CONNEcrION WITH. A .SCH)l:ME FOa.. THE ,INSTALLA
TION OF WHEAT HILLING AND :BAKING LABORATORY AT LYALLPUR., 

Attention' is inviteci to the attached Jetter (and enillOllU1'e8) from. the Gowmment of 
the Punjab~ No. 138-D •• dated the 16th .January 1933 (Annexure) forwarding a schema' 
for the installation of wheat milling and baking laboratory at Lyallpur. 

The Boheme whioh involvea to the IIJlperialCo]1Jloil of Agricultural Research aneXJll!Il· 
dittml of Ra. 22,300 illlOw 101" the oonaideratioll of the Advilory :Board. 

T1Ic 19'" Januarr 1933., 

CHARAN DAS~ 
Biirllaig; 
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~l1:.lPRE. -', 
Copy OJ' LETTER FROM TRill DEPUTY SIWBETA.llY TO TJl1I Govnnllen or 'I'H1I PtTlfJAB, 

DEVELOPMENT DlIlPA.llTMBNT, LABORE, TO TBB SBCBET4R'f, hlPBRIAL CoVIIClL 01' 
AORICULTURAL RESEARCH, No. 138.D.~'DA.TB)) TO 16TH Jnu,uy 1933. 

SUBJE,C!!~-':'S.cliernelor, tAe in;lallatitm of whwl miUing and Ba1n1lf 'LalJoIoJirj td L!/a11prU:.
' 
• 

. ! .' r 'rl" .or ~.~·I'''', I .... J .. ' .... ,-f" ~".".~ ........ ,,. ... '". ,,,.,,.. , ... ,. 

", .l ~1;'1 ~c~d D1 ~~ !,pn~? rov~rD:lIWnt ((Mini~vY, 01, AgriD1J~",} ..q, torwUd foP 
con~lderatlOh by the CouncIl at Its next mooting It 'schenietot the iiwtaJlatioli of &' Wboat 
MilIlnj:t'andBa:kiniLaboiatory at'Lyanp1d whibH Haa 'Obtained the' aJ'~".I,8lthe PunJob 
Cuundil of :&iiell.rch.· Details "of tli.ll"icheme are' cOrlta.iileci in' t.b8 .u.oJiecl hOte (En.' 
closure). ' .. -,- "". • • ",..,." , ' , . 

ENCLOSURE: ' 
.. J 

SCHEJD, E.:~~, ,;tJIB INSTALLATION 01' A WltEAT HtLLDIG A1fD BAKUO L4IOB4TOBY AT 
LYALLPtTB. 

Although yield carries the greatest weight with thi farmer in'hi.' ch~ice of & whet' 
variety, yet quality of the grain is of no less importance. On this account spring whH.t. 
of Canada commands in the English market a premium on othllr wheats. In proeperou. 
days this premium amounted to several shillings per quarter. In the Punjab markel4l 
Bombay merchants buy the choice vitreous lots of wheat at a premium, because hard 
grain is associated with several good qualities. The aint of present day whH.t·breode,. 
is, therefore, to combine the two desiderata, lIiz., yield and quality. 

Quality, particularly from the baking point of view, ia a complex of many things. 
Many correlations have been worked out and several appliances and physical and chemical 
methods have come into use, lor 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 thla p~e. 

'Large commercial modem mills exist in many places and milling testa can be arranged 
for, but for the carrying out of such large scale testa, the required amount of grain 
cannot be produced where numerons varieties have to be tested at a prelimianry .tage 
prior to final selection. To meet this need, small laboratory milling planta have bem 
devised. It is the well·considered opinion of authorities who have had experience with 
such plants that experimental milling; although Dot entlrely comparable with commercial 
milling, gives results which indicate as truly the relative milling value of different wheal4l. 
118 tests made on a commercial mill. Teets made on an experimental (lal:oratory) mill 
show even less va.riation 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 s~p in their, evolution. This is recognised in all the major wheat producing 
countries of the world, and the necessary machinery is provided in many plac~ in Canada, 
in all the important wheat growing States in the United States of America, whilBt they aro 
also coming into general use in Europe and Australia. India is the third largeet wheat 
growing country in the world. The Punjab is the predominating contributor to ~his posi- • 
tion b?t Sind is likely also to be a large grower of wheat in the future. ,Lyall~~ 18 favour· 
ably sItuated in the centre of the \Vheat growing tract in Northern India and It 18 proposed 
that the experimental plant for milling and baking tests Mould be located there. Lyallpur 
also has advantages in that the laboratories and staff of the Research Institute thqre will be 
available to carry out all the work required in the conduct of the tests. The proposed 
equipment would be avaiIa.ble for testing wheat for other provincal a~ It will be neces
sary, however, to provide an additional ChemicaI.Aasistant to !ieal ~th the large num~ 
of determinations of moisture, protein, ash, fat, etc., .. well as & miller and & baker. Sit· 
uated in Lyallpur alBo is a large modern flour mill with the OWDIll'B of which ~ngementa 
can be made for the services of an expert miller to supenise and advise QCC88lona1ly 011 
the operations. The necessary training in milling operations for an employee of the 
A.grioultural Department can be arranged with this mill also, whilBt training in bakiug 
will be obtained by another employee at one of the military or other bakeries. 
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An estimate of' the c08~of the equipme~&, b far M it JIaa' &een' possible io fl8l!ertafd 

it, is given below, and it is requested that the Imperial C01J!lC!it of Agricultura:l Reaearcli' 
rpu gi'(. agJ;4~ tq :fj1l!U).~ ijs purchllol\4l; . Tlut buildioge. oecetl6114'Y to· aoIlomlflodatJe it, 
&,!!. welJ .... tJIl! IlfAiJ to, QpI!rw.e ~ .. will; be· provided. bY'th. i>lUljab Gor_ment. 
ESTIMATE 011'· OQ&f O. lIQ1JlnIU'l" FOB A MILLINa AND' DAmo U.~TOBY·A'1! r.y AnLt'tTB~', 

Milllhg equiptntnt. 

. (1) WoU:EIpe!'iirie~tal ?tijIl with four single'stands of rolls, three tnachines corrugated. 
one smooth, and' one IIve·sieve Rotary Sifter,alhoftup on suitalm, frameworli,' including 
& I H. P. mote',; with. driving oonnectioh8 for driving the roller macHiiles and' II 1/10 H: P: 
motor with driving oonnectioRBto drive the 8iftetjwitti atop'c1aclt; lIelf~contam~bo1ted' 
and deliv~ F.,,A •. 8. New, York-. 

.~ .. 
. $.:' 

1,96Q·QO 

(2l Four Calibrator adjuttm.eut.. fa, adjusting, at, minute fi~'di'tlldleeQ> thlProllS 
of, the four IIIfChines. i.t., the four pairs ,of rolls at ,150·00 ,P.ermachine, F. A. S.New 
York- .. " . ,. 

"P~i~e', , '" ~. 600,00 
• 1 '-' •• J " .. "" . ,1" •• 

'(3) One separator,with dust oollector " 176.00·, 

(t), ane,.co~ . cijtto;, •• ...; 115·~0 .. 
(5) One Diso·A8pirator. ditto. ; i.' 1754}(f" . 

ltemT l...:.s- are manufactured -by-aad lobt~i1abldfrOm'·the :Wrilf 'a:impany;· cham.' 
bersburg, Pa., U. S. A. ' .. 

(6) A Bahonson Humidifier for ihe miWng.pjaItt, for. mainta.ining,the relative humi
dity of the atmosphere within the mill room at a uniform figure, obtainable from the 
Bahonson Company, 93, Worth Street, Now York Cit)!'. price F.'OiR·Factory Winston-
Salem, North Carolina, U,S"A-r. ' 

, 175·00 

, (7) ~imt\¥ 'nlight.,.eto.. on items l-o:-8;·f.oomlU:S. :A.rtcJ K.lr&Ohi " '150· 00:' 

Totalestlma.ted coat 01 the milling equipment .• $ 3,410·00 (A). 

Baklng equipment. 

(8) Proofing and fermentation cabinet, electrica.lly hea.ted and equipped with an 
automatio thermo·regulator for cont:.;olling the temperature of the air within, and also 
equipped with a humidifier oapable of oreating sufficient humidity to oounteract any 
drying that takes place during the fermentation of the dough. This need would be met 
by No. 520 Despatoh oabinet of dimensions 46" (wide), 13" (deep), and 20" (high)-

Price with shelving •• $ 128.00 

Freight, etc., to Karachi •• $ 22.00 

(9) Test andEI~entalBaking Oven, No. 101 Despatch, with Bristol ooutrol 
Bystem-

Prioe ... $ 394.00 
Freight, etc., to Karachi S 51.00 

(10) Pekar Silck Oven, dimensionsI2'5'X 13·x6'5.-
Price ' 

Frei/:ht; etc., to Karachi ... , 37·00 
• 14,·00 
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Items S-10 are mauufactmred '" and obtainable from tlul DllIIIpatch Oven Company 
01 Minneapolis,. Mipneoeota. U. S. A. . 

{11) Dtl1lgl1 mixing ma.chille t Hoban mixer «(1·10 madill); t1mie-apeed with two' 
beater armlt, electrically drlTe~ one bowl for handling tea oi twelve _pound loav" 
of bread, obtainable from the Ho~ Manufacturing Company. Troy, Ob,io, U. S. A.-

.Price, F. O. B .. Trpy, Ohio, U. S~ A. ••• 145'00 
Freight, etc., to Karachi ••• 20.00 

(l2l Voiumeolloal,melUluring apparatus (designed and perfected by the Re.earch. 
Department. of the American Institute of Baking), manufactured by E. H. Sargent and 
Company,ISS-I6ii ElUlt Superior Streetl Chicag~ Illinoi&-

Price 

Freight, etc., to Karachi 

1ota' estimated cost of (foreip) baking· equipment 

(13)i &inetin flo1lP pariS, lIi2le et· X 8'" >< 2. ,I'i'th covent.' 

.;. g$.()(J 

• 14·00 

• 910'·00 (B). 

(14) Some eartnenware lementation crooks, si'z~ i gaJtoii, witti ti&rh£enware or tili 
lids for sponging and doughing. 

(15) Some iron baking pans 3'x51' at bottolDl 3.7/8' X 61' at top and 51' deep. 

. (16) Five tlUndi-ed {soot &ir~tight tincans, each mth a capacity of W Ibs., for 
storing whea' a'Dd fiour samples. 

Itemll 13 £& 16 can either be m~ or obtained locally iii India. They ~ arbitiarily 
estimated to COIIt not more than • • R.. 600 (C). 

The. total eetimBte<J. Cost of tlur milling, aad baking equipment oomes to :

A+B+C. 
~ U,4tO-f-,IM+Rth500 .. 
=U,:l20'+R •. 500: 
=Re. 18,275+500 at the present exchange rate. 

-"Re.18,775. 

AdeliAA' td. this anothei m..- 3,s21f to' m~ .tloli> 6x:p3l'l'41!t; rail'lfi,! treigh6, Wlridg 
cOllDectioD8r~etc., the total eatim:.ted cmt oom33 to RI. 22,30J. 
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. S;; liP. J. 

~UBJ~CT NO. l~. 
APPLICATION FROM THE G9VERN}lENT Of ~OMBAY FOR A GRANT S() 

FAR AS THE COUNCIL IS CONCERNED OF Rs. 84,580. SPREAD OVER A 
PERIOD OF 10 YEARS FOR RESEARCH IN SHEEP BREEDING • 

.Attention fa invited- to a Jetter from the GoV\lmment of Bombay. No. 9150:A./28, 
dated the 22nd December 1932 (AllnesulIB) forwarding tbe above ID8ntioned ICheJ!l8. The 
achelDll h~ been drawn lip by the Live Stook Espen to the Government of Bombay under 
whose 8uperviaion the proposed _reb if 8&nctioned will be carried out. The estimated.. 
Clost of the 80heme ia Re. 9;!.350 a' which Be. 1.770 I8preilenting the l'8ot of the land, wiU 
be 1lorne by the Bombay GoV\lrnmeot. 

;, 'rqe .che~!J ill ~Q1F fQr ~~ \lqn8i!1e'iat~1l of the ~dvjl!ory 110lllr4. 

CHARAN DAB, 
!I'lie l3tA Febnur!l1933. 



. 'ANVEXURE. . 
Con 01' A U'l''l'ER No. Dl50-A:/28. DA.1'BD'I'U 22lfJ) DEcnrBu 1932, ftOIf '1'0 Riled. 

TARY TO THE OovBBlQlBJI'l' OJ' .BoIrta4Y, B:cv.Klll1. DBPUTII&lIT. 'l'O 'l'II& Sa:Jlft'UII". 
OOERIAL COt7lfOlL 01' AOlUC17LTURAL RaBuCK. 

Bh~ breeding 'c!'eme. 
,Grant-in·aid for- • 

. I II.nl directed by the Govemment of Bombay (T~na,.ftIIId De)Jll'l'tmBl&t&) to forward 
100 copie8 of the Sheep-breeding scheme {Enclosure) prepal'tlcl by tile Lin 8t.oak Expert 
to Gover~ent. .The object of the echeme ia to bleed on _ IIIIDml lam. _ type of .lIMp 
which would eventually improve the wool earrying capaoity of tJw Indian sheep. Tho 

1 eitE\ haa b60n eel.,at.ed in the .Bhamburda foreatAnl_ and eompri.ee cd .279 .0 .... , of whioh 
an ",rea measuring about 240 acres ia in charge of the FOJI8st DepartlllflRt. Tha' o.,part_ 
ment, by erecting a fence, planting trees and encouraging na,tural tree regenoration ba. 
converted an area. of negligible vall1e into one yielding _ rental ot R.. 777 per Unum. 
Th,' land ia oOnsidered to be an &886t to the Forest Department, w hioh in the. tj_ fA 
f~d.Cial stringency, ca,nnot afford lightly to forego -1lIlIIalI.Y ':""1'JTLuIl. rev~n~ pi t~i. 

2. The sCMme involves a cost of Rio 9%,35(1 spread over _ period of ten yeaN. Of 
this, an amount of Re. 28,450 will be required for capital expenditure on the OOllllltruo· 
tion of buildings and purchase of equipment and live 8took and provi8ion of equipment 
for a wool spinning and weaving experiment. An amount of Re. 63,000 spread over the 
same period will be necessary for the pay of the ItalY to be entertainod, char(l;l'l for the 
upkeep and maintenance of the stook and rent of land roferred to in paragraph 1 above. 
Against the proposed eIpenditure. an income of Re. 20,000 ia antioipated from tho 
receipts of the schema. 

3. The scheme _ laid before the Provinoial Agrioulturai Reaearch Committee .t 
its moeting held on 15th June 1932. when the Committee reoommonde i it to Govern mont 
for submission to the Imporial Council of Agricultural Research for favourable COlUlirl"r
stion. The Committee suggested that the Local Government Bhauld agree to provide the 
land required for the schoma free of cost. The Govemment of Bombay aocept tho 
Committee's recommendatioDS and Btrongly BUpport the Bcheme for the favourabkr 
consideration of the Imperial Council of Agricult~l Research. Their oontribution 
towards the cost of the scheme will be li~ite.d.tq the 8uperviaion to be exercised by thn 
Live Stock Expert to Govemment and the proviaion of the suitable land mentioned in 
paragraph 1 above, free of rent. Beyond this it ia not possible for the Government of 
Bomba.y to un:l,rtllke any additionlliliability in the p~sent Btate of their financetJ. 
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SHEEP BREEDING SCHEME. 

Th"TRODUCTlON. 

A.. far as one is able to gatbn, sheep are indigenous to India and that the present 
ahoop in Europe especially the Merino had ita origiu in the fat tail sheep of Northern
India the .. Dumbs". From the Indian Munitions Board's Bolletin .. Notes on Wool 
to India" by A. H. Silver, C.I.E., and J. K. Mehta. M.A., it appea18 that the foundatiOQ
stock of the sheep industry of Australia which DOW yields several millions of £ sterling 
originally came from India. 

The plain8 and hilly country of Central India and the Deccan of which there most 
be millions of acree, consisfa to a large extent of grass lands, whioh are not fit for the larger 
domestio animala, but which with the aid of the number of shrohs and trees, such as 
Bshul (Acacia &rabica), Khail' (Acacia catechu), Hewar (Acacia ieuoophloea), Dev· 
bebul (Acacia latronum), Arkar (IDmosa hamata), Pandhur phali (Fluggea microcarpa), 
Bor (Zizyphus jujuba), ete., which are good sheep food would carry sheep very profit
ahly. 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 else. 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 Pnlhidency as being the finest that he saw in India, with long wool which was as white 
as the finest ootton. 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 purpoee. 
If this statement be oorrect, 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; CotBwold and 
Merino. In 18!3, Sir George Arthur of considerable colonial experience in-i!heep reported 
In most favourable terms on the possibilities. 

It is due to this' work that oue to-day comer across oecasionally long tailed sheep 
among the Indiau, short·tailed sheep. 

Spasmodio attempts have been made with sheep improvement for the past 100 years 
in India, but unfortunately, DO records are now available stating why these were stopped. 
It is more than possible that; it was due to want of funds and experience in this business. 
Be what the e&WI8 may for these failweso sheep still exist eVeD though they be of poor 
quality. 

It will not be oo~ of place here to mention the great success achieved by Colonel 
Sterdy, C. B. E., D. S. 0., Director in char!re of Live Stock to the Government of Peru. 
The indigenous sheep of P8I'II were if anythkg poorer in every way to Indian sheep. The 
method of utilizing the wool produced was similar ~ our village methods of to-day. 
?>Ionel S~rdy estimates that 2 acres of Peru pasture lands are required per sheep, thi& 
18 appl'OXlIDately the carrying capacity of sheep for the grass lands of this Presidency. 

\.. The ra~all of Pe~ is on an average aboot 31 inc~ per anuUID. Prior to Col0D:eI 
~tordy tak,mg up the llllprovement of the sheep of Peru the Peruvian export trade m 
sheep consisted of a dry meat knoWD as .. Chalona". The Peruvian sheep yielded from 
11 to Illbe. of wool per annum. In a period of 6 years this has gradually increased to 
from 3 to 51biJ. Colonel Stordy started his work of improvement in 1921. In 1926, 
Alfrud F. Baker, M..Sc., Professor of Textile Industries, Leeds (England) visited Peru 
and reports as follows:-

.. The quality of WO?~ already produced suggest.'i that the improved Peruvian 11'.)01 
when 8~btl~ and produced in a sufficient quantity may well challenge 
comparISOn WIth the wools from A'.IIltmIia and the Cape as sold at the 
London Wool Sales." 

W721CAR o 



In the foregoing we see that Aus~ra.lia has built up ;. ~l trade equalled by no other 
country from a nucleus Bocks of Indian sheep. Peru havmg almost the same oonditionl 
88 India is uow a wool, exporting country: therefore, there seelDl no ~n why India 
canno~ do the same. That there is an urgent necessi~y of impro~ the .beep and wool 
of India was very clearly brought out by Mr. A. B. Silver, C.LE., 18 his written evidence 
before the Royal. Commission, on A~~t~ MJ:. Silve~ is ~ibly the beRt authority 
on the wool requll'emente and possIbilitIes m India. BIB cousldert'd opinion I. that the 
demand far exceeds the supply, so much so that he fears that world renowned lndilloll 
woollen carpet trade known 88 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 outeide supply of raw material is the Army Woollen Shirt, U .. 
good Merino wool could be grown in India, this difficulty would be solved. The Wool 
Tariff in America, a rebate of 121 per cent. is given on carpet woo". The best woo .. 
of India come under the category of carpet wools. although a great deal of it comparee 
favourably with Australia cross·bred wool, which is not conaidered a carpet wool. CoIl8e. 
quentIy Indian wool is exported for carpet making, and Indilloll mills cannot compete with 
the prices offered, although they could utilize the best of IndiIIoIl woo" to .. better pul]KMo 
The Indian mi~ are compelled to import wcoL 

From the' figures received from Dr. D. B. Meek, O.B.E., 1I1.A., D.Se., Directo. 
Genmal of Commercial Intelligence and Statistics, it appeara that India during the yea. 
1928·29 and 1930·31 imported on an average about 20,00,000 lb8. of wool and exported 
about 52,00,000 Ibs. of wooL The import prices realized 13 IIoIlUU 4 pies per lb. The 
present average price of wcol in the Indian village in the Deccan is 4 to Ii lhl. of wool 
per rupee. 

It will be seen, therefore, how essential it is that some methodical manner of improy. 
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 Rams and Ewes have ~. 
imported, the indigenous Indian sheep being crossed with the above breed Rams. ThOBe 
in charge of these experiments all report that there are great possibilities anel yields have 
been increased from II to 3 to 7lbs. of wool. ,There seem. to have been a tendenoy 
in all cases for the cross bred of the 2nd, 3rd and 4th generation to lose .ize, but ,the wool 
has increased in quality and quantity. Now the Point is:-Ie this lack in' size due to 
breeding or to methods of feeding, seasonally mating or some other Clause not yet _. 
tained , 

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

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 11"001 fetching an anna 
,or two less than white wool. In Indian villages, black wool is more expensive being utiJia. 
ed in the country blanket trade. 

In India ~heep 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 .. hite 
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 prorer. If by introducing sysumatic breeding .. e 
could increase the yielcs of weol c.nly one pound Fer sbet'p, it lIc.uld ID(en an inU'eased 
income of 5 lill. of rupees per annum. By better methods of shearing and marketing 
a further increase of a couple of lakhs ~ year is lasily pc.ssible. 

The Bombay Presiden,cy and espooially Poona offers in my opinion, the mOlt Buit
able place to conduct such experiments. The temperature n,ever exceedellO F. and thial 
only for a couple of montha of the year. 



OBJE~ OF THE FARM. 
The object of the Farm would be:-

Ci) To produce a 8heep that would yield more and better wool, and a better careas.i. 
and which would t1'&Jl8mit such qualities. 

(ii) To r.ecertain the be.t time of mating (i.e.) 1!e88Ol1Al Vtll'll1l8 all the year round 
mating &8 at present practised. 

, , 

(iii) The best time of the year to 8hear (i.e., once a year or twice a year &8 at, 
present practised. • 

(iv) The husbanding of grazins resources, (i.e.), block system of grazing, making 01· 
silage and hay. 

(v) Best time for castration, docking, etc., etc. 

(vi) The teaching 'of better methods of shearmg and woo, c1assing~ 
(vii) The packing and marketing of wool. 

(viii) It will take time to produce sufficient of the improved wool to command a 
market. which would pay full value. It seems, therefQre, necessary that a 
small Wool Utilization Section be added to the objects of the FarID. such 
as improved methods of combing; carding and weaving to teach the sheep 
breeder to make better use of his wooL Attached is a small estimate put 
up by the Director of Industries to meet this need. His report on a sample 
of wool grown at (I) Tegor Government Farm, and (ii) 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'L 
of .these rams have been brought into use. 

(iz) To investigate diseases of sheep in collaboration with the Superintendent, Civil 
Ve~ ~?partmen.t. . , 

SITE. ' 

The site selected is known as, ~he Bhamburda ~orest area, a low hilI having an altitude 
DI 2,000 feet above sea level. The hilI runs from north.west to south-east. This situation 
offers protectiOn againS't' the south-west monsoon and the cold north winds during the 
winter. 

The 'Agriculliural Department have at P.I'eB6nt ~ !,mall block of about 40 acres on this 
lite. which is fenced in, the remainder of the area measuring 239 acreS and 13! gunth8.8 
must be obtained from the Forest Department. All we require is the grazing rights. Thal1 
tree growth weuld be protected. ' The sheep by manuring ~~e land :would do more good 
Uianharm. ' 

STOCKING THE FARM. 

I would suggest the keeping of three Books :-

(i) Pure bred South African Wangenella Merino (Peppin blood) from South 
Africa to be bred pure. This is one of the best strains of Merino in the wodJ.. 
t,o;.day. The export frOm Australia of this strain is prohibited. 

. (ii) A Book of Bikaner sheep to be bred pure. 

(iii) A flock of Bikaner sheep fO!" crossing with the abovementioned Merinos I 
both crosses Indisll ;male and Merino f!lD1&le, and Merino male and India.n 
female to be carried out. . • .., . , . 

The fu~.progra~e of breeding depends entirely on results obtained, 

It will be neceesary in the interest of this work thai an assured regular bildget btl 
provided for at least 10 years. ' ' 

. , 

, Before proCeeding with the estimates of such a ~heme, I would here like to make ifi 
'Yer1 clear that this is an experiment and that at no time must it be considered as a Clom-



mercia1 self-supporting proposition. If the 'element of commeroe ent8a the demo 
"the results we have set out to gain will be lost. 

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 cuing having 
'spent considerable time on one of the largest Australian Sheep ltationa. Sir Richard 
Cooper was pleased to remark &8 follows on a report submitted by me to the then Gover
nor. Sir i.eslie Wilson, at the request of Lord Birkenhead., on the lheep problem of tw. 

lTesidency :-

., Mr. Broen has had extensive practical experience in Australia and lully rea.lisee 
the difficulties which have to be faced. but given adequate IUpport and with 
the necessary funds, which should not be very oneroua, there _me to be every 
prospect of IUCCess being achieved in a reaeonable time." 

ESTIMATES FOR THE PROPOSED SCHEME. 

CAPITAL EUEHDITUBlII. 

BuildingB aM Erruipm.ent-

One row of 8 corrugated huts, 14' X 112', at Rs. 3 per square loot 

One ehearing shed, 32' X 20', at Rs. 3-8-0 per square foot 

Lime concrete floor for above 

One well 

Miscellaneous fittings ,. 

Four ehearing machines or stands at Re. 160 each 

One Crude Oil Engine 

Troughs 

One Sheep Dip 

Fencing 

Miscellaneous. erection, oil, spares, combs, grinding ltone, etc., etc. 

ToW 

Lille-Btook-
5 Wanganella flocks, Rams landed in Bombay at Re. 250 each 

15 Wanganella Ewes at Ra. 180 each 

5 Bikaner Rams at Re. 30 each 

160 Bikaner Ewes at Rs. 20 each 

Total 

Grand Total· Expenditure for the In year (Ra. 13,844+7,100) 

• 

4,704 

2,240 
600 

1,000 
300 

600 
900 

600 
200 

,1,200 
1,500 

13,844. 

1,250 

2,700 

150 
3,000 
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8f:(;t111d Year. 

Liw-8lot~ 

I) Wanganella Rams at Re. 250 each 

I) Bikaner Rams at Re. 30 each 

Upku.p dIorg_ 

RlICUBlUlI'o EXPJ:lIDlTUU. 

1'",61 YtlJr. 

Feeding charges for 'the whole Year 

Stall-

Total 

One Graduate Assistant in the grade of Re. 105-5-140, Pr0-

Re. 

bationary period for one year on Re.l00 (l00x 12) 1,200 

One Kamgar in the grade of Rs. 30--1-45 (30 X 12) 360 

IS Shepherds at Re. 20 per mensem each (5 X 20 X 12) 1,200 

I Night watchman at Re. 18 per mensem (18x 12) ., 216 

1 Peon at Re. 16 per mensem (16x 12) 192 

3,168 

Betti oj latJd-,.: , 

Annual rent for the Forest area 

1,250_, 
150,-' 

1,400 

1,000-

3,168 

777 

Total 4,945 

8ta:md YtlJr. 

Uplup c:Aarg .... 

Feeding charges for the whole year 

Stall-

One Graduate ABSialiant in the grade of Rs. 105-5-140 
(l05x 12) •• •• •• •• •• 

One K~~~ in th~ ~e of'Ra. 30-i~ (31 X 12) 

G Sheph~ at Re. 20 per mensem each (6 X 20 X 12) 

Carried over 

Rs. 

1,260 

372 
1,«0 

1,200 

3,072' 1,200 



Brought forward 

1 ~ight w",t.chmail ~~ R8. 18 per menaem (18 X 12) 
IPeonat~s.16pe""menaem(16X12~· , " 

'. j 

Miscellaneous, oil, medicines, etc., etc. 

~~!,lling Allowalice provision 

'Be1II oj land- . 

~ua.l rell;t. for the ~orest y~ 

... 

boom:. 

Fir" Year. 

200 lbs. country wool at Re. 0-4·0 per lb. •• 

60 Ibs. Mmmo wool at Re. ·0·12·0 per lb. 

Bermul Y car. 

300 Ibs. country wool at Re. 0-4·0 per lb ••• 

200'lbs. X-bred wool at Re. '()-8-0 per.lb. •• 

801bs~ Merino wool at Re. 0·12-0 per lb. 

'20 X.bred Rama at Rs. 20-0-0 each 

Third . ., car. 

500 Ibs. co~try wool at Reo 0-4-0 per lb. 

(0() Ibs. X-bred wool at Re. 0-8-0 per lb. •• 

100 Ibs. ~erin? wool at Re. 0-12-0 pet lb ••• 

40 X-bred Merino'Rams at'Rs. 20 each 

.'. 

R... 
3.072 

, 218 

192 

3,480 

Ra. 

300 

Total 

Total 

Total 

.... 

ita. 
1.200 

'3,480 

300 

200 

'177 

6,00'1 

75 

100 

6() 

400 

125 

200 

7& 

800 

Total .1,200 

It will be po~ible from the 3rd fear. to stock other farms in the diJJerent ~ 
or for private individuals. . 
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SUMMARY bF COST AND INCOME-FOR 10 YEARS IN ROUNl) 
FIGURES. ' ' 

(Rough Estimates). 

ESTDUTBS 011' EXl'BNDITuBll. 

• (i) Building and eq~ipment 
(ii) Purchaae of Live-stock 

Capital E:l:pe~ilure. 

(iii) Equipment for a Wool spinning and weaving experiment (details 
attached). Thiu.xperiment wiU be cond.ucted for the firllt three 
years 

'lota.! 

~ecurring: Expendiiure. 

Rs • 

15,000 

13,000 

450 , 
-r-
28,400 

(i) E.xpenditll!e for 10 YIlM'S at an,average ~ Rs. 5,500 per year 55,000 

(ii) Upkeep and repairs to buildings, fencing. eto., etc., at an average of 
Re.,500 per,year 5;000 

(iii) Expenditure for staff, etc .• fo~ ,wool spinning and weaving experi· 
Inent (details attached). to be conducted for 3 years a.t-Rs.l,300 per 
year . , •• ..'3,900 

Total 63,900 
0' 

EBtlmatu Jor Income. 

Inoome for 10 years at an average of Rs. 2,000 per year (2,000 X 10) 20,000 
~'. 

92,350 

Total Receipts for 10 years 20,000 

E. J. BRUEN, 

Livestock Ezperl to Government, 

Bombay Presidency, Poona. 



A '0u9l estimate lor carrying OIl wool 8pinning and weaving uperifl'ltnll aI POOM (prepat'tJI 
by file Director 01 Ind1l.8triu, Bombay). 

Expenditur&-

Non·recurring, approximate 

Recurring 

NOll-recurring-.-,: 

1 spinniIlg wheel from Calcutta 

1 Single box pit· By shuttle loom of 52' reed spacl! 

1 Double box fly shuttle slay of 60' reed space 

'Extra reeds, healds, s~uttles. pirus. e~. 
Sizing brush and materials. etc. 

Wood and Bamboo pieces 

Warping frame 

Woollen yarn for weaving 
O~e b~~ to keep yarn •• 

One box to keep cloth •• 

Railway freight and cart we 

lIfiscellaneous •• 

llecurring-

One D~~onstrator on Re. 60x 12 months 

One Spinner and winder, 40x 12 months 

Total 

Total 

Re. 

450 

1.300 

1,700 

15 

75 
35 
3() 
2() 

5 

II> 
100 

117 
2() 

.25 

95 

450 

, Petty I\upplies. I!uch as oil, cord, nails and sizing ~esaories 

Rs. 
72() 

480 

100 

Total 1.300 

E. J. BRUEN, 

Livestock Ezperl to Government. 

Bumbay Presidency, POO1I4. 



To 

SIB, 

100 

No. LA. 4O/fit04S. 

ORlo. o. '1'JUI DmBoroB O. IImUllTBIll8, 

OLD CuSTOIl HousB, 

Bombay, 12tA.dugIUI 1931. 

P. B. ADV ANI, Eaq .. M.Sc., M.I.E., J.P., 

DmEcrrOR. INDUSTRIES, BOMBAY, 

TIm LIVESTOCK EXPERT ~ GOVERNMENT. 

BOMBAY PRESIDENCY, POONA. 

Subject.-Utilisation of improved wooL 

ReJer-.-Your Jetter No. 331 of 19th February 1931. 

Ia eonnllOtion with the above I have the honour to inform you that a test of the 
improved wooll'l108ived 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 DemOJ1.8o' 
tration. Benchimardi, district Belgaum, under my Weaving Assistant Mr. S. V. Wagh. 

t. A oopy of Mr. Wagh'. report on the test taken is forwarded to you for your infor-
mation. The samples of DhabIie woven from the three kinde of wool are aIeo being 
sent to you per railway parceI. receipt of which may pleaee be acknowledged. 

S .. I agree with the remarks of Mr. Wagh after examining the report 01. the teet and 
the sampIes. 

4. I ehaJl feel obliged if you will kindly favour me with the information required by 
Mr. Wagh in the last paragraph of hie report. 

5. The samples of DhabIie and wool, etc., may please be returned to Mr. S. V. Wag, 
Government Weaving Aeeietant, Gadag, when DO longer required by you. 

(True oopy.) 

H172ICAB 

I have the honour to be. 
8m, 

Your most obedient servant, 

(SeL) P. B. ADV ANI, 

Dim:Ior oJ lulU"". 

E. J. BRUEN, 

lA"uloGi; Ezperllo Govensmem, 
Bombay PruidefI,cy, p-., 

p. 



To 

Sm, 

101 

No. 420 01' 193L 

BmcAmardt, 2geA Jul, 1931. 

TBlII DIRECTOR 01' INDUSTRIES, 

BOMBAY: 

With reference to your No. I.A. 40/1434, dated 6th March 1931, I beg to .tate that 
the samples of wool Dhablis wool thread and wool eilVel'll have been despatched by rail. 
way parcel which is not paid.. The receipt and ~he 8tatement oontaining the infor. 
mation called for is attached herewith. Please acknowledge receipt. 

The wool slivers will show that the local wool No. 3 baa Ieee waste and free from dirt. 
Nos. 1 and 2 has more waste and therefore requiree more labour while carding. The 
percentage of waste for each quality is as shown. below :-

No. I-Waste at 20 per oent. to 25 per cent. 

No.2-Waste at 28 per cent. to 40 per oent. 

No. 3-Waste ~t 16 per oent. to 20 per cent. 

No.3 local wool can be had at 4 to 51bs. per rupee. No. I will be purohaeed at 8 to 
7lbs. per rupee. No.2 at 10 Ibs. per rupee because the latter two give more waste and 
one has to pay more for carding. Only that No. 3 white wool oannot be had in large 
quantities. 

I think a.t both the places these samples are not well washed before Iheering. The 
local sheep here are washed before sheering. NOB. 1 and 2 will require brueh while waeh· 
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 lOme 
quantity when required. 

I beg to remain, 

8m, 

YOUI' moat ~bedient eervant., 

(Sd.) S. V. WAGH. 

Wecwing .AuUkmI. 
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BuuU a/lui fa.l:eft. 

Net Time Time Time 
Wool 'r:!T qaaa. requUed inhODl'll to,!arp, 

Quality 01 Wool. quantity tityg~ fO!' for 1IZe. 
ued. when carding IIpinuing. weave, Price. 

Ip1IIIo in hODl'll. eto. 

Lbe. &oJa.a. Lbe. &oJa.a. Lbe. toIao. Roan. BCIDJIL Boan. Ra. A. •• 
No.. 1-

Buppliecl :by Live-
.took . Expert, 
B. P. .. I 1 0 • J 31 18 12 III 0 

•• s-
BubY!:. by. Deputy . , at 
~III.S.D •• 
D •• • 38 I I. I 10 212 18 II I , 0 

X.S-
~1ooaIl1 by 

Department 01 
Induatrieo. BuJllo 
.y .. "It1 0 all • Ii It 111: 11 311 0 

&mdr_ 

S,.".,,1e No. I.-The trouble ia only wbile carding and the 1IIIlf_ 01 cloth will mow lOme diet 01 
.-pi.- hut good to weave. 

8GrnfI1e No. I.-Tbia ia 'Very 100gb and giveo trouble wbile weaving aIao. 

S,."."r. No. I.-Tbia ia quite alright. 
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Van .. 

GJU.Ur-RBnr..,. 

SOVTB .bucA,. 

2nd JV:M1931. 

To 

THB LIVESTOCK EXPERT TO TBlI GOVERNMENT 01' BOMBAY. 

POONA.INDIA. 

I am indebted to the Honourable Member for Agriculture for your name. I wro. 
to him a short time ago to enquire the name of the Gowmment Departmen, in lndia, 
which may be interested in the importation of WanganeUa Sheep for the purpoee of 
improving the quality of the local sheep. 

You are no doubt aware that Australia has placed an embargo on the export of 
WanganeUa Rams_ In South Africa prior to the embargo wry extensiw imP'Jrt&tioDa 
were made from Australia, and we are now in a position to supply Wanpnella Stud R.ma 
of the wry best quality_ • 

The Wanganella has for many years been oonsidered one of the best breed. 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 farmsl'll to aoquJre 
the best. For instance a mend of mine Slnator Andrew Conroy purohaaed one ram and 
twenty ewes in Australia for £6,300. Thi9 man has &inC!' h(lught stud .weI fr9m ~ lor 
£3,400. ' . 

In South Africa the ideal country for the WanganeUa oonsisfAI of grase and .hort 
bushes known 88 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 haw been supplying 
rams to the semi-tropical countrY iu the Northern Transvaal, to the desert land. of South 
West Africa, to the Native Territories in the Cape Province. to Natal, the OI'IInge Free 
State, Griqualand and Namaqualand, and many parts of the Cape Province. So far as 
I 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 WanganeUa Flock Rams to improve the quality of the sheep grown there. Ex· 
periments already made in some parts of India prow that by the introduction of good 
WanganeUa Rams, the progeny of the first oross produced double the quantity of 11'001 
and of a far better quality_ It has occurred to me that you may possibly be prepared to 

. import a few WanganeUa Rams and Ewes with a view to forming a small stud from which 
you can supply your farmeI3 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. 

I am taking the liberty of enclosing some literature regarding my stud, also a few 
photographs of my stud rams and ewes. 

In August of this year Mr. Noel Roberts, H. D. A., Sheep EJ:pert, 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 
&heep expert in the Union of South Africa. He first studied in Australia, and then took 
up Government work in South Africa for a considerable period, which he ewntually len 
of his own accord to take up more lucrative private practice. I am telling yon all this 
because should yon care to place a trial order, yon will know that yon will reoeiw nry 
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good value. I should 1magin8 that )'011 would prefer to import a small stud and produce 
flock rams in your OWll country 88 the _, of importing flock rams is likely to be out of 
proportion to their original _to 

J append a list of weighte of thirty flock rams sold to Mr. May of Volks·rust, Trans· 
vaal These were specially IIIlleoted for weight and will be a little above the average 
weight produced by my £3 ~ 

Should you consider b~, I will be prepared to send you copies of references, 
which I think would satisfy you ftlgarding my boI\/J folu and desire to build up an export 
trade, which would merit repea\ ordera. 

Aasuring you of my best services, 

J remain, 

YoW'S faithfully, 

(Sd.) FRANK BIGGS. 

(True copy.) 

E. J. BRUEN, 

Lttl8lloci Ezpmlo Qovemmenl, 

Bombay Pruideftt;y, POO'IIG. 
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RAMS J>URCHASED BY J. C. MEY. VOLKSRUST. l'RANSV AAL, SHORN. 
o 21ST MA.RCll 1931. 

No. of Ram. Weight of wool at 141 months. 

1 2216 Price £3. 211 lbs. A"e , blth. 
2 5114 201 .. 
3 5315 19 II 

4 2469 191 .. 
5 4968 18 .. 
6 4430 23 .. 
7 4705 211 .. 
8 2219 22 .. 
9 4398 16 .. 

10 2390 251 .. 
11 2166 21 .. 
12 7433 23 .. 
13 «20 23 .. 
14 7407 231 .. 
15 3878 21'1 .. 
16 4154 24 .. 
17 2722 241 .. 
18 2344 201 .. 
19 2432 191 .. 
20 2105 211 .. 
21 2228 221 .. 
22 3805 211 .. 
23 2357 21 .. 
24 2146 251 .. 
25 4175 211 .. 
26 4375 201 .. 
27 4459 22 .. 
28 3751 211 .. 
29 4235 211 .. 
30 2519 19 .. 
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APPENDIX XlV • 

. SUBJEal' NO. 14. 

APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A GRANT OF 
Re. 92,487 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-
ll/33.I, dated the lIth 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 80 far as the Council is con
oerned, an expenditure of Re. 92,487 spread over a period of three years. 

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

CHARAN DAB, 

PM 19th Janvary 1933. 8eeW.ary. 
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AllllIJaDKA 

LIi:TTBR J'ROlIrI S. H. SUTO, EsQ., C.lLG., C.I.E., LC.S., SBOBBTUY '10 TRII GoVBIUOnrn 
011' MADRAS, DBVBLOPlIrIEl'IT DUABTIIBN'I. TO TID SBOBBTABY TO TIDI IMPBauL CoU.' 
C1L 011' AGRIOULTUBAL RBSIWIC1I, NBW DiLJD, No. 3563-ll/33-1, n.'HD FORT ST. 
GBoBGB, TlDIllTH JdlfUS 1933. 

N -..-JM"tmJ.. 
I am directed to forward a BOheme of research for improving the flshing induatry and 

developing.the supply of fish manure (or lavoumhle eoDAideration by the Imperial Council 
of Agricultural Research.· . 

As the Council is aware, the Department of Fisheriee In MRd1'lll baa lleert engaged for 
BOme time in introducing improvements in the fDanufacture of fish guano, ftah meal and 
fish manure. Prior to the inveetigatior\B made by the department, the method of produ. 
cing fish fertilizer wae primitive iD olaaraotu and COIlIisUd in drying Mrdinee in the lun on 
the sands of the open beach. This system had two drawbacoka. Large quantitiee of 
valuable oil of no manurial value were IOBt and the manure became 10 highly impregn .. 
. ted witJi sand that analysis frequently showed the l'fIIIultant Dl888 to contain u much u 
40 pall cent. of this uselees adulterant. Experiments were, therefore, undertalum at the 
Tanur station on the Weet Coast and had a speedy SUootlllll. It wu found that a limple 
and inexpensive plant could be devised to separate the oil and fertilizer effeotively and 
profitably and the oil and the fertilizer BO separated were of such good quality and fetched 
such high priceB ..that numerous private factoriee eame into existence on the Malabar 
and South Kanam coasts. Further experiments have shown that it iI likely that a good 
proportion of the fish guano now used as a fertilizer will eventually be used more profitably 
88 food for liveetock, cattle pigs, dogs, poultry. etc. SUOC8llll has already been obtained in 
producing fish meal on a small BC&le from all the common fish found on the W eost ~088t. 
Samplee of thl'S8 were exhibited at the Wembly Exhibition and several enquiries followed 
for the supply of the meal in bulk. The conversion of • BCrap' (fish preilaed for oil) into 
fish meal is more remunerative to the manufacturers and useful to the agriculturist than 
conversion into fish guano. 

The p1'OC88Bee now followed at Tanm for sepl.ra.ting the oil and the fertilizer are, how· 
ever, still empirical and orude. Much remains to be done by technological resetsch to 
improve the quality of the oil and to develop the manufacture of guano and fish meal on 
approved BOientifio linee. The pl'OC8BB of boiling and expreaaing the oil by hand pft_ 
which is now done at the Reaerach station and in private factoriee iI waeteful inaamuch &I 

the proteins and other nitrogenous subetancea from the fish are lost in liquid fonn. The 
mechanical devicea for manufacture of these products on a commercial Beale have .till to be 
improved 80 that production may be cheapened and quality standardized. Every atep in 
the manufacture of oil and guano requirea careful and detailed inveetigation and experi· 
ment. The degree of freshnees of the fish required for high OM manure and meal, the 
correct temperature for oooking, methods of oooking in clOBCod or open veeaeIa by Iteam or 
open fire, the period for which oooking should be oontinued, method of separation of oil 
without detriment to the quality or manure, the degree of dryage of BCrap, etc.-all require 
detailed investigation and aoourate experiment. Though general methoda of manufac
ture -are the same everywhere, details of the pl'OlX'SB differ with each kind of fish. The 
proceas suitable for Indian fish have therefore to be B}Xcially -u.ined before the fish 
guano industry can claim to have attained even a ~nable degree of lUootlIIII. The per. 
fection of the methode of manufacture, of fish meal referred to above. which iI a more -
munera.tive industry and one of considerable importance to the agriculturist in feeding 
livestock requirea also the servicea of an expert Fisheriee Chemilt and TechnologiBt. 

The Tanur station 88 at present equipped and etalfed iI not competent to deal with 
any of the problema enumerated above. The Director of Fiaheriee propoeee, therefore, 
that a bio-ohemicallaboratory should be eetablished at Tanur and the eervioeI of • compe
tent and experienced Bio-Chemist should be engaged for a period of at least three yean to 
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begin with. AJJ the reeearch is of • highly technical nature; the officer to be recruited 
should be • technologist of wide experience and it is not anticipated that such an officer 
could be obtained for lees than &Ii. 1,200 per mensem. One of the Assistants of the United 
States BureaU' of Fisheries with considerable experience in the manufacture of oil and guano 
who haa actually patented improved proce88C8 and machinery, waa 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 Re. 1,200 per mensem waa the minimum which he could accept. It is un
derstood that this officer, though he lIM 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 aocommodation for the Technologist, his stall and his laboratory. It is considered 
that if the experiments prove aa is expected, a suooese, the laboratory will be required aa a 
permanent meaaure and it will then be necessary to have a suitable Indian specially trained 
in charge of the work. To that end, it baa been suggested that a Chemistry HonoursGra
duate of an Indian University of approved merit and high academic qualifications should 
be recruited at once on an initial salary of Re. 200 a month. In order to enable him to 
acquaint himself with local conditions and specific problems relating to Indian &h 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 COIll'llt' 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 
aa 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 Qf 
fish are used in the industry. On his return at the end of the second year he will resume 
his work under the expert, the intention being that he should eventually succeed the expert. 
During the one year when the student will be away on training the expert will need the a.tISis
tance of a suitable well trained a.tI8istant of the department. An a.tI8istant on Rs. 70-250 
will therefore be attached to the expert during the second year of the recruit's training 
abroad. 

The total cost of the scheme is aa shown below :-

Apparatus, chemicals, etc., for the laboratory 
Furniture and fittings 
Site. buildings, plants, laboratory and office 

Recurring. 

Pay of Bie-Chemist at Re. 1;200 a month 
Pay of Research Assistant at Re. 150 (one year) 
Pay of laboratory a.tI8istant on Re. 65-125 
Pay of clerk on Re. 35-30 
Pay of peon on Re. 12-18 
Contingencies 
Apparatus and ohemicals 
Travelling allowance 
Pa.t1S&g8 of the expert 

M172ICAR 

Rs. 
10,000 

1,600 
39,120 

Total 50,620 

Rs. 
43,200 

1,800 
2,484 
1;278, 

432 
3,000 
3,000 
3,000 
3,500 

Total 61,694 
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To the above expeDdituro 1rill be addecl the OOIt of training 01 an Indian candidate .. 
ibowu below ;-

Pay at Rso 200 (for 12 months) 
TravellinB allowance in mdi4 
Chargl!ll OB account of the candidate going to America for a period 

of ODe year aU.OOO dollars. 0 0 .. • • .. 

Pay for the third year on return at Rs. 230 
Passa.ge to and from.America (£160) 
Travelling allowanoe in America 

Total 

Sa. 
20400 
1.000 

8.Il00 
2.760 
2.133 
2,500 

19.293 

The !!Ch~ as explained above was placed before the Pr09incial Reeearch Committee 
and has been approved by it. The oontribution of Madree Government towards the coet 
of the Bcheme will be the ciost of buildings. site. etc .• estimated at Re. 39.120 and Included 
und,e1' non-teCurring expenditure shown above. The continuance of the Tanur .tation h .. 
at present been .. nctioned only flp to 31st March 1934. and even if tbey decide to diBcon
tinue the work now done there after this date they would have no objection to allow the 
1188 of the huildings, laboratory. ete •• for the conduo~ of the propoaed Inveatigation. Tbe 
!!Cheme is of importance not only to Madrlll8 but to all India. The Govemment of Madrlll8 
attach great importance to the development of fish manure industry and I am to eJ:preu 
the confident hope of His Excellency the Govemor acting witb his Ministen tbat the 
acheme will receive the sympathetio consideration of tbe Imperial Council of Agricul-
tural Research. . 

138 
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APPENDIX XV. 

SUBJE<n' NO. 15. 

APPLICATION FROM THE GOVERNMENT OF MADRAS FOR A GRANT OF 
R8. 63,632 SPREAD OVER A PERIOD OF FIVE YEARS FOR A SCHEME 
FOR RESEARCH ON RURAL PISCICULTURE. 

Attention is invited to the attached !ettet from the Go\lemDl8nt of Madras, No. 3522-
II/32-2, dated the 9th January 1933 (Annexure I) forwarding • scheme for reeearch on 
Rural Pisoioulture. The scheme involvea a non-reourring and a reourringexpenditme of 
RII. 32.450 and RII. 62,222 reBpectiVllly or a total expenditure of Ra. 94,672 spread om a 
period of five yeal'8. Out of this RII. 26,450 towards non-reourring expenditure &nd Re_ 4,690 
towards reourring expenditure will be provided by the Madras Government. The net 
amount required from the Counoil is thus RII. 6,000 on account of non-reourring expendi
ture and Rs. 57,632 on aocount of recurring expenditure. 

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

.. That ordinarily land and buildings required under a scheme should be provided 
by the Government or Governments, concerned, the Council making Ii. grant 
for equipment and stall alone." 

In acoordanes with this prinoiple, the ordinary practice for the Council is not to bear the 
ccet of aooommodation of stall employed by Governments on schemes submitted by them 
whether Buch ccet takea the form of outlay on buildings or the provision of a house-rent 
allowance. Tho present scheme provides for the grant of house-rent allowance for _roll 
officer, researoh assistant, laboratory assistant and Bub-assistant inspector. It is, therefore, 
for the consideration of the Advisory Board whether provision on aooount of the house
rent allowance should not be omitted. 

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

The 20tA JaftUM1J 1933. 

140 

CHARAN DAB, 

8_elary. 
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ANNEXURE L 
Copy OIl"LETTER lI'BOM THE SECRETARY TO TO GOVERNMII:NT OV M.t.DR.\8. DII:VII:LOPIlII:NT 

DEPARTMENT, TO TO SECRETARY, OOBBlAL CoUNCIL 011' AORICULTURAL RBSII:ABCH. 
,NEW DBLHI, No. 3522-11/32-2, DATED ~ 9TH JIL~ARY 1933. 

Scheme lor ruearcla M Rural Pl8ciculture. 

I am direoted to forward 100 printed_ 02pi~B of the Boheme (EncIOBun·) for _aroh on 
Rural Piscioulture prepared by the Director ot Fisheries, Madras, and to reoOlnnumd it for 
favourable oonsideration of the Council. ' The opening of the biological.tation whioh forme 
part of the scheme is being oonsidered in oonnection with the budget of next year and when 
that is approved,requisite provision which will represent the contribution to the Bobeme 

.' from l'rovinoisl Revenues will be included in the budget subject to the vote of the LBgilllative 
,Council in March. 

'The Provmcial Re8eracli Committee at ita meeting held on 2nd December 1932 
-has accepted the soheme and recomended it 'for consideration of the Counoil (Annexure 11). 
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(ENCLOSURE.) 

RESEARCH ON RURAL PISCICULTURE. 

With reference to t.he recommendatioDB of the Royal Commission on Agriculture in 
paragraph '15 of their report. Government aanctioned in 1930 an ABllistant Director of 
Fisheril'll and staff for propaganda in favour of Rural Pisci~ulture. But, owing to fiDan
cia) 8tringency, the Btaff had to be disbanded in 1931 after about a year. In reviewing the 
work of the Aaaistant Director for Rural Pisciculture, the Government observed that-

.. The Assistant. Director and staff aanctioned for the purpose carried on propaganda 
work t.hroughout. the year and the d~ription of t.he work given in section 
vm (0) of the Director's report Bhows that it is poaaible to awaken an in
terest not only among individuals but alao among public bodies owning private 
waters in the poaaibilitiee of developing pisciculture aa an important re
munerative industry. Though for financial reaRODB, 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 t.he thirteen months haa awakened considerable in
terest in pisciculture on the part of private individuals and public bodies. ApplicatioDB 
from different parte of the Presidency are received for advice and help in growing fish in 
wella, ponds and tanks. But the Department is not in a position to render aBBistance not 
merely for want. of Btaff but for want of the neceBllalY information regarding fish suitable 
for smallwella and tanks in the different district, and the factors that govern their growth 
and fattening in BUch waters. The experience gained during the thirteen montha has served 
to discloee the poaaibility of using aeverallocal fish for well and pond culture. So far the 
only fish used is .. Catla"-6 North Indian Carp---the fry of which are available only in 
the K.iBtna and Godavari rivers in July and August. Not only is it expensive to transport 
the fry to South India but stocking operatioDB have to be limited to the hot weather months 
of July and August when most ponds and wella are dry. It will be a great advantage. 
therefore. if fish that breed at other timee and are locally abundant can be used for stocking 
but at preeent we have little or no information concerning them. Recently when the 
Director of Agriculture and his Btaff in Coimbatore, Tinnevelly, and the Northern Circlll'll 
kindly:otJered to help the Department to carry on the prQpaganda in favour of rural piscicul
ture provided fish for stocking, advice and help in growing them are given by the FiBheriee 
Department, I had to confeBB the inability of the Department to provide fish or neceBllalY 
inatructioDB concerning them as practically nothing is known regarding the local varietiee 
of fish. Therefore. the propaganda for rural pisciculture is impeded not merely through 
want of a special Btaff but alao through want of knowledge regarding the fish which are 
likely to prove of the greatest value to the owners of wella and ponds. 

3. For aBBisting the ryote in the different districts in growing fish in their wella and 
ponds, the following information is eeaential :-

(1) Which of the 60 odd kinds of fresh·water food fish available in this Presidency 
are suitable for stoking wella and ponds ! 

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

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

(') What is the favourable food of these fish and how is BUch food natural or artificial 
to be obtained abundantly and cheaply ! 

(5) What weeds, anails and other vegetable and animal organiamB are &8IIOCiated 
with the OCCurrence and abundance of these fish and how conld they be 
cultured in ponds and we11a , 
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(6) What are the favourable physical and chemical characters of water in whi(,h till' 
diBerent fisht hrive best and how could unfavourable conditioJIII pft'lll'nt in 
certain wells and ponds be remedied ! 

(7) What are the enE'mies of the fish to be reared and how can they be eradicated in 
ponds and wells for auoo_ful results , 

(8) What are the dise&8l'll of fish in captivity and how are thE'Y to be controlled , 

4. For the above investigation and research (i) a properly equipped research st&t,ion 
and (ii) qualified sts·jJ 8re n€ceBB&ry. In pursu8nce of thE' I'filommendations in section IV, 
Chapter III of the rl'port of the Committee on Fisheriu in Madras, the Madras Governml'nt 
are considl'ring the E'st8blishment of a fully equipped fresh-walE'r biological atation and 
fish -farm. The Old Brickfields at Chetrut near Madr811 have bE'en IlBBigned to the Ikpart
ment for the I'stablishment of the station. In addition to the valuable BilE' which meaa1U'ell 
about 13 acres in the Old Cheput Brickfields and the quarters for the ReBident Officer, the 
expenditure, involved in the proposals now under the cODflideration of thl' lIIadras Govern
ment ia estimated 8t Rs. 13,450. Six fish ponds will be constructE'd. Pbu!s and estimates 
for laboratory; offices, and store slied have 8Iso bel'n lIubmitted to Government and theae 
are estimated to cost anothf'r Rs. 13,000. 

5. As the, proposed rl'SI'arch on pond and well culture is the dirt'ct outcome of the re
commendations made by the Royal CommiBBion on Agriculture, I propose that the Agricul. 
tural Research Council be approach£d for funds for the scheme of spooiaI investij(atioDll 
detailed in par8graph 3 above for a period of five yl'8l"8. The cost of tha investillatioDll will 
be approximately as follows :-

BtafJ-
I Qualified Research Officer (AsBistant Biologist) on Ra. 250-2&-

750 per mensem 
House-rent allowance for Qualified Research Officer (Asaistant Bio

logist) at Re. 50 per mensem 
1 Research Assistant on Rs. 70--5-250 per mensem 
House-rent allowance for Research Asaistant at Rs. IS per menscm 

1 Laboratory Assistant on Rs. 65--4-125 per mensem •• 
House·rent allowance for Laboratory Asaistant at RII. 15 per men· 

&em •• 

*1 Sub-ASBistant Inspector on Rs. 38-1-45 pE'r mensem 
House-rent allowance for I Sub·ASBistant Inspector at Ra. 6--8-0 

permensem 
1 Fieldman 011 Ra. 23--1-35 per mensem 
3 Fishermen on Rs. 18 each per mensem 
1 Peon oli Ra. 1&-20 per mensem 

*1 Day Watchman on Rs. 15 per menseUl' 
* 1 Night Watchman on Ra. 15 per menaem 
Travelling allowance 

RURRing chargu-
Purchase of fish 
Contingenoies including expendible stores and books 

Non-ruu"iflg c1Iarg_ 
Scientific apparatus 
Hatching boxes and hatchery apparatus' 
Furniture, fittings, etc., including over·head tank, oil engine and 

pump •. 
Conditioning boxes, carriers, syringes, aerators, and special aquaria 

RII. 

3,000 

600 
840 
180 
780 

180 
456 

78 
276 
648 
ISO 
ISO 
180 

2,500 

500 
1,000 

3,000 
500 

1,500 

for pond life 500 
Nets 500 

*Exiating staff of the Powder Factory Fish Farm provided by the Madras 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 p088ible to complete the observation in 
less, than five years. The total COlit of the scheme will be as follows:-

Capital cost. 
RB. 

,Fish ponds 
Laboratory and buildings 
Apparatus. fittings. hatchery boxes and aquaria. etc._ 
f'AJnditioning boxes. carriers. syringl'P. aerators and aquaria and nets 

13.450 
13.000 
6.000 
1.000 

Research Officer and staff 

Travelling allowance 

Purchase of fish 

Recurring clwrgeJI. 

Contingencies including expendible stores. etc. 

Total 

Total- 32.450 

Per year. For 6 years. 
RB. Rs. 

7.578 42.222 

2.500 

500 

1.000 

11.678 

12.500 

2.500 

6.000 

62,222 

The total cost of the 8Ilheme for five years will. therefore be Rs. 32,450 for capital 
expenditure. and RB. (>2.222 for running charges. Out of this. Rs. 26.450 towards capital 
expenditure and Re. 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 staJJ quarters valued at Re. 1.581. The contribution by the' 
Imperial Council of Agricultural Research will be RB. 6.000 fot capital expenditure, IIoDd 
RB. 67.632 for running charges. 

ENCLOSURE II. 

A memora'lldum of 8tudie8 a'lld inveJltigationB which it is proposed to CDnJI out at the 8tation. 

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 tankand well 
culture 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 Bora of ponds and wells and the 
selection of those that form the food of fish. • 

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. ~e eXamination of hydrographical conditions in fish ponds and wells. i.e.. chemical 
comp08ltion. 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 CatIa. 
tumours and the torsion of the vertical column in Gourami. 



115 

ANNEXURE n. 
EXTRACT lI'ROM THB PROCEBDINGS OJ' THB MEBTING OJ' THB GOVBJUmlO BoDT or THB IM

PERIAL CoUNCIL OJ' AGRICULTURAL RESEARClI HELD .lT SlML.l ON THB 29rH JULT 1930 • 

• • • • • • • • • • 
The Governing Body adopted the following principles which in ita opinion .hould 

govern grants by the Imperial Council of Agricultural Research in future ~ . 

• • • • • • • • • • 
(iii) 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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Al'PENDIX XVL 

BURJEC'l' NO. IlL 

APPLICATION FOOM THE DIREm'OR OF AGRIl,"1JLTURE, BOMBAY PRESt. 
DENCY, FOR A GRANT OF Ra. 6,l00 FOR THE EXl'ORT OF ALPBONSO 
MA.~GO FRUITS TO GREA'1;' BRITAIN IN 1933. 

Attention is invited to the attached copy of _letter (and enclOllUl'8) from the Director 
of Agriculture. Bombay Presidency, Poona, No. 493-A.B.I. of 1932, dated 25th November 
1932 (Annexure) regarding the upon of Alphonao mango fruita to Great Britain 
during the mango _n ApriJ-June 1933. The echeme involves an expenditure of 
Re. 5,100 in 1933 but there 1rill be countervailing receipta estimated at Rs. 3.600 which 
will be credi~ to tha CowlciJ,. 

J. It will be l'elDembereci that OIl the reoomme&dation of the Advisory Board made M 
ita meeting held in January 1932 the Governing Body of the Imperial Council of Agrioul. 
t\U"&l ReaMrch ~e a grant of Ra. 4.000 fCf: work on experimental consignments of man· 
goes during the _ in J~32. A report in respect of the same which baa now heeIJ receive(! 
is 8IIcbed wr infonnation. (Not printed.) The receipts fer the 19;12 ahipments ¥WUJ;I.t.ed 
to Rs. 4.100 10 that the experiments coat nothing eventually. 

a. The eubjeot is ,DOW (Of the cPneidera~ .. of the Advisory Board. 

CHARANDAB. 
fie 9tA FtbnAa'7l1933• 8t.t:n.1Grg. ' 

LB'l'TD PROM TIlB DmlIaroB 0 .. AGBICULTmm, BoMBAY PBBsmmror, POOlr4, '1'0 TIlB 
8BoRBTABY, IMPBR:rAL CoUJrcu. 01' AGRIOULTUBoU. RIISRAJUlII, NBW DBLm, No. 493-
A.B.I. 01' 1932, DATED POOlfA, TIDI 25m NOVBMBBB 1932. 

SvJlJlICl'.-E~ oj AlplaOfl8Q flllJ1IfIOfruiU 10 ~ Bril4tfl .a 1933. Appltcmion fO#' • 
• gNnl-ifl.aid of 1111. 5,100 for f/Ie-. 

I have the honour to etste that the Horticulturist to the Government of Bombay, 
Dr. Q. 8. Cheema. ,deeiMlto repee.t in 1933 the experimente on the expore of Alphonso 
mangoes to Great Britain. IlIIttach herewith a etatement by him indicatiDg what is ~ired 
and I have the honour to state that J fully oonOlJl' witb. his i~ It _me to p _~ 
that this matter /lhould not be alIowecJ, to chop ,and that the BUccesB of 1932 shoul4 be im. 
mediately followed up by a further Be~ of ooneignments in 1933. The London market 
has now been taught to expect mangoes at a particular time of the year and it aeeme to me 
that we should .IIOntinue th.- experimeRtal aIlipmente for at least another 1- in older 
to confirm the reswts of the firet year and to give confidence to both the Indian exporter 
and the British importer. Incidentslly we BhalI also get further valuable data on storage 
conditione and practical experieaee as too ~. jIQIlIIibilities of Jedooing the landing coet of 
the fruits. 

I wish to make cl~ that this scheme does not overlap the Cold Storage Scheme which 
is now before the Imperial Council of AgricultmalResearoh. The Cold Storage Scheme 
is a research of a I,IlIn'8 fun~entsl JI&~ ~ ~r t.q p exact I;lata as ,tc) It coueidenble 
number of points. 

The e~ oi fruit in the manner carried out in 1932 and mggested fol' 1933 is partly 
experiment. but more of the nature of propaganda and I contend that this proJl&!l&llda 
should continue along with the more exact ecientific experimente 9& oold etorage which I 
trust will shortly be /laDctioned by ~ CouncQ. 

Last year the 6JDOlIDt ~ctioned was Ra. 4.000 and the 1UD0lIDt 1eCC)~ i.n sales was 
Ra. 4.100. In the current year Ra. 5.100 is requested and Ra. 3.500 is expected as receipts. 
The difterence between the proposed expenditure and the expected income ia largely due 
to travelliDg UpeDBeI whillh are incblded. 
Kl'72ICAB • 
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Application lor Grant-in-aid 0/ RB. 5,100 !or lAc Ezport oJ Alp7amwo Mango frviU 10 (keg. 
Brilain in lAc lIear 1933. 

The results of the expe~ents on t!le export of Alphonso mangoee to Great Britain 
in 1~32. ~ve a.Iread~ been submitted to the Imperial Council of Agricultural ~rch, 
New De~l; I here\V)tll enclose a oopy of my report for reference. The probable oonolu. 
siom which may be dra.wn from these investigations are as followa,... 

~. Mango fruits promise to reach England in goo(1 condition if stored in the Puraer's 
, . Cool room at a proper temperature. . . 

2. Mango fruits of stage .. B .. weighing 24·28 tolu fetch a good price. 

3; The landing CClIIt per fruit is five"annas and six pies. 

It is now considered elisential that these statements must be oonfirmed before and 
advice on this matter is offered to the publill.:. The exporters feel ahy to follow these reaults 
unless repeated SUCce88 is shown to them.' 

Besides,'the landing cost must be reduced to 411. per fruit before itlt eale on a oom. 
mercial Bcale is possible; The Indian Trade Commissioner in London iI keen on thil 
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 I suggest that this export of mango fruits to 
England may be repeated in the year 1933. 

Our' future experiments will be planned in oo·ordination with the Empire Marketing 
Board;' London, who will help us in getting necessary shipping ooncessions and 0001 space 
on . steamship for direct stowage. Furthe"Jhe coot roolD8 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 
thermo graphs will be obtained on loan from di1Ierent IIOUl'C8II in India as well as from 
England. 

Thee-fruits for shipment will be collected from all the important centres suoh sa Ratna· 
giri, Bombay, Surat, Poona and Dharwar. The quantity to be handIed will be only 0118 

ton per shipment. Only ten shipments will be tried. The shipments will oommence from 
the,)aet week ofcApriI •. 

, c :An attempt will be c made further to improve methods of pioking, sorting, grading, and 
packing'ofthe frilitti •..... Arieffort will be made to secure a better type of wood·wooL Besides 
wOOd·wool, the effeot of gr&IIsand rice straw will be noted. 

'. The history ofthe'f~ts will be recorded as iIi 1932 and the fruits will be consigned to 
the ',Agent appointed by the ~mpire Marketing Board. ' 

:The details of exrenditure likely to be incurred on this experiment will be sa follon :-
. RI ••• p. 

,L The coSt Of 1,000 trays, packing material, etc .. inclusive of 
inland freight charges and other transport charges at 
B.s. 40 Illll; 100 

2. The cost of 10,000 fruits at Ra. 20 per 100 

'a. ~ ocean freight 'charges for ten tons at RI. 50 per ton •• 

4 •. The agencies on ten tons in India 88 well as in England at 
. '-. B.s; 10 per ton .' 

, . 5;x,;.~oIIfug alloWance:

(0) Non·voted 

(b) Voted .. , .. ' 

Total 

4000 0 

2,000 0 0 

1iOO' 0 0 

'700 0 0 

'700 0 (} 

800 0 0 

6.100 0 0 



11.8 ; 

It ill anticipaUl<i that the receipta from ~he II&Ie of fruita may go up to Bs. 3,500. If 
the market in London ill' good, then W8 might get even more money. 80 there is not much 
1088 in this work. 

Every conceivable effort will be made to cut down the COIIt'of fruita and agencies. 
TheBe are the only two item. on whioh, it is felt, that economy can be shown in reducing, 
the oost of landing. .; : 

In case the Imperial Council of Agricultural Research would like to inelude fruits 
from other provinces, the expenditure lDAy be proportionately increased. It is estimated 
that I shall require RII. 35 per 100 fruitd for other provincea (inclusive of freight ohargee in 
India). The additional expenditure depends upon the number of varieties and the number 
of fruits which other province8 would like to include. I may al80 point out here that the 
receipts are Jikely to be reduced &8 it is not pceaible to say at this stage if this fruit will 
8hip well and sell well. At any rate I leave this question for the Council to settle. 

I may"however, 8ubmit that the Bombay Presidenoy Fruit Growers' Aaaociation a8 
well &8 others interested in England would like this work to be repeated. ' 

1M 

(SeLl,G.B. CHEEMi 
HortimdturiYl to'GOOernmenl, Bombay, POOfIII. 
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APPElmtx XVD • 

. ' SUBJECT No. 1'1. 

PROCEEDINGS OF THE SUB-COMMITl'EE APPOINTED TO CONSIDER AN 
APPLICATION (ANNEXURE II) FROM THE GOVERNMENT OF BIHAR AND 
ORISSA FOR A GRANT OF Re_ 78,680 SPREAD OVER A PERIOD OF FIVE 
YEARS FOR A SCHEME OF RESEARCH ON THE ECONOMICS or IRRIGA. 
TION FROM TUBE WELLS. 

Pml:SD'1' : 

1. Diwan Bahadur Sir T. VUAYABA- 3. Mr. B. C. BUIlT. 
GJUV:&OJUBYA, K_B.E., Olaamnan, 4. Mr. T. A. M_ BBOWM.IB. 

tIZ-OJ!icio. 5. Dr. L. K. Hi'Du. 
2. Mr. R. G • .ALLAlf. 6. Mr. D. R.S.BTBL 

Rai SahilJ Malik ClIAB.u' DAIl, Beerelary. 

The Committee agreed that the provision of an electrio motor 11'88 not neceeaary and 
that item (a) in the programme of work, paragraph 9 (EnclO81lJ'8 to Annexure II), might 
well be omitted. So far as this reBearch is concerned, the economic rate per unit lor electrio 
power can be calculated from the reBults obtained with an oil-engine-driven pump. 

2. After a full diec1l88ion of the programme of work, the Committee agreed that an 
Aesistant Engineer on Rs. 300 to RH_ 400 per mensem was not nec8IIII&rY 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). IA 
view of the importance of determining channel 10BBell, one 8elf-registering water-meter 
alone would not be sufficient and provision should also be made for one weir and water-level 
recorder at the pump and for three water-level recordeJ'll at the fields, 9 chambera for the 
latter would be required, making a total cost for water recording apparato. of R.. 13.600 
instead of Re. 6,000 as proposed. Items 3 of the expenditure described under paragraph 
16 (a) does not seem to be nec_ary but, on the other hand, the same amount will he re
quired for experiments with simple forms of lined channels. There would be an increase in 
non-recurring expenditure of R8_ D,5oo and a decrease in recurring expenditure (over the G 
years) of Re_ 10,500, giving a net reduction of Re_ 5,000 in the amount of Council'. grant. 

3. Subject to the amendment of the scheme (EnclO81lJ'8 to Annexure II), 88 proJlOll6d, 
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 results will be of value 
to several provinces. The Committee wish to draw attention to the neceeeity 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 a knowledge of the 
composition of the water 1l8ed. for irrigating cropl and the point is also of importance in 
CIOnneotion with the life of tube-wells. 

J'le 1'14 Itbrv4" 1933. 
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ANNEXURE t. 
Al'PLlCATlON FROII TilE GOVlCBlJIIENT OJ' BllIAl' ABD, ORI&8A !/OR A 6RAII"1' 01' 

RI. 78,680 SPREAD OVER A I'BRI0D OJ' J'IVE YEAII8 )'OB A SCIIEII. 01' BE8BABCII 
ON TBlI BoolJOIlICi 01' IBRIGATION ,I'ROIII 'l'UB1l WELLS. 

At its meeting held 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 gtant for research on the economics of irrigation from tube wella in thai 
province and decided (Annexure Ill), that the Scheme should first be examined. by a 
Committee appointed for the purpose. 

2. The Vice-Chairman of the Council has accordingly appointed the undermentioned 
Committee to, examine the Bcheme in question:-

'I. Diwan Bahadur Sir T. VIJAYARAGIlAVACllABY4, K.B.E., Chai1'llllJ"', ea:-ojficio. 

2. The Agricultural Expert, Imperial Council of Agricultural Research. 
3. Dr. L. K. HYDER, PB:.D. 

4~ The Director of Agriculture, United Provinoee. 

5. The Director of Agriculture, Bihar and Orissa. 

6. Mr. T. A. M. Brownlie, Agricultural Engineer to the Government of the Punjab 
'(Subjeet to the approval of the local Government). 

RaiSahib Malik CBARAN DAS, '8ecrelary, e:l).ojJi.cio~ 

The Committee will meet during the next session ohheAdvisory Board'on an after· 
noon,which will be fixed later to meet the convenience of members, between the 16th and, 
18th Febmary il933. 

TAc 1011 Ja"~ 1933. 

CHARAN DAS, 

8em-etary. 



121 

ANNEXURE IL 

Copy Ol!' A. LETTER l!'BOM TH1II SECRBTARY TO GoVBRNlIBNT, EDtKl4'llOlf .urn DIIVBLOPo 
MBlIT DEPARTMENT, R.urcm. TO THE SECRBTARY TO TIIII IJaBRur. CoUlfcu. 01' 
AGRICULTURAL RESEARCH, No. 120-D.R., DATED TH1II 20TH MAT 1932. 

SUJlJlIICT .-Bckem8 01 ruearcA OIl 1M economiu 01 irrigatilJn from lube tDtll.. 

I am directed by the Government of Bihar and 0ri88& in the Miniatry of EducatioD 
to submit for the approval of your Council a echeme (enclosure) of reeerach on the eoOIlo
mica of irrigation from tube wells, Bihar and Orissa. 

2. The echeme has been drawn up by Mr. D. R. Sethi, I.A.S., officiating Director of 
Agriculture, Bihar and Orissa, and approved by the Bihar and 0ri88& AgrioultUJ'al a-.rcb 
Committee. I am to request that steps may be taken to place it before the meeting of tbe 
Advisory Board of your Council in June 1932 and allot funds in oase thelCheme mee'" with 
the approval of your Council. 

ENCLOSURE TO ANNEXURE IL 

RESBABCH 01'1' TH1II ECONOMICS Ol!' IRRIGA.'llON l!'BOM TUBB·WlILUI, BmAB .urn OBI8U. 

I. In· recent years the tendency on the part of estate ownere DOt having facilitiee 
for irrigating their lanas from canals has been to go in for large diameter tube-wells. The 
ca.pital 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 farmere 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 .peci&I 
reference to its economic aspects. 

2. That such studies are of more than provincial importance iB evident from their 
nature. While it is true that the results obtained a.t anyone 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 conoerned. 

3. The position in Bihar and Orissa is that during the past few years there b&B been 
an increasing demand on the part of zamindarB for large diameter tube-wells. ReaIiz. 
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 thiB pur
pose. This area has been fully equipped in every way including a 12 inch diameter 310 
feet deep tube-well, about 1,500 feet of main cement masonry ohannels, and a 15-30 B.B. P. 
International Tractor outfit. The rated capacity of the well iB two C1l8e08 with a de~ 
of 8 feet. 

4. The financial conditions of the Province have 10 far precluded the recruitment 
of trained staff necessary to carry out the work.. The future prospects alBO do DOt hold 
out any hope that it will be possible to get together the funds and .taff necNMry for the 
work without extraneous help. It is, therefore, necessary to approach the Imperial Council 
for the Banction of a modest grant to enable the investigations to be carried out for a period 
of five years in the fir&t instance. 

5. Research on irrigation farming, irrespective of the 1Ourc8 of irrigation, requireB 
.tudies on agricultural, engineering, eoil physiCl and plant physiological &lpectB of the 
problems involved. The fir&t two of these are mainly oonoerned with the economio 
peets of the problem and these being of immediate importance it iB oonsidered that the 
aspresent scheme should oonfine itself to them. The other two are ooncerned more with the 
scientific aspects and as these are to be taken up in detail at the proposed Irrigation RN.roh 
Station to beestabIished in the Punjab it is not intended to take up these in Bihar for the 
present. 

6. The whole echeme of investigations will be under the oontrol of the Director of 
Agrioulture, Bihar and Orissa. The Deputy Director of AgriouIture, South Bihar ..u.ted 
by a separate resea.roh Assistant Director of.Agriculture will be in charge of the Agrioul
turaI investigation while the Assistant Engineer will carry out the engineering iDnatigaaoa.. 
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It it not poe.eible to provide accommodation for the proposed staJJ on thefa.rm but as the 
farm it situated within the munioipallimits of the town of Patna. the staJJ will find no diffi
oulty in securing acoommodation. Office acoommodation, etc •• however will be available 
at the farm. The farm. oonsisting as it does of 200 acres has a resident staJJ of Agricultural 
Assistants. sardars. etc .• and there would. therefore. be nodiffioulty in the proper super
vision of the research station when the expert officers are not on the spot. In fact it is 
proposed to partially utilise the resident farm stall for ordinary farm operations at the Re
search Station. 

7. The oost 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 capita! 
oost and working expenses of various sizes of tube-wells should be oollected in order to: 
arrive at reliable figures regarding the oost per unit of water from such wells. It is t.here
fore proposed to utilize the Engineering stall provided for in the soheme in oollecting data 
from the wells that are already operating in the province. As this will involve touring. pro
vision in the scheme has been made for expenditure on this account. 

Technical A8ped. 

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' consisten~ 
with yield and profit; and 

(4) most profitalile systems of framing that will fully utilize the available water. 

. 9. That the results obtained from investigations that are proposed to be carried out 
at 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 unitaf water applied to the land. 

(e) Total cost per acre irrigation of major crops. 

(d) Measurement of losses of water in distribution. 

(e) Effective methods of distributing water 'so as to minimize losses in distribu
tion •. 

U) Suitable size and shape of fields for different discharges • 

. (g) Suitable methods of preparing tube-well irrigated fields so as not to disturb 
surface levels lead~ to wastage of water. 

(11) Optimum quantity of water required by major crops from the point of view 
both of outturn and profit. 

(i) Most suitable rotations for tube-well irrig;.ted lands in order to fully use the 
available supply. . . 

(j) Effects of varying depths of preparatory tillage on the subsequent water re
quirements of crops. 

(k) EconoDllcs of flat. tIr. ridge and furrow irrigation from tube-wells. 

(I) Frequency of irrigation I-

(i) Best intervals at which to apply water to varions crops. 

{il) Effects of interoult1ire of crops on frequency otirrigation and eoonomioa of 
theaame. 



10. As Ia .. already heeD &taW the 12 inch tuh.weIl at the Patua Oonrmneu' Farm 
hae a rated capacity of 2 e_ It ill equipped with an 8 inch Centrifugal pump drifta 
by. 20-25 B. H. P. Rustan Crud. Oil Engine. U ill proJX*d to instal • 20 B. H. P. 
Motoroomplete with starter, etc., for p~ of comparison. CulT8llt at industrial rate. 
is available from a large town·supply steam station adjoining the farm. 

11. Ia order to miDimiJ.e I08a8 due to _page in the main ehanneI8, about 1,Il00 
feet of cement mll8OllJ'Y mains have been oonstructed during the past three y_ra. To 
complete theee and to construct a few sub-mains additional funds ant neceeaary. 

II. The proposed I'eIIf'&lt'h station ill at JlIftIl'nt laid out in , acre plots and the whole 
area ill adequately drained and well served with pueca and IacAa roada. The shape and 
size of the plots can, howevt'lr, be altered to suit experimental need!!. 

13. For its eultivation the atation ill fully equipped both with Bullock and Tra.ctor 
power and with a representative coIJection of impll'mente. 

14. It if. proposed to demonstrate thr I'IlIIUlta obtained from the ~h ltation on the 
adjoining 140 &cnI8 of farm. 

F ifltnlCial Arpecl. 

15. That the Government of Bihar and 0ri8ea attach very great importance to this 
reeearch will be evident from the following non-recurring and recurring contributions which 
~ ant willing to PlAke, in spita of theilo financial ditJioWbet. in Uw fi.rl.uM:inli of Uw pr0-
posal. 

(i) 60 acres" of fully equipped reeearch station including 
office accommodation, etc.-Price of 60 acree of land 
at Re. 1,500 an acre. 

(ii) One 12 incb tube·well fully equipped with 20-25 8. H. 
P. Engine, Engine house, pump. pump house and 
puooa distribution ehannaJa. . 

(iii) One set of 15-30 Tractorcompleta with ita implemeote 
(itl) Farm equipment consisting of bullocks, implements, 

etc. 

Total 

B. R-mng-

(i) All anaual upeDIl8II of woddng the ~h ttatioD 
including cost of I'IUIJli.ng tube-well and tractor. 

(ii) Part time servicea of the Resident Farm atalf consisting 
of 3 Agricultural Assistants, 2 eardars. and mechanic. 

BIt. 
90,000 

12,000 

9.000 
2,500 

U3,oro 

8,000 

2,000 

10,000 
60.000 

NOT"~A.U r:eceipts from tU Beeeazcb ..... ~ So be c:rec1it.e4 to ~ Go~t of 
- :Bihar and on.... 
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I&. Thtt Imperial 00anciI of Agricul~ s-ucll ill ftIlueated to sanction the 
followiDg:- • 

A. NOfI-Recurrifllj-

(I) One 20 B. H. P. Motor complete with et&rter, etc. 
(ii) One aeU-regiatering water-meter 

(iii) Construction of main and sub-main masonry channels 
(3,000 feet at Be. I a foot). 

Rs. 

2,000 
6,000 
3,000 

(ilJ) Iron outlet. 
(1/) Furniture, Typewriter. Levelling instruments, sta

tionery. etc. 

500 
1,500 

B. Recurring-
(a) 814I1-

(i) One A. D. A. at 
(ii) One Agricultural Research Assistant at 

(iii) One.sardar at 
(itJ) One clerk at 
(1/) Two peons at 

(i) One Assistant Engineer at 
(ii) One Sub-overseer '" 
(iii) One Sardar at 
(ilJ) Two peons at 

(b) Travelling allowance at Rs. 1,500 per annum. 

Total 13,000 

Rs. 
250-2~30 

80--5-100 
20-1-24 
40-2-48 

10 each 

Rs. 
300-25--400 

60-0-80 
20-1-24 

10.esch 

(e) Contingencies inoluding stationery. stamps, liveries, etC., Rs. 500. 
17. The attached table shows details of annual. expenditure for five years' which is 

requested from the Imperial Council. Abstractetatement below shows the total cost for 
five years to Local Government and the Imperial Council:-

AB9TBA~ ow EXPBNDl'1'UBIt. 

81tt.we 0/1Ae Got>emmeN 01 Bihar and 8lIMe 0/1Ae Imperial Council 01 Agrieulttwal-
. 0rWa. .Ruean:A. 

Ra. 
1,13,500 

&eurri1lfl. 

IBtyear 
2nd year 
3rdyear 
4th year 
5th year 

Total 

Grand to~ of Non-Recurring and Be
curnng. 

J072ICAR 

Ra. 
10,000 
10,000 
10,000 
10,000 
10,000 

50,000 

1,63,500 

Ra. 
13,000 

&S. 
11,720 
12,428 
13,136 
13,544 
14,552 

65,680 

78,680 

8 
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18. If to the annual contribution of the Local Government ia added the deprecia
tion and intereet on the plant and machinery provided the total contribution will amount 
to nearly the same a.s that of the Imperial Council. It is also clear that on a 50/50 ba.sia the 
Local Government are contributing much more than their fair share. In fact the requed 
to the Imperial Council amounts to nothing more than the bare minimum of ezpert stall 
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 I'elK'&rch IICherne 
and its wide applicability it is hoped that the Council will sanction the IICheme. 

It may be added that when sanctioned it is proposed to recruit the Assiatant Director 
of Agriculture and the Assistant Engineer through the Public Service Commission, India. 

(ScI.) D. R. SETHI. 
Ollg. 'DirecIM rf ~griculture, 

BiMr ",fill 0ri6«J. 

PATNA; 

PM April 1932. 

1st 2nd 3rd 4th 5th 

year. year. year. year. year. 
Items. 

1. One Asstt. Dir. of Agri. 3,000 3,24Q 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. Oneclerk 480 504 528 552 576 

6. TwoSardars .. 480 504 528 552 576 

7. Four peons 480 480 480 480 480 

8. Travelling allowance 1,500 1,500 1,500 1,500 I ,GOO 

9. Contingencies .. 500 500 500 500 000 

Total 11,720 12,428 13,136 13,844 14,55Z ' 
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ANNEXUREm 
EXTBAC'l' :noM TJlJI PRoo.KDDlG8 O. TJlJI MEETING O. TJlJI ADVISORY 'BoARD IIBLD Ill' 

Sna.A.. ON 1'vKsDAY, TJlJI 19TH JULY 1932. 

• • • • • • • • • 
• • • • • . . • • • 

.dpplicatiola /,."", IAe Govenl7M1ll 0/ Billa,. and Oriua /Ot' a granl 0/ &. 78,680 spread 0tJef' 

a period 0/ jiue 1/_B/Ot' a BCheme 0/ ,.eaean:A 1m IAe wmomic8 0/ irrigatiola from tube' 
well8. 
Mr. Sethi introducing the scheme explained how very important it W88 to ascer. 

tain- • . 

(a) the oost per nnit of water; 

(b) the prevention, 88 far 88 practicable, of W88tage in distribution ; 

(c) the optimum quB.ntitiea of water to be allowed to dilIerent crops consistent with 
yield and profit; and 

Cd) the most profitable systems of farming that will fully utilise the available 
water. 

He then went through the varions iteme of mcurring and non-l8Curring expenditure 
ud pointed out that the local Govemment were providing more than the usual 50 per 
Dent. of the total expenditure and oommended the scheme to the favourable consideration 
of the Board. Dr. Hyder stated that it would be much better to mfer this scheme also to 
the Committee which would be appointed in due 00111118 to examine the Punjab scheme for 
scientifio l8B8aroh in Irrigation. Mr. Allan pointed out that a great deal of the proposed 
work W88 almady 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 I88tricted 
merely to tube-wells. He doubted whether the problem required a special station but 
favoured the suggestion for referring the scheme to the Committoe. Dr. Hector W88 'Of 
opinion that a major part of the work proposed would be of value to W8Btem Bengal and 
agreed with Dr. Hyder. Mr. Hadow thought that the present scheme had DO connection 
whatever with the Punjab Irrigation l8Bearch Boheme. Mr. MiIne approved the idea of 
mferring the scheme to a oommittoe. He, however, emphasised the importance of the 
IICheme and incidentally observed that the Punjab Agrioultural Engineer had invented a 
new strainer oosting oonsiderably leBS than those already on the market. Mr. Ramamurty 
said that Madras W88 intel88ted in tube-well problems. Conditions of supply of water 
diffemd in the cases of tube-wells and canals. He recommended that the Bihar and Orissa 
scheme should be referred to a Committoe and would personally prefer, if poBBible, that 
the Punjab water requirements of crops Bcheme, Punjab Irrigation Research Bcheme and the 
pl8Bent scheme should all be examined together by the said committee. Mr. MiIne ex· 
plained that 88 the water requirements scheme had already been examined by a Bpecial 
oommittee and recommended by the Board" there W88 no question of any further reference 
to a oommittoe. Mr. Or.rpenter considered that the proposed investigations would be of 
very great value to the ordinaiy Boil-agriculturist. The l88ults already obtained in the 
United Provinces should be available to Bihar and Orissa. He preferred a reference to the 
committoe. Mr. Sethi, in reply, pointed out that the Royal CommiBBion on Agriculture 
had recommended that each province should carry out Buch work and that the principle 
of the scheme had already been accepted by the Board when it recommended the Punjab 
Water Requiremsnts scheme, to which the present one W88 only a complement. He W88 

not in favour of mfening the matter to the Committoe 88 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. 



APPDWlX Xv.m. 
4 .. ·., D .·,S 

SUBJECT Nd. 18. 

PROCEEDINGS O:Jl'. THE MEETING OF THE COMMITTEE APPOINTED BY THE 
ADVISORY BOARD OF tHE IMPERIAL COUNCIL OJ' AGRICULTURAL RE. 
SEARCH TO CONSIDER THE PROGRESS REPORT (ANNEXURE II) FOR THE 
YEAR 1931-32 ON THE SClIEME 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. VLJAYARA- (3) Mr. T. F. Qumu. 

GHAVACllARYA,K.B.E. (Ckairman). 

(2) Colonel A. OLVER. (4) Ma~o!-":r. ~.ltILft~ 

~ ~hll! Malik ~ •• l)AS, 8urewr~ 

The meeting lasted from 3 to 3-15 1'.11. 

2. After oonsidering the report (Annexure U) the Committee WIllI of opinion that it 
was interesting reoord of useful work whioh had been carefully done and that the IJl'IIA$ 
made by the Council had beea usefully employed. The Committee adopted the repon, 
with the suggestion that Dr. Slater might be asked to investigate the causel of heavy mOJ· 
talityamong goats mentioned in the report... The importance of iIolatioQ of Iliok ani~ 
wae emphasised. 

fAe 16th Febrwory 1933. 

---

ClIARAN DAB, 
S_.". 
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AmlEXUBE L 

RSl'QBT JOB THB YUB 1931·33 0111 THB SCHDB :JOB B UKDING EXPKBl1IIENTS Il!I COJ!(
J!(KOl'lOJ!( WITH TaK l1\[PBOVKIfSlfT or GOATS COlilDUCTRD BY DB. A. E. SLATKR. 

At ita meeting held in January 1931 the Advisory Board recommended a Bcheme for 
breeding esperimenta in connection with the improvement of goata to be conducted by 
Dr. Slater at tho Mission Poultry Farm, Etah, and this was sanctioned by the Governing 
Body at ita meeting held in May 1931. The scheme was started with effect from the 6th 
June 1931. . 

2. Dr. Slater has submitted a report on the progreee 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. 

Tile I9IA Ja"V4f'1I 1933. 

CHARAN DAB, 

8ecrelo.ry. 
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REPORT BY DR. A. E. SUTBB. 

The lmprovemt:nt o/GoatB in the United P,.OIJifIUII. 

. A note on the work done for year 1931·32 with a copy of accounts &8 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, I.D.D. 

lntroduction.-An appli?ation fromMr.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 
RI. 25,000 recurring spread over five years) for a revised scheme for tbe 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 RI. 7,000 and. 
recurring grant of Rs. 25,000 spread over five years. . 

The Local Government of the U. P. made a non·recurring grant of Re. 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 bouse for the A88istant Manager, an office, dairy, and godown, and 
quarters for four berdsmen. 

Lines 0/ Ruw,.ch.-The project calls for four lines of research. 

(a) Selective breeding of the best Jumna-Paris by means of recorded milk yielda and 
progeny tests. 

(b) Selective breeding of the best Bar-bari by means of recorded milk yields and pro
genytests. 

(e) 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 senous 1088 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 poBBibls 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 
Btrains. 

Recorded milk yields and progeny tests as in (a), (b) and (e) •• 

The Plant.-(a) Land ...... About 6l acres "of land which has been fenced with atock 
fencing out of Imperial Council Grant have been provided by tbe MiBBion 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 Gr&B8, Napier, and Passamuli for fodder. Abou& 
one acre to lucerne, and 21 acres to paddocks and kidding pen yards. 

(b) B'Uildinga.-A main goat shed l00-ft. X 20·ft. to hold 100 bead of adult .tock. 
All pukka with exception of earth floor, which needs to be of concrete, but funds did not 
permit. Th" interior is divided into 50 stalls, 25 down each Bide, 4·ft. wide, each accom-
modating two. • 

(e) Kidding Pe718.-Thirteen in number 81-in. X 6l.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 ABBistant Manager, quarters for four berdsmea. 
office, dairy for milk recording and grain godown. 

Equipment.-(a) Fencing.-This consists of stock fencing around cultivated areal 
and fencing of paddocks for adult stock and yards for kids. 
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(b) Dairy tqUipmml.-Consisting of milk cans, atrainerB, Bpring weighing balance, 
measures, complete Gerber test for determining per cent. of fat in milk, and thermo
meters. 

(e) O.f/iu tqUipmmI.-Conaist. of desk, almirahB, cbairs, recorda for milk, stock> 
history ledgers, cultivation boob and periodicals, files and typewriter. 

(d) Mi&ullamoll8.-Platform scales for weighing stock and rations, and Chaff cutter. 
Thela and Bins for grain. Castrator numbered tags, collars and chains, medicines, and 
lurgicalauppliea. 

T'M BtaJl.--Conaist. of Mr. A. E. Slater, and his Aaaiatant Manager and Dairy Super
visor, Sirdar SiJlgh Bhatia, I.D.D., Mr. Bhatia is an Honour Graduate in Dairying. After 
graduation he worked 88 Dairy Supervisor at the Agricultural Institute, Allahabad, for 
about one year, coming to Etah from that post. I wish to take this opportunity of M:preBllo 
ing to Government, my appreciation of the faithful and efficient service that he has rendered 
anli the marked personal interest that he is showing in this project. His services com
menced on October 15th, 1931, at a aaIary of RB. 100 per month. 

T'M Benl.-Adult breeding stock purchaaed during the year amounted to 131, 88 fol. 
lowa:-

Jumna·pariB 51 ; ~ar.bariB 39; Toggenburg 11, six being imported from U. S. A., and 
"five from England. Local village goat. (desi) 20; 10 crou bred goats were presented by 
the M~on Poultry Farm, free of COB€. 

Pur~ 01 JumfUJ.PariB, and Bar·bariB.-The Veterinary Department of the U. P. 
_isted us in the purchase of these. In November and December 1931, Mr. Slater and 
B. 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 a Jumna·Pari W88 25 and the lowest 12. 

Maximum for Bar·bari 24, minimum 10. Average price paid for Jumna-Pari 17 and 
for Bar·bari 16. 

Loo&l village goats purchaaed in Etah District, at an average of about 8 each. 

The imported Toggenburga, were purchaaed a t an average of about Re. 306 each 
which included ocean freight, crates, feed and attendance on voyage, railway freight and 
insurance. 

Breed ClIal'lJderi8lics.-The Jumna·Paria are a large dual purpose goat, combining 
meat and milk gualitiu. They seem to be of Nubian and Egyptian origin, and closely I'll
aemble the Nubina goats 88 bred in England and the United States of America. Their 
characteriatice are 88 follows :-

H. S. Holmes Pegler in his, "The Book of the Goat", states .... The beat Indian 
goat. are chiefly the lop·eared type, known 88 the Jumna·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 into this country, having been used on Board 
P. and O. Steamers to supply milk to the p88lengers".· 

To this description, we would add that these goat. are not bred to any standard colour 
or markings; they have a moat pronounced Roman nose (see Photo No.1 and 2). Carry 
a large amount of long and thick hair on the buttocks. The average length of adult males 
. from nose to root of tail ia 53·in; height from withers to hoofs 37·in. ; weight 155 lba. 
Females length 46.in., height 34·in., weight 110 lba. 

Bar.bariB.-The Bar·bari is of a dairy type. Their &mall size renders them unsuit
able for meat ~roduction. They can be eompared, with the Jersey cow. Their origin 
_me to be Africa. H.S. Holmes Pegler in hie book referred to above calla what clearly 
appear to be Bar·baris. .. The dwarf goat of Guinea ". 

The Encyclopaedia Brittanica defines Bar-baris 88 .. The dwarf goat or Guinea goat. 
of Central and West, Afri~ resembles a amall.EngliBh goat in appearance. It is highly 
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resistant to trypanosOmiosis. These goata "U'e aIso found 011 the Nile and in Mauritiua. 
Madaga.scar, 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 udde1'8. Are short haired, and have .mall upright 
ears, and the facial line is straight. They are very short in the leg which is of fine bone. 
They, have the typical dairy wedge shape. 

Colonel Olver, C. B. AnimaJ. Husbandry Adviser to the Imperial Council of Agrioul. 
tural Research, wrote in his report, dated 9th May, 1932, after his visit of inapootion in 
April, as follows: "I was very pleased with the health and appearance of the goa.ta 
and young stock as a whole partioularly the Jumna·Paris. Evidently the Bar·bari goat is 
not so hardy and not likely to be 80 valuable for open grazing conditiollll though a valuable 
goa.t for more oonfined conditions". The average length of the adult male iB 4O·in. ; 
height 27-in.; weight 80·1bs. bf the adult female length 36-in.; height 23-in.; weight '15 
Ibs. See photos 3 and 4. (Not printed.) 

ToggenburgB.-Quoting again from H. S. Holmes Pegler (the famoUi English authoPity 
on goats, we find the Toggenburgsdescribed as follows :-" In the matter of oolour theya1'8 
uniformly of a light or occasionally rather dark drab, best described as mouse oolour, with 
white or greyish·white markings. There is always a streak on each Bide of the face right 
up under the ears down to the muzzle. White is also displayed on eaoh lide 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 Itraight, or 
slightly concave, the eye is full; the ears are of medium size more or lee. erect. The 
neck is long and slender, and there should be always the two taaselllke appendage. observ· 
able now and again in other breeds. The Toggenburg is nearly always • lean animal, lmall 
in bone, of medium size, with a slender neck It. See photol Ii and 6. 

The average length in the male is M·in ; height 36-in. ; weight 182 Ibs. In the female 
length 44-in.; height 29.in.;. weight 130 Ibs. The Toggenburg is probably the mOlt 
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, lOme of the 
best even more. A pure.bred doe in California, U. S. A. weighing 160 Ibs. is oredited with 
the production of 2,0961bs. of milk in 10 months. Another doe is credited with producing 
2,680 Ibs. in a lactation period. This doe weighed 1361bs. . 

The Toggenburg may be claimed to have its equivalent in the Holstein. Soon at 
.a distance they much resemble the females of the Black Buck familiar to all 

They are claimed to be one of the most prepot&nt breeds of all, and have been very 
extensively used in grading up the native stock in the United States of America. 

Our imported ~tock 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 breeder. 

Also from Mrs. A. W. Abbey, likewise a well known judge and breeder in England. 
Her address is Doune Hall, Roydon, Essex. 

The KidB.-Throughout the year controlled selective breeding has been caret'llly 
oarried 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 reoord made. 

We lui.ve lui.d 117 kids d~g the year, of which 34 died, and 32 male. were 101d. 
leaving an increase of lilstrong healthy kids. (See Enclosure No.3.) 

Feeding.-{a) Adult 8tock.-Method followed is as follows. Stud males confined in 
paddocks. All females sent out to graze in separate herds, according to breed. Grazing 
supplemented by green fodder oOllllisting of guines grass, napier, pasasmuli and luoome, alao 
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 eveuing while the goat. are 
being milked, the quantity given being determiDsd by the milk field ~d size of the animaL 



The to~owing crushed ration is 1lI!6d & mixed one cOlll!iating of "barley, 'maize, wheat bra1\. 
ii/l8Ced cake, in the following proportiolll!. In every 100 Ibs., 40 lbs. barley, 251bs. maizll, 
bran 151bs. and li/l8Ced cake 20 lba. }'rom6 chittacks (12 ozs.) to 12 chittacks (11Iba.) 
i8 given daily to milking herd. Stud malos got lib. of grain ration daily, substituting crush· 
-ed grain (Chana) for wheat bran. 

Dry goats receive about! lb. daily-. Rock salt is available at all timcs in the pad· 
doob, and crushed aalt is fed in the grain ration {3 per cent.). 

(b) Kid6.-RAlceive milk morning and evening, all they can drink. As soon 8lI they
.howa desire to nibble, dry bran is fed in hoppers and green fodder, as in adulta, only more 
lucerae is fed. 

RWJrlls.-The folloWing recorda have been kept, (a) milk recorda. (b) History and 
~roeding recorda; (e) Feed recorda (concentrates and fodder). 

(a) Milk Re.cord.-The ideal method is of course separation of 1he kid at birth, pl\Tl 
lOr bottle leeding cjf the same, and the weighin~ daily bf all the milk produced by the 
~m. Th!& mothod is, however, not practicable in India with Ul\IIkilled labour. 

The method followed has beon ,weighing and reoording the milk once a week, always 
on the same day. On this day the kids reooive no milk from their mothers, but are hand 
fed. The Bame herdsmen a.\"ways milk the aame goata. The milking always commences a.f; " 
the same time, to give uniform conditions, recording was commenced when the animals 
purchased started to kid, i.e., in DecembeJ 1931. Since most of the goats aro still in milk. 
"tabulated reoords are not submitted this year, but will appear in detail in the report of 
1932·33, and a oomparative statement of milk yield of" dams and their progeny' will 
.ppear in I'8porta for 1933·34, 1934·35, 1935·3i. 

Though oomplete reoords for the entire lactation are not yet available, yot the fol· 
towing Ag\ltes oleatiygive some indication of production in the breeds under research:~ 

(a) Jumna·Pari.-The maximum amount of milk 'produced in 24 hours by our best 
.Jumna·Paril is g·4Ibs. (Gaa.f; N". 45). 

. (b) Bat.Bari (Goat No. 52) the maximum amount produced in 24 hours is 8 JOs. 

(e) togglmburg tGoat No. 94) the m&ximum amount produced in 24 hours is , 
\ba. 

(a) toea\ village goat (desi)~(Goa\ No. lIt) the maximum amount ptoduced in 24 
'hours is 5 lba. . 

As regards the Toggenbutgs no oonclusions can rightly be drawn until these goats 
"1'8 thoroughly aoelimi~ized. The yields produced by their progeny will be the main test. 
tolonol Olver in his inspectiolt roport rematked "The system of reoording milk yield is 
satisfa.ctory but the percentage of butter fat should be tested and recorded to enable the 
amount of extra feed required to ptoduoe tho increased milk and butter fat yields obtained., 
by better m:!nagemmt, to be aceutatoly tested. Work of this kind has never been done 
8lI far 8.8 I am aware, for Indian goats and exact information on these points and 8.8 to be 
"omparativ(!l feeding value of various locally produced concentrates should be 8f consider
ablo value n. 

" . ~e "'ould add that the Gerber test apparatus was purchaaed in May 1932, a.nd dotel'
mmatlOn of per cent. of fat, total solids, and speoific gravity, 'Conlmenced in June, and will 
be reported in 1932.33. 

(b) Hi&tary (IneZ Breeding Reeord8 • .....contain name of breed; pedigree (this is ~f eOUr8e 
Il?t ~vailabl(!l in purohased goats) date of birth, date of service, No. of huok used, date of 
kidding, No. of kids born, weight of kid at birth date of going dry, yield, during laotation, fat 
pe.r cent. maximu~ yield cjf milk daily, average milk yield during lactation; No. of days ia 
milk and dry. hospital and illness reoords. RAlmarks. (See enclosure No. 4.J 

(e) Feed Reeords.-8how daily consumption of each concentrate fed. 

. . Di~~.-From the very commencement-of the experiment we have consulted wi~h the 
Civil Vetermaz:y DepartmeBt, United Provinces. -and sent many ;post-morteUl specimen' 
Jll~2t~ i 
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'to ~pt: v. H.C. Hickey., ·~he Director. at his re~uest. ·We have lI:rp"ril1nood difficult, 
owmg to the f~ct that very httle n;search work on dlsoases of goat. baa boon don.. in Inwa. 
We are much mdebted to Capt. Hiokey for his ready assistance and advice. , 

. T~e comm~nest diseases we ha~ ~xpe~enoed du~g the year are....:pll6umonia.lpeciaJ. 
Iy In kllis ; a d186ase locally called BISI which aooordmg to Capt. Hickey is as follows. W. 
quote from his letter dated F..,bruary 2nd. 1932 ... From what I can gather and also from 
the post-mortem I carried out while in Etah that the disease is due to parasitic inft>ction of 
the stomach, intesti~lI, and Iivei" and .the resul~i~ 00081/14 is. in my opinion OAl1tIed by the 
.en~arrment of the I~ver due to ohrOllJO hepathtll and ftII?lting in pre88um on the portal 
'VeIn • The followmg treatmont was recommended by him and carried out by U8 ;-

Copper sulphate 

Mustard meal (fine) 

Water 

Om. 

2 

2 

GalloM. 

3 

well mixed togethor until the oopper sulphate is di8Bolved. Dosage full grown Junm".Parill 
2 ozs. of mixture; Bar-Bari 1 to 1 oz. aooording to size and age of adult8; kidl of aU 
classes Hoz. aooording to age. Shake well. before adminilotering. and starve the goats 
for 12 hours before dosing. The treatment can be oarried outovery three 1lI01ltW. until 
confident that the parasites have been overoome. 

We have noted. that the following symptoms invariably oCcur in this di8('8"" (Billi) 
which sooms to be caUl!ed by parllo8itio infection. Loeee weight. Booomee unthrifty. eat8 
much los8 and shows a chara.cteristio swelling under the lower jaw. H .. slight fever, iu 
advanced state, diarrhooa appears. 

The post.mortem revealed edema and other ..,cry charlleteristio conditions. which 
have already been mentioned. It is most likely that thi. most prevalt'"nt di_. which 
appeared with us in January, February and March, is. caUBed by infestationa of atomlleh 
and intestinal WOrDlS. 

The villagers tell us that. the disease i. caused by gr&iLing on rank gr&AA growing in 10" 
Ilpots and sta.gnant pillet'S. The same disease that we had was also prevalent in the adjllCOnfl . 
villages during these months. We were also told that this disease appears only in the winter' 
months and this was our experience. 

Post·mortems revealed most commoruy the presence of tape worme. also round 
worms. An incrense in size of gall bladder and liver. In most cases the lungs were 
affected which may be due to the presence of lung worms. 

MottaUty.-HIUl been heavy. We have to find suitable and efficieni remedies. During 
the year we have lost 26 adult., this being about 19 per cent. The grcak~ mortality 
occurred in BiLl'-baris. In Toggenburgs we lost four. out of eleven. this being about 36 pet 
cent. 

Stamina seemB to be greatest in the local village goats (deai). none having died. Jumn ... 
Pa.ris and crossbred come next, followed by Bar,baris and Toggenburga.. (See encloeute 
No.2.) 4 

We would stre8B the necessity of adequate segregation quarters. at Jlft8OI1t tbfore being 
bone. Col. Olver, C. B .• remarks .. In regard to the control of di_ it is important tha' 
isolation facilities should be increased ". It is also important tha' the floor of the maid 
shed shoUld bs made Pakka. May we quote again from Col. Olver's inspection report 
.. .As I explained a.t the time of my visit it is not possible for this Councilto pnwide funds 
for the improvement of the buildings and IICCOmmodation. I however agree that the floor 
of the main milking shed requires to be made impervious to the extent IleC6III&I'Y to insure 
that urin" and faeceS can be flushed down and swept oui of the building in the channels 
»mvided for the purpose at. the back of the goats. The 1ImO\IIl' contributed by UMr 
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Provincial" Government towards the scbellU'J baa hitherto been a very 8mall proportion of i1ie 
""0011' OO8t and it iB felt that the Provincial Government 8hould do 80mething to hl'lp in thi8 
matter. Now that I realize that the shed referred to'previously &8 the main shed i8 really 
the milking shed I feel sure that the position can never be satisfaetory until this is
done", 

C"ondu.siOn;-The work of the paBt year baa been largely tliat of' construction of 
1)uildfugs; fencing of cultivated areae and paddoeks; planting of fodder crops on trenched
l&nd and' of tl"llQl for sh4de and fodder; procuring of equipment; p1lJChase of live stock an 
importation of Toggenhurgs. DiBgnoeis of disease. post-mortems and a _reh for euitable 
remedies; compilation and printing of IlIlCC88&ry ledgers for records. From now on. our
reports will be of a more technical nature dealing particularly with thedcfinite researeh. 
probrems in 00l' projec~ 

We feel that we have here a virgin field of grl'at promfBe. We would point out that 
whereas both the Government of India. Imperial Council. and Provincial Government8 
have 8pent time and' very large sums. on the improvement of all other kinds-of live stock. 
not forgetting poultry. that almost nothing baa yet been done to improve the" Poor men's
cow·· ... which is 80 widely loved and appreciated in Europe. England and the United States: 
or America. providing as it does. on 8 small quantity- of fel'd. a nutritioU8 and plentiful· 
Buppfy of milk for the cottager and humble peasant. It baa clearly been demonstrated that 
from 5 to 7 goats can be kept &8 cheaply &8 one cow. 

Acknow~.-We would thank the Imperial Council of Agricultural R06I'arch for 
this grant ; likewise the U. Po Agricultural Research committee and the U. P. Government. 
Our 8pecial thanks are due to Colonel Olver. C.B. Animal Husbandry Adviser to the 
Imperial Council. for hiB valued advice. personal interest and lIBSistance; also to the Civil 
Veterinary Depa..tment, U. P .• mentioning lI'pecially Capt. V. H. C. Hickey. Director. Capt. 
Davis. Superintendent Agra. and Dr. Wahid Ullah Khan. Assistant Surgeon. Etall for their 
great help and ready lIBSistance ; 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. }Iuttra; Col. J. Matsen. C.B.E .• I.A.; 
F. J, Gossip. Live Stock Expert Government of Bengal. and Professor F. A. E. Crew. M.D .• _ 
D.Sc .• Ph.D •• and Dr. F. Fraser Darling. Ph.D .• N.D.A .• N.D.D .• of the Imperial Bureau' 
of Animal Geneties. University of Edinburgh. 

Fina.lly we were' much gratified and honoured in receiving a visit from His Excellency 
the Goftmor of the United Provinces. and C. W. Grant. Esq .• I.C.S:. Commissioner of the 
Agra Division. in January 1932 and would extend to thellJ- our thanks. 

They made" tour of inspection on the occasion of their visit to Etah. for the XVth 
Etah Poultry SOOw. His Excellency having kindTy coneented to prl'Side at the Prize Distri
l)Ution. Sir IIIelcolm Hailey expressed himself &8 well satisfied with our plant. building. 
and stock. and &8 following our project with sympathetic interest. -
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E."\CLOSVRE NO. I. 

Statement 81wwing Receipt8 and Expenditure oJ ,he Goa' Brtuling Farm, Eta". 
. Jor tlw. year 1931.32. 

Receipts. Re. A. P. Expenditure. Rs. A. r. 
By grant given by the 1m· l(~:IOO .0 0 To live stock 6,086 6 8 

perial Council of Agri. To Fencmg l,ll1S 14 6 
cultural Reaearch 

By sale of milk .. 72 7 6 To Cultivation 901 S 5 
By sale of male kids {7 8 6 To Fodder .. , 277 9 9 
By services of Buck.& .. 1 4 0 To Gra.in 39S 2 ~ 

By Hides '11 0 . To Salaripi :-
Assistant 650 0 0 

Menials 619 1 0 
To Travelling alIow&llCt'B 118 fj () 

To Fann Equipment 697 10 () 

To Dairy Equipment 85.12 0 
To Office (Typewriter. Fur· 

niturt', RCords Looks, 
etc.) •• 787 2 0 

To MedicinN {I 0 0 

To Fann lIiacellaneoU8 107 { () 

10,774 12 8 
Unspt'nt Balance 61 2 • 

10,825 15 0 10,825 15 0 

E...lIICLOSC:RE NO.2. 

Live Slock Statement Jor the gear endinJ 1931-32. 

Balanc('! on 
No. Breed. Male or Fe- Soock Deaths. hand on Totar 

male. purchased. 31st March Rcmarka. 
1932. 

1 Toggenburg •• {Male 2 n 7 
Female 9 , 

2 JumnaPari •• {lIfale 4 4: I 46 
Female 47 6 

3 BarBari •• {Male 3 2H 24 
Female 36 15 

4 Desi .. .. Fpmale 20 I 19 19 
(Had to be 
dcmoycd). 

6 Cross-bred •. {Mate 1 U D 
Female 9 1 

Total 131 26 105 105 
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ESCLOSURE NO.3. 

SIoc" Slalemenl (kid,,) lur tlie year ending 1931·32. 
Stocl 011 

No. Breed. Male or Female. Kids born. Deaths. Sold. haDdon 
318tMarch 

1932 • 

1 Toggenburg •• {Male 3 2 1 
Female 3 1 :.I 

2 Jumnapari •• {Male 21 6 10 5 
Female 15 3 12 

3 Bari·bari •• {Male 33 8 19 6 
Female 16 5 11 

4 Cross·bred •• {Male 12 7 5 
Female 10 2 8 

liDesi •• {Male 3 3 
Female 1 1 

Total 117 34 32 51 



HISTORY ·SHEET. 
ENCLOSURE No.4. 
No. 011' GOAT •••••••••••• 

L·· ......................... . 
{ 

................................ -« ......................... . 

Sire .......••............... II' • . 

. { .................. " .... ~ 
•••• ,........................... . r 

.......................... 

{ ........................... . .......................... { 
............................... . 

D~m.......................... { ......................... . 
• •• • I", ................. " ........ '" ••••• 

........................... 

DATJI OJ' BmTR .............. . 
WRIGHT AT BmTR •••••••••••• 

BREED ••••• -•• " •••••••••••••••••• 

• .. " ....... '\" .............. t' ........ ................. .. 

................................ 

. ..................... " ........ . 

.._ ................... " . 

.......................... . .. .................................................. .. 
.. ............... '.' '\" ....................... .... to· .. , 

. Yi"ld dClring Number of HOlipital and 1I1n""" 
Number Date of Date Number of Date Lactation. Maximum Average ofdaya. Recorda. 

Service. of of KidaBorn of yield Milk yield 
Buck. Ldding. (Male or Fe- goingd.ry. Milk Average a day. during !act.-

male.) (Lba.) Percent. tion. In Milk. Dry. D ... Date from Romarka·. 
. age of fat. .t·to 

- - -



APPENDIX XIX. 

SUBJECT No. 19. 

'SCHE~JE FOn. CONDUCT1NG RESEARCH ON WARBLE FLIES AT T~ Mntt. 
TESAR RESEARCH INSTITUTE AT A COST OF Rs. 32,400 SPREAD OVER 
A PERIOD OF 5 YEARS. 

Attention is invited to the ,'. 'emment of India, Educa.tion Health a.nd Lands Dt'part
'moot letter No. F. 43/33·A., d"'l£d the 3rd February 1933 IAnnexure) forwarding tho 
IICheme mentioned above. The scheme h&l\ been dra.wn up by the Assista.nt Research 
Officer, in c~rge of Entomological Branch of the Imperial Institute of Veterinary Re
.. ~rch, Mukte.ar, under whose supervision and control the reBearch will be conducted. 

2. The scheme is now for the lIonsideration of the Advisory Boatd. 

'1'he 6th FebruCU'Jl1933. 

CHARAN DAS, 

Secreta'7l. 



·ANNEXURE. 

'tOPVOI1 LETTER mOM THB OFPlCtATIl(o ADDITIONAL DBPUTY SECRBTARY TO THii Go·v. 
ERNMENT OF INDIA, DEPARTMENT 011' EDUCATION, HEALTH AND WilDS, TO TUB RICO. 
RETARY, IMPERIAL COUNCIL 011 AORICULTURAL RESBARCH DEPARTMEIIT, Nq. F. 43/ 
33·A" DATED THE 3RD FEBRUARY 1933. . 

Scheme Jor conducting re8earch on Wa~bze flie •• 
I am directed to forward' Bcheme (Encl08ure II) submitted by the As,istant ReaMrch 

~fficer in charge EntomologicaJ Branch. Imperial Institute of Veterinary Research, Muk. 
tesar, for conduoting research 011 Warble flies, together with a coPt of a letter from the 
Director, Imperial Institute of VeterinarY Research, No, 0/2393, dated the i{)th D~enl. 
ber 1932 (Enolosut\) I). The Government of India approve til, acheme whioh. it will be 
Been, involves an expenditure of RI. 32,400 spread over a period of five yeare including 
Rs. 3,230 on account of leave and pension contributions in respect of the ptoposed lItalI, 
which sum, however, has not been calculated in accordance with the Finance Department 
letter No. F·l.XI/R.I/29, dated 17th JUI}ll, 1929, and may be taken as a rough estimate 
only. Th~ tateS of pay proposed for some of the ataff will probably al80 require recon· 
sideration in the light of the new scales now proposed for aimilar posts but any chanliel 
thus made will proba.bly reduce the cost and not increase it. In the ordinary cour'e 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 Impetia.l Council of Agricultura.l 
Research, with II. request that a grant should be made to meet the cost. AI. however, the 
next meeting of the Advisory Board of the Imperial Council of Agricultural Research ill 
to be held from the 16th to 18th February 1933, I am to forward the Icheme direct. an. I 
to ask that the deOision of the Council may be (lommunicated to the Oovernment of India 
in due course. 

(ENCLOSURE I.) 

'COpy 011 LETTER FROM THB DmSCTOR, IMP]l:tllA.L INSTITUTB 011' VETtBt"I.ABY Rk!lltAMTr, 
MUKTESAR, TO THE GOVERNME.!i'l' 011' INOlA, DEPARTMENT 011 EDUCATION, H&AL'rH 
AND LANDS, No. G/2393, DATED THII 29TH DECEMBER, 1932 • 

.Application Jor a grant from the Imperiut ClJttncil of Agricultural RUWM /0'1 reatarcA 
on Warbla Jlies. 

I have the hobour to enclose herein a letter (Enclosure II) from Mt. S. K. Sen, ,..ho 
is in charge of the Entomologic~l work at this Institute, explaining the necessity for .,me 
work to be undertaken in connection with the Warble fly pest in India and alao detailing 
the extra staff which will be required if this work is to be carried out. 

Mr. Sen's letter explains the position 80 well that it ill unneeessar1 for me to say much 
more than that I consider the investigation is very urgently required in view of the enor. 
mous losses which this pest is known to be clI.8uln~ to one of the most Important indIl8t1'i~. 
of this country. I have had in mind the underhking of 80me such invutigation as this fot 
1I0me years past, but I delayed any action until the report of Hides Cess Enquir.1 Committee, 
which sat in 1929·30 had been received. 

Aa Mr. Sen, points out, this scheme whioh we now Bubmit ie a very small one com· 
pared with that recommended by that Committee, but I feel that ill would be wrong 
to delay any longer the initiation of an investigation into this PE'st, and any results which 
'We are able to obtain as the outcome of the investigation now propoaed will be at the di. 
posal of the workers in· any larger scheme of research which may be set up at a future date. 

I also enclose a sta.tement showing the estimated cost o! the scheme as propotled by 
Mr. Sen and I may state that it will be possible to find houslDg and laboratory accommo
dation for this amount of staff at Muktesar. The amount of leave and pensionary con
tributions which will be required in case all or any of the staff appointed are alread1 
in Government service is shown separately but, if any of these men are directly recruit
ed, the amount provided for them under thia head wiU be laved. AI it ill proposed to 



pmhle them _ith free housing 8OOOmmodation,. houae rent a. io per cent. otthelrpaf 
. which presumably will h.ve to be paid by the Imperial Council of Agricultural Research 

to the Government of India, baa alIJO been included. 

The whole acheme amouna to only Rs. 32,400 lipread aver five ye!l.l'8 and I submit 
that thiS ill a very modeSt ammint in comparison with the great 1088ell caueed by this pe8t~ 
BOme of wLich at leaat we ahalI hope BOOn to be in a positioD to prevent. It is our inten. 
tion that .. he Entomological Aasistant who is to·be engaged for five years, will work oa 
the life history and bionomics of the different lIp8Ciea of Warble fly occurring iii. this country' 
under the direction of Mr. Ben, and it is hoped that in the course of two ye&r8 his work 
will have advancM to IlUCh • Btage that it will be possible to introduce suitable methoda 
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 lIp8Ciea of fly 
and it is coDBidered ~hat for this field work a Veterinary Assistant, with an Entomological 
bias, working in collaboration with Provincial Veterina.ry Departme.af.s will be able tit 
obtain the .,. result.. .. 

In conClUsion I may say that t liave the greatest faith in Mr, Sen's ability to superviatf 
And control this work and I thinlt we may look forward to obtaining some liaeful reaultat 
from any money which is allotted to us. 

Aooof'ding to Mrl Green'. endoJ'llement Nd. 30s4-A, dated the 25th November 1932. 
any 80hemea for ounaideratioa 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 shon I request that, if the Government of India approve of this ap
plication f4Il' a gran$, the case be forwarded direct to the Council as early as possible. 

~ .. __ s 1 ' 

Copy Olr U'!'1'lt1t hOM: MB. Sl K. SBN, AssISTANT RBSEARCiI OI'FICER; iR tlLUIGiI ENTO
MOLOGICAL BI!.ANCB, T6 m. DmBCTOB, IMPBBIAL hiSTlTUTB 01' VlITKBUJABY RH
flBABClI, MUXTBSAB-KUlIlAUN, DA?lm TJIII 20TH DBCBllBER 1932, 

Ptopoaal/ot 1M appointment 01 ewo .dlllliBtanIB, 11M LalJOratory Subordi~ aM oM pemf 
lor ~ 1m Warble Fliu. 

I han the ho'noV to JeqUllBt that the Imperial Council of Agricultural Research Diay' 
be apJllO&llhed for the grant of a sum of Rs. 32,400 spJead over Ii years for research work 
in CODllOOtion with the Warble Fly PllBt Hi India. The graBt asked for will be utilieed in 
maintaining an Entomologidal Assistant and a Laboratory Subordinate for this work fOF 
the Whole of the o.yMi' period mentioned above and a Veterinary Assistant and a Peo!I 
for the last 3 years of this period, as shown in the estimate enclosed hereWith, It is sug
geeted that the two Assistants and their inferior staff should have their headquart.ers at;. 
Muktesar, where they eould perhaps be provided With rent-free quarters and also supplied 
With the nectissary laboratory fatilltie8 in the EntoDl<llogy Branch of the Institute. To 
earry out research work of the nature Jequired, it would be desirable for the Entomological 
Assistant to hold a University degree in Zoology and to possess some entomoJogical training 
in addition, while~. Veterinary AslIistant will be requlred to show an aptitude for thilt 
type of work • 

. ~ applying for thll grant of this amof1ilt, I have been at some pains in coming to III
cl8Cl8lOn as to whether, considering the importance and magnitude of the warble-By 
problem in India; it would be worth while; with the aid of the small staff mentioned above 
to embark on any scheme of research, however Inodest in scale, in connection witlk· this; 
problem, particularly in view of the fact that it has been stated to be the coDSidered 
opinion. of the Hidee Cess Enquiry Committee in India that it would involve an annual 
expenditure of not less than Re. 50,000 to deal with this problem in an adequate manner, 
this sum representing the cost of maintaining two highly trained Entomologista. one for 
~e North'~llBt Frontier Province and the northern and western Pimjab and the other f~ 
Smdh, RalPutana,. B?uthern and eastern Punjab and western United Provinces. W1We 
a Bum of. RB. 50,000 18 by no means an exaggerated estimate of the annual aggregate cost 
of .~ancmg a ~.h project of this kind, on6 would hardly feel justified, ill view of tLer 
8X1Btmg financialaumgency. in expectiJlg the Imperial Council of Agricultural Re&ea.rclt 

M17:lICAR 
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to be in a position to allocate t.his amount until ... rt'IeommE'nded by the Hidea c- En
quiry Committee, the Council is in receipt of a grant-in-aid from the propoaeci C_ Fund 
Committee. It, however, does not appear to be known if or when tbie Iaet named com
JDittee is likely to function, and in the meanwhile the enormous drainage in the country', 
wealth that is being eontinually caused by the ravagee of the warblo-fly peet .tands in 
~eed of being arrested without furtb~ 1088 ,of time. 

On going over the available rt'Ieorda of work done in this field in other eountriea and 
from my own personal experience (extending over upwarda of two decades) of the warble
fly problem in India, it seems that a certain amount of buio .-reh. leading eventually 
to the development of IUitable measure for oombating this pest, could be carried out even 
within the space of the five-year period for which the grant is being .. ked for, provided • 
.. 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 oblltlrva
tions in the field. Before enumerating the actual items of ~h which it is proposed 
to underake. it would seem desirable to make a few general remarb upon the nature of the 
warble-fly proJ?lem both in India and (for comparison) in Qther oountriee., in. order that 
these items may be preeented in their true porspectiv8 for the ooDlideratioQ of the COIlDcil. 



(ENCLOSURE n.) 

. I."'-~""ltltt.l" 8' fAe RatYJgu eall8ed by Ike Warbll.Flg • 
.As BOMe knowledge of thelife.history of the warbJe..fly is easentisl in order to be able 

correctly to appreciate the utent of damage caused by it, this may be ·briefly dflseribed 
.. follow.:-

The common warble.fly of India (Hypoderma lineatum) deposit. it. eggs in aeriet 
of 5 to 20 ul\1lally on the lower part of it. hOll". body, the favourite _, 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 it. host. A period of about 7 months elapses betwoon. 
the disappearance of the larva beneath the skin and the appearance of the characteristio. 
warble lump which it causes on the back of it. host. The larva now pierces a hole through. 
the warble lump to the outer air for the purpose gf breathing and while in this situation it. 
undergoes further development, and when full·grown, it squeezes itaelf through the orifice 
in the warble, falls to the ground and crawls away in aearch of a crack in the soil, in which 
it attains it. pupalltage. The fly emerges after a pupal period of about 2 to 4 weeks. H. 
lineatum although primarily the warble-fly of cattleris known occasionally to attack goat.. 
The true warble.fly of the goat, however, is H. CNINi, but; there are records of it. occur·· 
renee in cattle as well. 

An obvious sequel to the escape of the-larvae from the warble lumps fir the m&llD6I' 
described above is that the ~de of the affected animal is frequently so riddled down the· 
centre by warble-holes (the number of I\1lch holes depending upon the number of larvae 
that have escaped) 81 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 l\1loh,.unlike 
the cases of most other diseases of animals, the quality of the damage involved hardly 
lende itself to being made the subject of controversy or speculstion, although for a quan· . 
tative estimate of this damage .. an examination.of the a.vailable statistica onth6subject . 
will be necessary. . 

The II warbling" of the- hide, however, is not·the onIykind of damage attributable . 
to the warble-fly, although this by itself should constitute I\1lfficient justification for the 
allotment of the small grant asked for; Some of the other ill·effect. of warble·fly attack, . 
as recognised by workere in Most oountries where the pest is known to occur, are-:~ 

(~} Gaddlng or almlu8 gallopmg on the part of cattle as a means of escape from the 
attacks of the fly. This has long been held to he responsible f~ lOBS in their . 
condition and milk supply. 

(~); Licketl bee[;"This name is applied to inflammation caused by the mature grubs . 
under the skin. the affected parts being unfit for human foed, with the r&II1llt 
that the aggregate amount of 1088 in meat is considerable. This condition·. 
was given. prominence during the WBE by the Ministry of Food in England 
as."-oausing serious.loeaof meat ".: 

(c~ Byp~ rtI81.-Thi8 denotes·. the condition which reaults from the penetra
- tinn of the first·stage larvae of HyprJderma into the skin .of its host, the 

conditiolil being characterised by the occurrence of exudate and pimples at
the points through. which_the larY!l8 have penetreted.. 

(d) BypotkmuJI~aflllpllylaN(~-f"D8tfIJP/JtfI''') • ..,..This iSa'lIUb-acute malady, BOm&
times resulting in the-death of the host, caused by the rupture of the grub . 
during the prooesa of its 'extraction from. the warble. lump. 

It is obviously not- possible to estimate the exact monetary lOBS oaused by. the foUl' '. 
conditions mentioned above. but neverthel688 they Will have to be given due considera
tion in arriving at a oonclusion.concerning the general economic status of the ox·warble., 
i1yw this countq.. .' -
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it-TIle Estimated M~tary Etjuivalem oJ tAe Damage 10 HIJ,q eraUM4 G"fllUJllg "11 tIt4 
. Rrwagu oJ the Warble-Fig ifl IndiAs. 

(a) Hidu ofCattle.-Acoording to the Ia~t cell8U8, ~dia', ,took of cattle baa berll 
.estimated to be 183 miIlioll8 or about 30 per cent. of the world', cattle, whilst &I pointod 
out by the Hi9-e1l CAlss Enquiry Committee, her estimated produotioQ of hiw;. and kil'fI 
IIiz., about 25 milliOll8, amounte to between 25 per cellt. and 35 per cent. of the world 
production. Actual figures have been given by the Committee to show that .. aDlOn~ the 
.chief stock.raising and hide.produQing countri811 of the world IQdia ia in a poIIitioll to ~pare 
a big surplus (of hides) for export ". Although eDOt WormatioQ ia Qot available con. 
ceming the 1088 suffered by India 8.11 a r8IIult of the damage caused by the warble.8y, it. 
would be re880nable to Qonclude from t~ t",:o foregoing Btatemente that the 10IIII, at any 
Fate, is not below that Buffered by any other Bingle country iq the world, and it would bfI 
P!~~lIting to quote here the figures obtainable for IIOme of ~l\8II8 COUl\tri~ ;-

Great Bl'itaifl.-Between £400,000 anel f;500,ooo. 

Unite4 Statu 0/ 4nwica.-Over £~,()()O,OOO. 

Canada.-2'1, 5 per cent. of the hid8lll18riously damaglld. The aqqual dalll&gII h84 
bee~ oomputed to be 20 per cent. of their valyq. 

Germany.-Between £150,000 and £200,000, 

Fr!lflU,-Francs 11,000,000, 

Italy.-LiN 5,500,000 tQ 7,000,000, 
I 

There are re880ns to believe, however, that the actual ftguN fop In,dlal, ool\Aido .. b1,. 
Jiigher th'ln of any of tho88 quote4 above, and iQ thia con~otio~ the following quotatiol1ll 
Will be of interest:-, 

" Itb,~d been reported that hid811 Bhipped from CALloutta, Mad .... and 
Bombay were depreciated perhaJIII to the extent of 50 per aeot. on 10 peP 
pent. of the skins, while thoee 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 shipments from Calcutta warbled hid811 are 
Ilhiefly to be found in parcels which have come from the North· 
West Frontier Province and the Punjab, fully 50 to 75 per cent. of the 
hides being affected. The warbled hide!t are found ohiefly amoo~t thoae 
which oome into the market between November and Janual')', hid811 be~ 
sometimes riddled down the centre (along t.he backbone) by as many.,. 
500 warble-holes and thus reduced t,o Jlu~ an eight of the value they othor, 
wise would have .•. !' : • ! 

" Veterinary reports estimate th",t 40 per cent. of the oattle and go&t hid ... in t~ 
Punjab are warbled, and that 8uoh warbled hid811 are a~ very common ill, 
BaluQhiatan, Sind and Raj~tana.,,,,,,,,,,," 

(Fletcher and SIln, 1930), 

Reference may be made here to the fact that Cr088 (1926) found 12,000 cattle infecte~ 
·with warbles out of a total qf 42,000 Qxamined by him in one yeu alo~ in the Salt Ran~ 
in the Punjab. 

As an example of the monetary 101\8 suffered ." pne locality alone on lICOOunt of tlus 
II warble, the tiok, brands and other marks, etc.," the Hid811 Cese EnquiryCommitte. 
on the authority of the Calcutta Hid811 and Skins Shippel'l' Association, quote the f911owiog 
instructive figDr811 : II About Rs. 20,00,000 per annum in respect of Agra hidee (estimated 
produotion two DlilliODB ; about Ra. 9,00,000 in respec~ of ordinar;r artlllnicated cow hidels 
(estimated production six millioll8)", In the C888 of Bkins, II the damage due to variOUl 

defects inoluding warble holes hili! bee~ estimated at Rs. 45,00,000 per annum ", 

Although in the oases mentioned above, no prellise estimate ~ ,"vaiIable concemin, 
the loss due to the warble.fly alone, it may be assumed that the bulk of the 1081 iI attr~· 
l',,~a!>le W t~is fi" jn88mucb, aa the d.m!ct dama~ to hi~ C&\1I!8d b, til;q Ie, I'll aU J'r&Ow 



tiea1 JI1U1I08Il8, almOilt negti~ible (altru;lUgh .. vectors of ~ they al8 amoDgst the most 
..,rious pee .. of cattle). Thus, making a liberal alloW&noe of 50 per Clent. of the depre. 
eiation .. being due to branding (for it haa been Btated by all InWan expert that brand. 
ing oaU88B depreciation" often by .. much .. 50 per Clent."), the annual 10IIII in the value 
of hidee, kipa and Bkina attributable to the _ble.f1y in the Agra area alone amoun .. 
to Re. 37,00,000. 

(6) 06at .i1'..,.-The ~I of goata and Bheap yielded by the lateat CleDBDB iB M millions. 
but unfortunately the figure for goa .. alone iB not available, nor iB ally information obtain· 
_bIe concerning the world Btook of theae two Bpeciea of animala. However, the groBB annual 
averag. production of goat and kid skinB in India baa been eatimated to be 27 milliODB. 
and further, .. it haa been oalculated that India accoun .. for 118&r1y one·third of the total 
production of goat skina ". It folloWB therefore that the 1088 to the country's reaooroes 
on account of damage to goat ekina through the ravages of the warble.f1y iB considerably 
hig~r than in any other single country in the world. The following quotatioDB illtl8trata 
the extent of 10IIII under thiB category Buffered by oerfAlin localitiea in India : .. In the Salt 
Rang. Area (in the Punjab) f10cke (of goa .. ) have been found heavily infected (40 to 90 
per oen~)" ••••• (Cro6a, 1926). Again, according to Davenport (1930), .. over 90 per Clent. 
of the goa .. purchased (in BaluchiBtan)ahowed infection, and of these a largv number had 
... many aa fifty 1eBiOl18 per animal ". Again, it iB stated by the Hidee Cess Enquiry 
Committee, on the authority of Mr. Meyer (of MeB8rs. Briskey and Company of Cawnpore), 
that .. eve .. 80 per cent. of the goat ekina may be warble-aflect,ed during the worst part 
of the seaaon .. and that" defecfAI due to the warble IUe worse. , .... Jead to greater depre
.ciation, than flaying defects." 

, As to the mOJ!,Ctary equivalent of the aggregate 1088 caused annuatty to India's re
,aouroee by the combined ravages of the 011: and goat warble fly, this cannot, even on a 
.oonaervative eetimate, be less than 11 crores of rupees, for it haa been computed by the 
Hides Cess Enquiry Committee that the annual production of raw stock (including a 
negligible quantity of sheep 8kinB) in India can be valued at 181 crores and that the loss 
due to depreciation from all C8U88B amoun .. to 3·~0 crores, BO that at \eaat 50 per cent. 
,of this deprecia~ion may perhapa be wely at~buted to the ravages of warble flies. The 
~tuall088 is doubtle88 considerably higher, for, in Canada, the ravages of the 011: warble
fly have been held to account for a monetary 1088 amounting to 20 per cent. of the value 
pi hides, and there ia no reaaon to euppoae that India iB any the better in thiB respect. 

m._A Briif Runty o/1Ac Wer,k dorae i71 other Cou1llriu. 

If; would be iDBtl"llctive briefly to consider here certain &8pec" of the work that is 
J>eing done in other countries in cOJ!,l1Cction wit4 the warble·f1y problem. 

(a) 171 England.._The Warble.Fly CoDlIllittee appointed by the Ministry of Agricul
ture and Fisheries iMued, in 1926, a CIOmprehensive report embodying their recommenda
tions concerning the " possible ways and meana of exterminating the Warble.Fly Pest " 
and during the past 3 years, truly phenomenal progress has bee~ made towards the era
dication of thiB pest in cerfAlin &re&II &8 a result of an almost .. whirlwind campaign " 
Jltarted by the LeatheraeUers' Company'B Warble.Fly Committee. Thee1l:peDB8B involved 
in carrying on the work of the Committee were met from grants·in-aid received from 
the Empire Marketing'Board (vide pagv (6, .. Empire Marketing Board, May 1931 to May 
1932 " J1/Jle 1932) and aI,9Q fJom con1;ributions :received trum varjousbodiea interested in 
the problem. Some Btriking ~ of the $1lccesB of the campaign mentioned above an 
IlOntained in a report, issuecl in NOftIIlber 1930, by the Department of Agricultural Educa
tion, Woroestershire. According to thiB report, a reduction tc) tho extent of an ~veraga 
of only one warbJe per head (all atock) was efI.ected, &8 the :result of an intensive campaign. 
in an .,. cont.aining .0,196 head of cattle which had an ~~ WtW !J!feqtation of 8·' 
warblea per hll!lod,. 

(6) Denmarl:, (e) &lgium aM (Il) 8~-Legislative action haa bren taken in'alI 
~ three countriea to make treatment of C8tt1e against warbl&f1y infeatation compul
flOry. ,In Denmark. the enforoement of legislative measures bai resulWd ill warble-fly 
WOitatjoll ~ Jeduced Dolq 21Hi to 1_ thaD. 6 per cent. . 
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(e) nermany.-The problem of the warble-By in thie country Ie being dealt with by .. 
~oint orga.nisation representing both the tannners and hide-dealere and intensive trialtf 
are being carried ou~ ",ith va.rioua methodt of eradicating the peat. 

<!l United Slola 0/ Amtrica_Extenaive investigatiOlll have been oarried out u~n 
the life·history of the ox warble-fly (vide .. The Cattle Grubl or Ox Warblea, tlwir Biolo. 
gies a.nd suggestione for Control," by Dr. C. Bishopp and othere: 1926). .. An investiga.
tion is being undertaken in an area where the fly has Dot yet become esta.blislwd in IIIB 

endea.vour to discover an effootive method of controlling the 1Iy ". ' 

tv.-Some proposed i~ms 0/ RellPArch in ths Warble.FIg Problem i1l India. 

It is needless to aa.y that in the countries mentioned above, the development of Buit. 
able combative measures against the wa.rble.f1y h ... only been made poMible ... a reIIult of 
intensive resea.rches into the Iife.history and bionomice of the fly, so that whatever may b .. 
the type of organisa.tion formed in Inllia to deal with thi. problem, it will be JlO'Ierl~ 
to a.chieve tangible results in eradicating the pest until It il in JlO88e8Slon of Cf'I1ain funll .... 
mentaJ fa.cts ooncerning its habit. and dietribution. The Hides Cesa Enquiry Commiltt>e 
have used the expression " adaptive reIIearch .. with reference to the warble· fly problem 
in India, presumably meaning tha.t it might be possible to adapt, for the benefit of Tnelia, 
the types (and perhaps, to some extent, also the reIIults) of re1188reh executed In thil lipid 
in other countries. This, however, as the Committee have evidently recognised, II poMihle 
of a.chievement in India only to a very limited extent, particularly in the absence of Buit
able organisations which might be invited to co·opera.te in inveetip:a.tiona of thi. kind. In 
suggesting the following items of research, regard h&ll therefore had to be paid to thf dis· 
abilities mentioned above and also to the fa.ct that any work that i8 undertaken should t~ 
of a kind that could be expected to yield tangible result. during the 5-year period for whkh 
the grant is being asked for. 

(a) Speciu 0/ Warble·Fliu oocurring in India. 

in the history of Veterinary Entomology in India, there perhap. does not exist a morr 
amazing example of our ignora.nce of the insect fauna of thi. country than the fact tha.t, 
until recently, the common species of ox wa.rble-By in India W&II regarded to be Ifypod~rma 
boviB, whilst it is now known to be H. lineatum. As for H. bovU, however, although there 
is no definite record of its occurrence in this country, it would be useful to rememhe!' tha.t, 
&8 remarked by Warburton (1922), both H. lineatum and H. bot-ill "oceur, though very 
'UllequaJly, in all countries from where warble attack has been reported ", It may he 
mentioned in this connection tha.t out of a consignment of about 50 specimens of wa.rhle
grubs received at Posa., during 1923·24, from Vcterina.ry Workers in the Punjab, about JZ 
were made out to be H. bovill (Fletcher and Sen, 1930), 80 tha.t the first desideratllm in 
(lonnection with the warble·f1y problem in this country is to obtain confinnation of this 
finding, and this can onJybe done by an examination of &II many lpecimenl of warble-grubs 
:as possible,collected from infested looaJities in India, at different timee ?* the year. ~~ 
'indirect, but equaJly important result of an inveetigation of thie kintlwlll be the acqU!"I. 

, tion of definite knowledge conoeming the relative abunda.nce in India of the three specnell, 
Damely H~ Zine.atum, H. boviB and H. cro8Bii and also their regiOlllll distribution. 

(b~ The. 8ea8onaZ prevalence 0/ Warbk-jliu and the. ExtenJ 0/ /JamagB caU8etl by !hem in the. 
dijJert:T/J localitiu in India. 

In November 1923 the present writer, in collaboration with Mr. T. Bainbrigge FTetcher; 
(la.tely ImPoriaJ Ento~ologist in India), had copiee of a circu1a.r distributed am?Dg 
Veterinary Workers in the Punjab, wherein information 11'&8 requested upon the IUbjec$ 
mentioned above. The statements received from the different district. were, however, 
diScrepant aud could hardly be utilized for the purpose of arriving ~t a ~clU8ion in 
zegard to the extent of infestation and the sea.sonal ~ce of the ~ It 18 n~ 
to mention that exact information on theae two pomts 18 of the tim uoportuwe m thIt 
matter of devising control measures agamat these pesta.. 
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(c) TA4 Fadorl ",1hCA dektmiflt 1M t'OIIUIItmtWII 01 H. linttJlum in eerlIJin AfflI aM its 
absence from otMrs. 

A problem of abeorbing interest in connection with the distribution of H. liflMtum 
in the Indian Region is its almost exclusive occurrence in compamtively dry localities 
(e.g., North Western India) and its at-uce from the moister 1U'l'38, e.g., Madras, Assam, 
Bunna and Ceylon. The interest of the problem lies in the hct 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 its regional distribution is mainly governed by ecological fa.ctors 
as they affect the insect in the very brief span (hardly exceeding one week) of its winged 
existence, when .••• it is "ven devoid of the power of feeding and therefore cannot be ad
versely affected by the absence of any special cIass 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 
trot present to foresee the use to which a knowledge of these factors might be put for the 
purpoee of eliminating the 'pest. 

(d) TM Nu~ 01 Brootla of Warble-Flies in India. 

It has been stated by DB elsewhere (J. Central Bur. Anim.. HU&b. and Dairying in India. 
Volume IV, 1930, page 31) that in India, H. lifUltJtum has probably one brocd in the year_ 
It is needless to mention that this statement was largely conjectuml, being based upon 
eonsiderations of the lif&-history of this fly as worked out in other countries. It is, how
ever, of importance that we should be in poB8eB8ion of first-hand observations on this sub
ject, particularly in view of the reported occurrence in certain localities in England or 
.. early maturing .. and .. precocious .. warbles.. The importance of exact knowledge o~ 
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 
trore likely to be most effective. These remarks aJao apply to H. cr'088ii. 

(e) TM Predilection Fadorll IOAic1 determine the Fly'll eJwiu oJ HOIII Jor Ovipollitiort. 

A number of worker. have referred to the fact that certain c1aasea of cattle are mom 
1!usceptible than others to warbl&-fly infestation. Thus, according to the Worcestershireo 
report mentioned earlier in this note, oows in that locality were found to be much lesIJ 
infested than other cattle, whilst a report received in 1923 from the Rawalpindi 
District oontained a statement to the effect that" thick-skinned animals and those in 
rural areas are more affected than thin-skinned ones and those in towns". It would t. 
desirable to collect statistical data in vermcation of these statements. 

There is little information on record concerning the extent of ~arble infestation in 
mammals other than ruminants in India, although warbles of equinea, 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 
purpose of diverting the fly's attack from cattle and goats" in infested areas. This would 
be analogous to the well-known method of utilizing alternative food-plants. by way of 
~. trap crops .. for combating certain classes of agricultural pests. 

CJ) TM LiJe-Aiatoriu oJ 1JUlian 8peciu oJ Warble-Fliu. 

~ iD!0rmation on record eonceming the lif&-history of H. lineat_ under ~ 
~ondif:ions III extremel~ fragmentary, and although it is possible that it does not diller 
materially from wbat III known about this species in other eountries, it is desirable that we 
1!houl~ be in po88eIIsi~n of first-hud observations in this reepect. It can hardly be ~ 
as ~g to ~he c~t of wor~ers in India that in the Report of the Hides Cess ~nqmry 
Comuuttee m India (page 39), the salient features in the lifecycle of this 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 .Departmept 
of Agriculture. ' 
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\ (9) 'l'Ae Oourl. 0/ Migration oJ tile, Warble-Grub 1Aroug1 ~'T~' oj iu HMt: 

A considerable amount of speculation exists in regard to the route takeo by the' 
1Varble-grub (H. lineatum) during the period that elapsea betwOOll its disBppeararu. .. 
beneath the skin of its host and the appea.rance of the cbaucteristio warble lump which 
it causes. although it is known that at a certain stage in the course of thl, migration the' 
grubs re-appear with remarkable reguI.uity in the .ubmuc08& of the aeeophagua. A 
knowledge of the factors which cause them to invade the oesophageal tract and ahto of the 
extent and cauaea of their natural mortality is likely to prove of value in devilling Cl()btrul 
measures against this peat. 

(11) Optim1lm Oundititm8 Jor tAt Emergt1lu oJ H, InltJdum from it. puparium. 

Whilst. under natural conditions. it ill relatively simple to prooure elli&mpl •• of mature 
warble-grubs. the winged adults of H, Ii_tum are extremely rare to find (the Entomo. 
logical Collection at Mukteaar contains only a single specimen of the winged, fly). and it 
may be of interest to mention in thill c.onnection that no fly emerged from a lilt of P!lJ*8 
kept under observation at Mukteaar for upwards of one year. Reference need ha.rd.Iy bet 
made to the economio importance of precille knowledge oi the factont responsible for the 
normal emergency of the lIy. 

(i) MeasuruJor tile Oontrol oJ Warble-FliU I" 17Ulill. 

Work on this head will be undertak8I1 after some knowledge hu been gained 'conJ 

cerning the habits and bionomics of the lIyl The probable linea of experimentation iD 
this connection will be as follows :-

(I) Teating tile wlue oJ ceriai" uih aM rnmpoundl w~ tUtd u repJ/nJ. 011 0., Wg oJ til. 
koat Jor tke purpoae 0/ pret'enting tile fly Jrom laying it# eggl, 

Although workers both Dr England and America do noi regard this method of pre' 
vention as holding out any promise of success. nevertheleaa it would seem to merit further 
trials, in view of the statement that by covering the legs of cattle with eertsin repellent. 
.. considerable, if not complete, protection was afforded ". (Report of the Departmental
Ct>mmittee on Warble Fly Pest. Ministry of Agriculture and Fisheriee. London, 1926)1 

(2) lmmunizaliml oJ oottle aM gooI8 agai1l8l warble-ftv in/utation. 

It is common knowledge that Bome animals are invariably infested witb warble'" 
whilst others of the same herd and pastured on the same field are llOII8i11teDtly fres from 
grubs. The possibility therefore suggests itself that the facton responsible for the ~ 
currence of natural .immunity in- certain animals may be capable of being artificially 
reproduced for the purpose of conferring protection on' the entire herd. The importance' 
of investigating these factors has beeo stressed by certain recent workeri in this field. 

'3) Deatructiml oJ ~1U'1l warble-fl/"IIb& in aitu by tile application oJ druaing. 011 tile 6acU ot 
, inJuttd animala. 

The destruction of warbJe..gr:uba by means of .. dressing" ill now estensi.ely pra.ctilJOO. 
in both Europe and America, the main ingredient whielr. enters into the composition of ' 
these .. dressings "being derriS powder or ita proprietary modification known as .. Palvo"" 
A considerable degree of succeaa is claimed to have been obtained from the U8e of thi.
inespensive material. but Mr. F_ P. Norbury (1930). Chairman of the AgricuJtlll'U Educa
tion Sub-Committee. Worcestershire, mentions the poB8ibility of aome .. bye-produot 
worthleaa for other purp0Be8 " being discovered for U8e in place of derris. and his BUggestioo, 
would seem to merit OGnsideration in this country. 

The application, under field conditions in India, of the measures outlined above, would 
'necessitate the appointment of the Veterinary Assistant aaked for. He will not only' 
direct the actual control operations in the field but will also report the results of th_ 
operations from time to time for a period of not Jess than 2 yean. 
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SIok_' oj ezpmdlture in tonnedion wiLllAe proJJ08tAi to appoint an EnJomologiml A.ui&lanl 

IIfId a LaboraImy BvbordifItJU Jor 6 year. on /la. 150-10-190 aM /la. 30-1-34 rea
peditJelll aM OIl/! V derinarg A_tant on 1lB. 150-10-170 and a peon on /la. 14 pd 
_lor a gear, lor ,ruearc4 '!II J"arble fliea. ' 
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h te !~<.'7:-19-:-1pq .I~~~Q 3~1-34 11 '. -:-n 
.J~lfW J.B!l9 3qq 360 ~2 ,',009 220 3,11i~ 

2ndyeat 1,920 370 372 23 1,000 230 3,915 

ardyeat 2,040 400 1,800 350 384 24 16,8 2,000 420 7,586 
..: ~.1 

4thyeat ~~I6(} 43~ 1,920 370 396 25 .~~ 2,500 450 !I,419 
,\ ., 

11th Y""l .2~~80 440 2,040 400 408 26 168 2,500 470 8,732 .. 

Grand Total Re. 32,404. 

Say •• 32,400 

NOT. (I) 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 c~(luiated @ 121% of actual pay. 

M1721CAA a. 
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APPENDIX XX. 

SUBJECT NO. 20. 

EXTENSION OF THE RESEARCH WORK ON THE EFFECT OF tONS ON TITE 
GROWTH OF PLANTS BY DR. S. S. BHATNAGAR UP TO THE END OF MAY 
1933. 

In October 1930 the Advisory Board recommended, by circulation, an t7l1l!1'im grant 
of Rs. 1,600 to Dr. S. S. Bhatnagar fOf research work on the effcct of ions on plant growth. 
and at its'meeting held in January 1931, the Board supported the main scheme at a cost 
of Rs. 3,000 per annum for a period of two years (including the amount of R8. 1,600 already' 
recommended). These recommendations were accepted by the Governing Body and the 
Bcheme'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 placod 
beIlre the Advisory Board and the Governing Body of the Council at their meeting. held 
in July and October 1932, respectively. 

2. Dr. Bhatnagar has now applied (AnneXure I) lor an extension of the grant up to 
the end of May 1933 (the end of the Academio year and crop year) at an additional ooot 
of Rs. 75 'per month during the Period of the extension. The additiohal oost to the COuncil 
on this account will therefore be Rs. 337·8·0 only. 

o 0 3. A complete and detailed report of the work done, referred to in *he application will 
be found in Annexure II. 

4. The application is for the consideration of the Advisory Board. 

CHARA.'i DAB, 
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ANNEXURE I. 

C!>py !>11' D.·p. tE'1"l'EB' FROM hOnSSOB B. S'.13HATJ!rAO~ D.Bo. (LoND.}, F. bST. P., 
'. DmlliCTOR, UNIVBRSITY CHBHIOAL LABOKATOKIBS, LAHORE, TO THB VIOE-C.IIA.IllHAII. , 

WPBlUAL COUNCIL OJ!' AORIOULTURAL RESBAKOH, NEW DBLHI, DATED THE; lOTs 
JUUABY 1933r 

I shall be obliged if you will kindly extend the grant for work on " The Effect of IODS 
on the growth of Plants .. till the end of May 1933, when the present academic year en~. 
A complote and detailed report on this work containing the results of experiments in culture 
solution and in sand hllll already been submitted to the Imperia.l Council on 2nd January 
1933. Therein I have drawn attention to the necll88ity of completing field experiments in 
the case of the plants which have been found to 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 a reduced grant of Rs. 75 per month to complete the 
field expe~ments during this year. I appreciate the financial difficulties of the Council 
&lid as you would notice, I have tried my best to be ail economical as possible. 
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ANNEXURE U. 

REPORT OIr THB WORK 01'1 II TH. EFFBCT 01' iONS ON THB OROWTH or PLArrs ", CARRIED 
OUT AT TIlB UNlVKlIS1TY CB:unCAlo ~BOB.A.TORlBS, L.t.aop. .. UlfDXB A Ol.AlfT noll 
THB bfpEBIAL CoUII:CIL Otr AORICULTUBAL RULUlCH, roB TH. ramoD, FEBabut 
1931-0CTOBBB 1932. 

During the ye~l'(I, February 1931 to October 11132, experiment. have heeit Perfilnned 
on maid, Moth; Jalfii.t-, Cottoil~RPed, P~, nMley.lIIalie and Seni. Iii aU thelot> eaalel the 
ellects of about 15 inetallio ioni! hall been invftltlgated. The esperlmentll were almul. 
taneously performed in ;vater eulture, in pure Billea and ill amaII field&. Experiment. In 
culturelkllution and in ~hlhave been compl .. W in every cue and the influence of Thorium, 
tJranium, and Cerium on pea!land maize In fieldl! hat! bet>n inveatigated. The prNenee of 
the radioactive RUb~tarlces apeciall:r of Ut-anluni, Thorium arid C,.rium 1h01Yed .. "PrJ 
accelerated growth ih a number of CalleI! and the effl'Ot of theae iona Ie now being iQ"eati. 
kated in small fields where the conditions for the ~wth of plant. are more llaturai than in 
the pots or the' botililtl oohtainlng the culture solution. 

" The~etJip~ ,o,f ptep&ring tbe sand and Uiil culture IOltitiot.i uted bl theM eEpeniuent. 
are deBCrlbed below:.....; 

White sand of .. high degree of purity 11'118 ,n ... eci ana waa iiupphed ~y, the Ceramio 
Department of the Forman Christian C{)lIege, Lahore. The purification of the I&od w .. 
carried on for a number of dnya. The aand was first iJlllited in .. mume ful'llllC8 to burn 
off any organic matter. After ignition the sand was analysed and gave the following compo
eition:-

SiOI 
AlIOs 
MgO 
Alkalia 

99·' per cent. 
0·60 
0·03 
0·1' 

.. .. .. 
The sand was further treated with dilute nitrio acid and thoroughly wll8hod with 

distilled water. The sand was then dried in porcelain dishea and then filled in the pota. 
Esperimenlls were performed in the pots filled with the above quality of aand .. well .. in 
bottles containing the culture ROlution. In the caae Df experiment. on Jalll'&r, Moth and 
Peas, the culture solution of the following composition was uaed :-

Po'-ium nitrate 10·0 grDlL 

Calcium nitrate .. 2·1i .. 
Magnesium nitrate 1I·1i " Iron Phosphate nitrate 1i·0 .. 
Distilled water nitrate 10·0 IitreL 

Wide-mouth bottles of equal capacitiea were &elected for th_ experiment. and eaeh 
Wall fitted with a cork with three holea and out in two halvea to accommodate the plant.. 
A amall pad of cotton was placed betwcon the two halve. and the plant. were carefully 
placed between them. The other two holN in the cork were used for bubbling in air after 
every third day. The aeration was conveniently done by paaaing a etream of water into .. 
big aspirator bottle and bubbling the displaced air into the bottlee for five minnteL The 
plante showed .. very regular growth in the bottles, but uncertain growth w .. mNml'ed 
after the fourth or the fifth week. The bottlea were covered with black paper and wen 
kepl; in a verandah where they were fully espoeed to the diffuaed IlIIlligbt. 

The seeds were carefully chosen of as ne8J'ly the I&meweight and lize .. potBib1e and 
were placed in the purified sand for germination. Alter two or three ween the plant. of 
(xactly the same Bize (both the stem and the root) were .,1ected and replanted in the pota 
and the bottles containing the culture solution. Measurement. were taken for .. aet of 
from eight to ten plants in the c_ of every ion and the exprement. were repeated OIl a& 
least half a dozen sets. The reeults are ahown in two tab4:a in each c:aee, ODe containiDg 
the mean valul-s and thc other showing the meuun:moni.l! Cor all the plant. whk:h were 
e.sanIined. 
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GRAM. 
The experiments on Gram were atarted in the first week of March 1931. Oneeropwal 

IOwn on the 27th February 1931 in porcelain dishes. The plany of exactly the similar 
lengths (bbth the ltemtl and the tony) were selected and replanted on the 10th March .. The 
meaaurementli of the lengths of the jlIantl, with datea on which they were recorded are lum-
1iiiri8ed in Table I. The rneuurements of the plants whose mean values are Calcnlated Dr 
thie table are Ihown in Table (1) 4a). 

TABLB I. 
S ___ :M:arch and ApriL 

ExperUnent in IJO'. 
Datu. 

10th 12th 14th 20th 25th . 1st 5th Remarks. Iou. March. March. March. March. March. April. April. 

Uranium 3·' 3·08 ,., 7'65 8·85 Developed. Yellow 
stain on 29th 
March. 

Thorium 3·' 3'95 '·3 7·81 9·M 10'35 
Zino 3·3 3'3 '·0 7'57 8·32 iO'M 
Cerium 3·5 3·7 '·1 7·8 8·M 9·75 
Copper 3·' 3'0 "·2 5·M 7·92 '9,1' 
Lead 3·' 3·' '·1 5·10 7,'1 Two plants out of 

Silver 3·' 3'0 '·0 '·83 '·30 

five ahowed signs 
of dying up. 
8·85 

Nickel 3·6 3·7 '·0 0·23 7·05 8'90 
Q,balt 3·~ 3'0 '·1 5·47 7'~ 9'25 
Manganese .• 3·3 3'5 '·0 5·89 '·8 9·35 
Calcium 3·n 3'5 '·2 5·" 7·75 9·55 
Blank 3·' 3'6 '·1 5·81. 7·63 9·33 
Blank 3·'~ ~ 3·6 '·1 0·82 7·58 g·OO 

• 'l':ULB IJ~HM~,! mluU). ~ 
10th 12th 14th 20th 25th lilt Remarks. 

~ona. hlarch. March: March: March. March. ApriL 

Uranium .. .. 3·, 3·' "1 
3·' 3·6 ,., 7·9 8·2 

3·' 3·2 '·0 8'9 
3'3 3·8 ,., 7·3 9'6 
3" 3·7 "6 7·6 
3'0 '·0 "8 7·6 8'8 

3·' '·2 5·1 

3·' 3·1 '·7 7·3 
3'0. 3·0 '·0 7'5 g·o 

Blank . 3'5 3·8 3·'l 5·8 7'9 

3·' 3·8 "0 11-1 8·2 9·3 
3·, 3'0 "1 6·0 7·8 
3·' 3·6 '·0 5·8 
3·' 3·5 ,.j 0·5 'l'6 9·7 

3" 3·5 "1 5·8 7·0 8·9 
3'5 
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TABL. I (aHMMA lIaluuHontd. 

10'1/1. 10th 12th 14th 20th 25th lat 
March. March. ~rch, Maroli. March. ApriL Romarks. 

pi ~ ._ .. ~.,. . ... -........ , . " -. -+ •. ~ 

Thorium .. 3·9 4·0 9·6 
3·5 ~.~ ,-~ 7·4 9·0 10·:J 
3'9 4·3 ~·1 8·' 10·' 
3'9 3·1 
3-5: '·6 "'8 (H~ 9·9' 
3·4 '·1 .. 
~'4 4·1 4·3 8·2 I", 10'0 
3·9 3-9 4·0 '·9 9·0 10·9 

Zino ~·3 3·2 4·1 ",9 8·8 11·3· 
3,4 3'3. 3·7 7'6 7-8 10·1 

P'3 3-1 4·1 .'·8 10'S-
41'5 a-4 4·0 '·3 8·2 11'~ 

3'3 3·2 4·2 "5 
a·a a·5 4'9 "·1 
3·3 3·3 4·3 'f'5 8·3 10·:{ 
3·5 3·1 4·6 7·0 

Cerium 3·5 3·9 4·3 7.8 
3·3 3'7 4·4 7'0 8·6 9·7 

3'1' S'6 4'1 ;.g- 8·' 
8'0 a'6 3·a 8·1 8·1 9!1 
3·5 3'8 4·4 7'8 D·l 7·3 

Copper ., 3" 3·5 4·4 5·8 7·3 9·2 
3·4 3·6 4'0 0·6 7·8 9'1 
3·4 3'5 7'9 
3'0 3·5 4·2 6·2 7'9 9·1 

3·3 3 
3·' 3'0 4·2 0·9 8·5 g·O 

Lead 3·4 ~'4 4·0 0·7 7'9 

3" 3·5 4·4 0·1 6'9 

3'. 3·6 4·2 0·1 7:4 

3·5 3·4 '·0 0·5 

3·3 3·3 3·8 

3·4 3·4 4·1 4·5 7'6 

3·4. 3·4 3·9 4·7 7·2 



Ill! 

T.uJL.I(!J~ 

Ions. -10th 12th -14th 20th 25th 1st 
-Remarks. M.a:rch. March. March. March. 'March. April. 

Silver 3·' 3'6 3'8 '·8 7-6 ~r8 

S" 3·7 "Z '·6 
3·' 3·3 '·9 9'0 7·3 
3·' 3·' '·0 
3·' 3·5 3·6 

Niokel 3·6 3·9 ,., 0'7 7·' 8·8 
3·6 S·7 '·0 '·7 7'0 8·9 
3·' 3·5 3·6 6·2 6'6 9·0 
3·6 3'T "0 6·0 6·5 8·6 
3·5 3·8 ,·0 5·1 6·0 
3·5 3·9 3'8 5·9 6·3 8·' 

Manganese •• 3·3 3'5 , 6·0 7·' 
3·3 3·5 '·3 6·3 7·8 9·3 
3·3 8'7 '·0 6·' 7·6 9'7 
3·' 3·6 3'7 5·9 7·8 9·9 
3·5 3·5 '·0 5·5 HS 8'7 
3·3 3',5 '·1 5·9 8·1 9·3 

Another set of experiments was simultaneously started in culture solution and tha 
plants were transferred in the bottles on 10th March. The pl~nts were aerated on alter-
nate days. The plants were transferred in eVery bottle 'and the 'J!Ieasuremelits in 'the 
follOWing table are a mea.n bf about 3' plants in each case. These experiments on Gram 
were oontinued till the 1st week of April. The measurements'after this time were irregular 
and are therefore not included in these tables. Table II(a) oontains tho actual measure-
ments of the plants. 

T.uJLB II. 

sea.tOn-'--March-April. 

Plant--Gram in water culture. 

Ions. 10th 12th . 16th 20th 2Sth 1st 
Remarks. March. March. :March. hrarch. March. -April 

Blank 3·46 '·3 5·9 '6;10 1·54, 
Uranium 3·45 '·6 5·2 1~72 9·01 
Thorium 3·40 

'. 

4·7 5·9 "S;12 9:23 
Cerium 3'47 '·62 :5·41 '(.0 8~94 

Copper ','8 3·8 "'3 '6':54 8~00 
Lead .. 3'5 3·91 4·2 -,,' 5·9 
Silver •• .. 3,'7 3·62 '·0 4'65 YelloW'tips 'of 
Nickel 3·50 4'Il '·75 ·5·Il 7-45 the leaves 
Cobalt 3'48 3·62 '5·0 5-55 7·25 after 16th 
Manganese 3·" 3'79 . 4·1 Damaged. March! 
Calcium .. 3·42 "14 4·6 5·83 8·12 
.Blank .~ ... 3'49 - '·21 :'4·7 ' 6·02 7·84: 
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TAiLB U (a). 

10IllI. JOth 12th llith 20th 28th 
)ia~Ji. 1r1Nch. )iNCh. Marob. UNIlh. Remarb. 

"'l" 

Blank .. 3·' ,'. 0'0 6.'.3 1·8 

3·' ,., ,;.1 6·0 .,.,S 
3·' "9 6·3 6·1 "·2 
~.~ ~.~ IHJ _o·~ 7·1J 
3·' "J 6" 
3'0 '·1 '·1 '·6 1·1 

3·' '·8 0·1 6·9 

3·' ,.~ ~'$ 6·1 1·' 

Uranium 3·' ,.g 0·6 1'9 g., 

3·' '·6 0·.9 ",1 g-O 
3'0 , .. 1i·3 1·3 .. 
3·' '·3 '.J 7'15 8·6 

3·' ,.~ ~'9 
3·' ,., 

1'~ ",1 g·O 
3:A J:D ".& 

~h9ri~ 3·~ ~.g o·g 8·' g'1 
~.q p'3 p:8 8'6 
3'0 ,.q 6'7 8·1 
3·' "0 0·3 1·8 g.J 
3·' '·3 0·0 8·6 
3·3 '·1 0·2 8·1 g·O 
3·' , . ., .·1 8-1 8·1 
3·' ."6 6·0 

Cerium .. 3'0 0·8 1·0 9·3 
3'0 '·6 9.2 1·6 g·o 
3'0 '·0 0" 7·3 8·6 
p.~ ,., 0·0 6'1 8'0 

l!}'.~ 4·1 '·8 6·0 ·8·1t 

~.~ ~~8 6·' 7'~ 8·9 

ii· 5 4:2 .5·0 
j:~ ~:6 5·3 ?oJ ·"8 

,Copper .. 3:Ii 3:8 '·6 0'" .!J·6 
a·o 3:8 '·0 0'8 . .,., 
JI·o 3;6 ,'·3 0·1 
3·' 3'0 ,·2 6" 7·1 
3·1i :':1 '·6 5'7 .,·0 
A'1i '-'0 .,.g .-
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TAlILB n (a~. 

10M. 10th 12th 16th 20th 28th 
Remarks. March. .March. March. MMch. March. 

Lead 3'0 ;i'7 4·6 4·4 0·4 

3" .3:9 4·2 

3'0 4·1 3·8 4·4 5·9 

.3·,.6 ;1'9 4'~ 4·3 6·4 
,4. ... .' 

Silver 3'0 3·9 4·0 

3·4 3·7 4·6 

IH 3·6 4·3 4'6 

3'0 '3·7 3·7 4:6 

~·o .4·0 8·9 
3,0 ,,4·2 4·0 

.'A, 4 A 

Niokel .3f5 .4·4 4·7 5·4 7·4 
:1-4 ·4·0 4·5 5·3 
,3'5 4·1 4·2 Ii: 1 7·9 
.3·4 4·2 4'6 5·8 
.3'0 3·8 0'2 4·8 6·9 
,3'0 ,3·7 0·1 4·9 
.3-.4 .Ad) A:..6 . lid) .7 .. .3 

- pa 

't:ob&lt -11'15 'S.1t 5rS -5·4 ....,-8 
:~oJj ,·6 5·0 5·8 
.~", "'·5 5·3 5·6 7·4 
.a.~ .+0 .. .6 ~ 

.. 3·4 3·3 4·, .0·8 7·2 

.iH 4·1 4'9 6·1 
3·5 3·6 5·0 5·6 6·6 

Manganeee '3·4, 3·7 4·1 
9·4 3·9 
,3'0 3·7. 3-8 
.3'4 3·6, 4t3 
..3~ . .4d) ...4.:1 
~'4 3·7 4,4 . , .. 
,,3·5 3·8 • r 

MQinI. 
Experiments on ~ W"'1'6.8WtnM m:th~ beg;inning of April Hi31. The season tor 

&Owing these cereals iB ito Ootooof, but thegrowtb 9f these plants in these months W&II found 
to he fairly 8atiBfactory for thebll measuiemeutB. ' 'The seeds were BOwn on the 26th March 
1931. Plants of exactl:Y 6imila.r-lengtbs were sorted.on the 10th March and were planted 
in the pots aa well &II ill the oultJve 8olul;iCillls. 'DIe measurements for the set of experi. 
ments in culture &Olutjo~ are included ~ .• Table W. 

1rI172ICAR 
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TABLB m 

Beaaon-April-May. 

Plant-Moth'in water cWture;' 

Maximum height of the planti in 
cma~{on . 

... 
ions. 

t 
lOtH 26th 18th 22nd 

April. April April April; Remarks; 

;Blank 2'0 2·7 '·1 Died. 
Thorium 2'0 3'0 "1 '·8 The plante which 
Nickel .. 2'0 3'0 '·1 ':8 showed lnitJat rapid 
Cobalt .,. 2'0 2·9 3'0 "·3 growth were found 
Uranium 2'0' 3·7 0·3 tJ'7 to be the firet to 
Cerium .'. 2·0 2·7 0·2 0'·8 decay. 
Sodium 2'0' 3·1 '·2 If·! 
Zinc 2'0 3'0 3·6 4l, 
Copper .. 2·0! 2·6 3'3 4:'1 
Manganeae .. 2·0' 2'0 ,., d'3 
Strontium .. 2·1Y 3·7 '·7 tJ'6 
Calcium •• , .. 2·d 2·6 ,., ~o 

TABLB m(a). 

Ions. 10th 18th ~2nd 2~th 
Remark.. April April April April. 

Blank 2·0' 2'0 3·9 
2·/i 2·7 "3 
2·0 2·9 '·3 
2'1 3'0 '·2 
2·0 2·8 '·1 
Jott 2·7 "0 
2~ 3'1 3·9 .. 

Thorium . ' .. , 2·0 3·3 '·3 Hi 

2·0 3'0 '·1 '·8 

2'1 3·9 '·2 '·4 
2'0 3·7 '·0 5'0 

2·1> ' 3:3 J·t 4·e 
2·0 lH 3·9 '·7 
1·9 3'0 4;~ 4;8 

1·9 3·4 4'0 '·6 
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·TAB"- DI(II~ 

,1J,1lII. 10th 18th' 22Dd 26th Remark&. ApriL April ApriL ApriL 

Nickel .. 2'0 3·2 4·3 4·6 
to{) 3·5 4·4 4'8 

,2'0 3'7 4·1 5·1 
2'0 3·3 3-8 4·5o 

.2·0 ,3'0 ,3.9 4·8 

£abA!& .. ·1,9 3·2 ,3·4 4·1 
.2.0 .3.0 3·5 4·0 
2'0 2·8 3·3 4·4' 
l·g ~.g 3'3 4·6 

-2'0 2·7 3·6 4·6 
2·0 2·8 3·7 4·3 

Uranium. 2·0 '3·9 5·3 5·7 
2'0 4'0 5'0 5·5 

,2·0 3·7 4,2 5·7 
2'0 .3'5 5·3 5·7 
2'0 3'7 ,5·6 .. 5·9· 

CeJium 2'0 2·5 5·2 5·5 
20{)- It-7 IHi 6-&-

.2·0 ~2'6 .5·4 .6·7 
,.2,): ,; 2'9 .4,8, - G·g: 
~ 2-(} ,2·7 5·2 . a·6-
.. 2·0' .,2·9 .4·g- 06·1 
·2·1 ·3'0 ,4·6· o 6·() 

Zino " ",2·0 .2·9 ,·3·7 4·1 
··2·0 ,·3'0' ,·3·8 .4·4 
~ 2·0 ·3·2 ·3·6 4·6 
,·2·2 ·,3'0 .. 3·5- ,4,5, 

" 2'0 .. 2·8· ·3·7 .4·9 
,2'0, 3·3 3·9- '-0-
2'0 . 2·1J 3·4 4·2 
2· .. 3·2 3·6' 4·r 

topper or 2'0 2·8 3'0 4·1 
; 2'0 2·8 3·3 4·2 

2'0 2·7 3'1 4·2 
2·1 2·6 3·1 4·3; 
2-0 2·4 3·3 4'0. 
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tABUnr(/J~. 

.lolllJ; 10th 18th 2lf/ldf 26th 
ApriL April. April April 

Manganese 2·0 2·6 4'0 IHl 
2·0 2·8 4·2 6·3 
2·0 2·3 4~4 
2·0 2'4 4·6 1i'4 
2·0 a'3 " .. , 6·1 
2-·0 2·-8 4" 
2·0 J'1 '·3 Ii·a 
J·o 8'6 '·2 

Two other sets of experiments (in water 88 weD as in -t) were .tarted on the 15tb 
April and 17th ApI"iI, respectively. 'the quantities or the ioOll and of the oulture IOlutiolll 
were kept the same as in the first 88t of experiments. The results 01 th_ two I8te of do 

periments are shown in Tables IV and V. 

TABLE IV. 
8euon-April-Ma.y. 
Plant-Moth in eand. 

Ions. 15th 19th 24th 28th 3rd 11th 20th Remarks. April; " April. " April. AptiL MAy. May. May. 

a ~ 

Blank 2·2 2·57 3·5 3·9 4·9 7·3 9" 
Thorium 2·3 2·9 3·5 4·1 0·8 9·1 " 11-1 
Cobalt 2·2 2·5 3·5 3·8 0·0 8'5 8'4 
Uranium 2·1 2·75 3·8 3·77 0·32 1·31 9·14 
Cerium 2·1 2·65 4·11 5·05 6·02 8·00 10·2 
Sodium 2·2 2'151 3·22 3·65 '·1 6·11 7·15 
Zino 2'15 2'45 . 3'1 3·60 "5l 5·9 8·05 
Copper 2·25 3·5 3·01 3·75 4·71 Damaged. 
Manganese •• 2·10 2'4 3·3 3·65 4·91 8'52 8·45 
Aluminium 2'15 2·42 3'41 3·85 6·0 8·8 8·8 
Strontium •• 2·2 2·5 3'41 3'72 "71 8·01 8·8 

II II 

TAB'" IV(a). 

Blank 2·2 2·3 3·6 4·6 ,., 7·3 9·9 
2·3 3·6 '·1 ,·5 ,., D·1 
2·2 2·6 0·1 '·7 8·8 10·0 
2·3 3·0 3·2 6·0 1;.1 8·3 
2·2 3·1 3'5 7·4 
2·1 2'9 3·1 3·2 5·' 7·8 8·9 
2·0 2'0 3·9 3·9 4·9 6·8 9·' 
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T" IIL& IV(o)--c:elJtd. 

Ions. 15th 19th 24th 28th 8re1 11th 20th Remarks. April. April April. ApriL May. May. May. 

Thorium •• 2·3 2-9 3·6 3·0 6·2 6·0 7·' 
2'2 3·0 3·1 3·7 6·0 6·' 8'3 
2·' 3'1 3·6 3·8 

2·' 3·0 3·6 3·7 6·8 6·0 8·' 
2·2 3" 8" 3·7 "6 8·0 7·9 
,2·3 3·0 3'1 3'7 "3 /j'1 
2'2 2·8 "0 ,·3 6·7 7·1 8·8, 
2·3 ., 2·6 '·9 3-8 6·0 '·7 
2·, 2·" 3·0 3-3' '·3 /j·9 8·0 

Cobalt 2·2 2·1. 3·1 3·9 6'1 7',2 8·0 
2·2 2'. 3·5 8-8 '·5 6·5 8·9 
2·2 2·5, 3·0 3·6 '·1 6·5 
2" N{ 3·1 3" ,., 6·0 '·7 
2·3 2-8 3-1 3-3 5·0 6·1 7·9 
2·2 2-1 3·/j 3·9 /j., 6·0 '-I 
2·' 2·' 3'C) 3·0 8·9 
2·3 2" 3~' ,., /j./j 6·0 8·' 

,. IiIII .. 
Uranium .. 2·2 3·1 3·5 3·; /j.! '·S 9·8 

2-3 2," 3·. 3'(» /j·8 ,·0 8·0 
2·2 2·5 3·6 ,·2 6" 7·8 9·1 
2·2 2·2 ,·0 3·8 5·3 '·3 8·' 
2·2 2·6 3·2 3·8 5·1 7·6 9·6 
2·2 2'4 -8-0 ,·0 5'3 '·1 8·0 
2·2 2·8 3·1 4·2 IHJ ,·e ttH 
2·2 3·3 3·9 

Cerium 2-1 2·' ' ,·7 /j., 6~5 8·7 10'8 
2·2 2-8 '-I ,., 6-0 7-S 10-1 
2·1 3·0 3·' ' ,·8 5·li 
2·i 2·8 3·7 5·' 5'S 8:() 9:S 
2-0 2·' 3·~ 5-0 5-8 8'~ 8~' 
2-! 2-4 '·0 5·' 6·) 7·2 9,-0 
2·' 2·~ 5·0 6·8 8-G 10~' 
2·0 3·2 4·2 4·6 ' 5·2 7'·5 10·0 
2·j 3,,2 
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TABLII IV'(is~. 

,Ions. 15th 19th 24th 28th 3rd 11th 20th 
'April "April. !April. ,'April. May. 'M;ay. 'M!,y. Remarka. 

Zino 2'2 2·8 3'1 2'9 4·0 1'9 8-'l 
"2'! -3;0 'S-I 'Z;, ";, -1,6 
2," 2·0' 2·6 3'6 5·0' 1'5 8'C» , 
2'1 2·4 2·7 3·0 11'1 ' 6·' 7'9-
2·1 2;4 3·0 3'6 11·6, 1·9, 7·4 
2·2, 2'4 3'7 4'2 4'S G·3 7·3 
2·2 IHI 3·0 4·0 4'1 4·'1 6·4 
2·1 2·9 3'9 4·' .. 

Copper .~ 2·2 2·5 
2'3" 2·' 3·3 3'8 4,,3 
2·3 2·6 2·7 3'4 '·7 
2·2 2·5 3·0 3·2 
2·2 2·5 3·0 4·2 1501 

-, 

2·2 2·3 3·1 3'6 4·9 
3·0 2·3 3·6 '·0 ,.8' 
2·2 2·2' 3·0 4·1 /j·2 
2'1 2·4 3·0 3·. '·5 6·2 8·0' 
2'2 2·3 3·1 3'1 '·1 6·0 

Manganese ... 2·1 2'0 3·3 3·1 4·' 6'11 8·3 
2·2 2·1 3·0 3'7 '·3 6·9 8·5 
2·}' 2·' 3·' 3·5 4" 7·o. 8·9 
2.·2 2,,1 ,.3·0 3,'4 4,,8 !Hi 9·1. 
2·1 2·0 3·& 3·8 "0 .. , , 

2·2 2·' 3·6 4·Q 11·3 8'8 9·0 

.' TABLlI'V. 

Sea.toft-.April':-'May. 

~ Plant-,.~th intW&ter cult.,.e. 

~ r 
Ions. 17th 20th 25th 2nd 12th 20th Remarka. .April; , April' ' April: ' May. o May. ; May. 

s-en 

Blank .. 2·,0 2·60' 3·65 0·1 7·15 9~G 

Thorium .. .. 2'as 3'1 3·65 6',12 9·4 11·9 
Cobalt; 2'41 2'0 3'41 0·2 6·92 8·9 
V1'lloDium ,2·37 2·8 3·75 0·5 7·75' 10·7 
Cerium 2·14 2''17 4·2 0·8 8·45 11·3 
Sodium 2·ilO, 2·'65 3·2 4·3 5,"5 7·75 
Zino .. 2':41 2·.60 3·3 4'9 5·8 8·35 
Copper , . 2·42 2'!68 2·9 5·0 6·' .·65 
Manganese 2,.41 2'.55 3·jl 0'l5 6',85 8·ss. 
Aluminium 2·37 2·67 3·42 5·17 6·75 9'2 
Strontium .', 2·37' 2·5 ' 3·43 4·82 6·5 8·45 
:Blank 2·32 2·57 3'48 5'15 7·15 8·9~ 
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TABI& V(a) •. 

Iona. 17th 20th 25th 2rul 12t1t 20th ,Bemarks. 
ApriL ApriL ApriL Mal· May, May. 

Blank 2'\' 
2·6 1-8 8'6 6·6 7'0 9·6 
2·4 2·6 
2·8 1·6 8'9 4·6 7'1 9·1 
2'4 2'6 3·6 6',1 lHi 10·1 
2·2 2·4 ;.() 0'; 8·g 4·1 
2-5 2'1 2'9 0-8 8·9 9'3 
2'4 2-5 303 5.() 'NJ 9'7 

Thorium 2·4 3·0 4·0 
2·4 2-il f~ IH) g.g 12·5 
9-4 3"1 3..., '6'1 8·6 10·7 
2·3 S-4 N 6,'" 8·9 11'9 
9-4 3·0 3'-1 6·2 9'4 11'8 
'2'0 3-3 3·6 6·0 9·0 10'6 
9-4 lH 3-6 50fi 9'4 11·3 

Cobalt 2-4 2-6 3-5 5'iJ ,8·1 

2-4 2'5 3;'" 'o~ 6-9 
2-3 2-5 3-9 5-2 .. 8·9 
2-4 2-4 4-0 0-1 
2"4 ' 2-7 3-3 '5-4 
~'5 2"6 3~4 5'7 '6-9 9-8 

~-4 2,8 3-6 0·8 6·7 

~'4 ·2-5 3:1 0·4 6·9 

~:4 .2~7 3~0 15:0 6·0 

j 
, 

Uranium .. "2'4 ' 3-0 ·3·7 ·6·9 ' 719 10·6 

2'4 :2"'6 3-4 5.1 :,7\0 10'7 
2-4, , 2'9 ,4;3 5·0 7,9, 10·0 

2'4 2'9 4·0 5·5 .. 
51-4 3'3 4,'7 
2-4 2·7 3·6 5·3 9-6 
:Hi 2-9 3-7 0·7 7'" 10'0 
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TABLB V(a)---eotatd. 

17th 20th 25th 2nd 12th 20th 
April.· April. April. May. May. May. Remarb. 

Cerium 2," 3·J 4:7 6·. 8'. )J" .·tI , .. ,., "3 8') 10'7 
2'. 2,'1l 4'" , . ., 8~ 

••• J·r ••• "j ,., 11'6 
a·, "f 4-6 .o~ AI"iJ , .. ,s-9 , .. p..o "J .t., .I" .·.0 6,0 8-. 10'6 
.t., .SHJ ~'J ~'1 "1 11'3 

Zino .. 2·4 2·4 3·0 s·o 41·3 8·t) 
2~' 2'8 ,., , ... J).J 11'8 ,., ,.~ J.j} . ..., 6'8 8·6 
'2.- 3-'0 !H .~, 

.t·4 t·1I 8-4 Jj.j ,6'8 7·9 

,." t·:& . ,. $-<8 8·' 
~ ..... 2·. :8'3 ,~ ,6'" 8·' 
2-4 ~'11 ,-:9 
2'0 2·7 3·1 4·' 0·7 

Copper 2',4 .2'3 .3.() p.1) 
;2., 2-6 ~'2 /i'0 8·6 

2',4 /Z·7 3',7 .0-4 

~',3 2,6 3',6 0-.3 

2~4 ·2'7 2·' .0,0 6·6 8·6 
,~, 2·6 .3-4 0-0 

Mangan_ 2·4 2'0 3·8 5-6 7-4 g·7 

'2'4 '2-6 3·4 '6-1 6-0 8·2 

'2·' '2"'0 '3-6 '0"7 8·g 

,-4 B-i a.e 6·8 

'2-' 1-,7 a~, 6~' &.g 

:2-0 2~7 3·0 1)·1 6·9 8·7 

;2 .. ' ,3~0 :3-,8 ·6-0 

2." 2·5 30-3 ,,·6 &.8 '·1 

JatIXII was sown on-the 25tl14U1d 26th:April ill Ive big pmcelain diahea containing pun.. 
fiedsand. n-dishes were each of fiveiW'ea capaoity and Win filled with equalquantitu. 
of the sand. The plants were sorted on the 10th May and the measorements were takeD 
after about S or 'days. Tbe growth in water culture w_ fairly regular. but iD pots they 
showed an irregular growth after two weeks. The measurements of two experiments per-
formed simultaneously m water culture and m sand are giVeD m Tab1ee VI and vn. 
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TABU VL 
8 __ May-JUIlIl. 

Plsu-Jawar in sand. 

Maximum length in cms. of the plant on 
'it d"" «. t· ,. 

Iona. 12th 18th 20th 24th 28th, lat 5th 9th Total Remarks. 
May, May. May. May. May. June. JUIlIl. June growth. 

:Blank .. 2·0 2-a 3-' .·3 0·2 '·5 7·8 9·0 7·0 
Thorium -. Z-O 2'8 '·0 0-0 6-2 7·5 8'8 10·0 8·0 
Uranium 2·9 3'. '·1 0·3 6·8 8·0 9'1 10·3 8'3 
Corium &·0 I·' a-8 , .. .-23 '-7 8·8 g-3 7-3 
Niokel 2'9 2'a 3·1 3'8 '·7 0'& 6·' ,., 0" 
Cobalt 2-0 2·6 3-2 3·g 4·8 8·0 7-1 8·0 6·0 
Sodium .. 2-0 2-6 3'15 3·9 .·65 i-6 6'55 7'55 5·5 
Zinc 2·4) 2'55 3·7 '-8 '·9 7-2 8·1 9·0 7'9 
Copper 2·e 2'0 S'! ,·0 ',9 0" 6·'5 7·0 0·0 
Manganese .. 1.0 a·, 3'5 '·1 '-75 0,3 6·2 7·3 0-3 
.Aluminium _. J·O 2-. 3·0 3'Ti "7 "" 6'8 7'~ o·.s 
Strontium 2·0 2-. 3'1 "3 0·2 &.& 7·3 8·1 6·1 
Calcium -. 2·0 2'6 3·' "I 5'1 6,3 7·0 7,6 0·6 -tAJILa VI (a).. 

12th 16th 20th 24th 28th lat 6th 9th 
Ions_ May_ May_ May_ May. May. June. Juno. June. Remarks.. 

2 

Blank .. .. 2·0 2'8 3-5 '·1 0,6 6·1 7,8 
2'0 2" 3-' ',5 0·2 6'0 7·9 9·0 
2·0 2·' 3-7 ',2 0·0 
a·G 3·0 3,6 "3 i·2 6,5 7'7 9·2 
2·0 2'8 3-9 '-I 0,0 6,3 i·O 9·0 
2-0 2·6 3·5 4-3 0" - 6-7 7'6 8·9 

Thorium -, 2·1 2'0 '-I 0·0 6·5 
2·6 2-9 '-0 0·3 6·' 7·' 9·0 10·0 
2·0 2'8 '·0 5'2 6·2 
2-1 a'8 ',3 "7 '·0 7·5 8·6 10·2 
2·0 a'7 3·7 5·0 6·2 Nr 8·8 9·8 

Uranium 2·0 2·9 '·2 5·5 6'8. 
2·0 3·0 '-3 0'& &·8 8·(} 8·8 10·6 
2-1 3·2 '·1 0·0 6·7 7·7 9·' 10·3 
2·0 2'9 '·0 5·1 6·5 8·0 9" 
2·0 2·8 3'8 5·3 6·9 8·3 fH 10·0 

Cerium ... 2·0 2·, 3·' 4·2 4·1 
2-1 2-0 3·6 4-5 5·25 6·8 8-5 9·0 
2'1 2-7 3-8 '·4 0-3 6·7 8·8 9·3 
2-0 2·9 3-6 ,., 0·2 6·6 
2·0 2-7 3-0 '·3 5·1 
2·0 2'9 3·, '·3 0-2 6·6 9-1 9-6 

U172ICAR 
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TA:lILB VI (a)-<:onttl. 

Ions. 12th 16th 20th 24th 28th 1st 5th 9th 
May. May. May. May. May. June. JW1O. JW1O. Remark&. 

Nickel 2·0 2·' 2·8 3·6 "7 3'0 . 
2·0 2·6 2·9 3·7 "8 o-~ 6'0 7·2 
2·0 2'0 3·1 3·5 
2·0 2'6 3·3 3'9 '·8 0'6 6'0 7·6 
2·0 2·6 3·2 3·8 

Cobalt 2·0 2·' 3·2 3·9 ,·7 5·8 7·1 
2·0 2·6 3·' 3-7 '·9 0·7 7·0 7·9 
2-0 2·5 • 3·2 3·9 '·8 6·3 7·1 8·0 
2·0 2·' 3·0 '·1 "7 6·0 7·2 8·1 

Zinc 2·0 2·5 3·' ,., 0·8 .; 

2·6 2·55 3·5 '·8 6·1 7·4 7·8 9·0 
2·6 2'0 3·7 
2·1 2·6 3·9 0·0 0·9 7·0 8·1 8·8 
2·0 2'5 3·7 '·6 5'7 7·2 8·' 9·2 

Copper 2·0 2·3 3·0 '·0 '·9 ,., 
2·0 2·' 3·1 '·0 0·2 0·7 8·3 7·0 
2·1 2·5 3·2 '·1 5·1 0·9 8·5 7·2 
2·0 2·5 3·2 3·1 '·7 0'0 6·' 6·8 
2·0 2·3 3·1 

MangaIW88 _ 2·0 2·8 3'0 '·1 '·8 5·3 6·3 7·3 
2·0 2·3 2·3 '·1 ,., 0·1 6·2 
2·0 2·9 3·' 3·9 '·75 0·5 6·1 7·3 
2·0 2·7 3·2 3·6 '·5 
2·0 2'0 3·5 '·3 .·7 0·3 6·5 7·. 

2·0 2·6 3·6 .·1 '·7 5·1 6·1 7·2 

.Aluminium 2·1 2·3 3·0 3·3 
2·0 2·5 3·2 3·1 '·8 0·7 8·8 7'5 
2·0 2·3 3·0 3·70 '·8 5·7 6·6 7·' 
2·1 2·6 2·8 3·75 ,·3 5·1 

2·0 2·. 3·0 3·7 '·7 0·8 6·' 7'5 
2·0 2·3 3·1 3·3 '·7 
2·0 2·' 2·9 3·8 '·7 5·6 6'6 7·' 
2·0 2·3 2·7 3'0 '·6 
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Tau: vn. 
SeJJ_May-JUJ\8. 

Pla1lI-Jawar in water oulture. 

Total1ength in CIJIII. of the plant on 

I 12th 16th 20th 24th 28th Total 
lans. May. May. May. May. MAy. growth. Remarks. 

Blank 2·0 3·0 3·8 7·1 8·2 6·2 
Uorium 2·1) 3·6 40·9 7·8 8·f 6·40 
Nickel 2·() 3·2 40·6 7·40 7·8 0·8 
Cobalt " 2·0 3-~ 4'7 7-~ 8·0 6'() 
Uranium 2-0 3·6 40-9 7-8 8·6 6-6 
Cerium 2·0 3-3 40·6 7-40 8·3 6-3 
'Sodium 2-0 3-3 40·1 6·9 7-g. 5-8 
Zino 2·0 3-2 4·1 7-1 8·0 6·0 
Copper 2'() 3·3 3·9 6-3 7-6 5·6 
Manganese ,. 2-0. 3·0 3·8 6-0 7-7 5-7 
Aluminium ., 2-0 2-7 3-8 f·8 7-8 0-8 
Strontium 2-0 2-7 4·1 7·-2 7-9 5-9 
Calcium 2-0 3·1 4·0 7·0 '1-8 ·/)-8 

TABU: vn (tI), 

Ions. 12th 16th 20th 24th 28th Remarks 
May. May. May. May. May. 

Blank ,. 2·0 3·0 3·6: 7-8 
2-0 3-2 3-4 7-1 8-9 
2·0. 3-1 3-8 8-0 7'0 
2-1 3-0' 4-2 7-2 
2-0 3-3 3-9 7·9 
2·1' 2'8 3-6 6-7 8-2 
1'9 .. 3·0' 3-3' 
2-() 3,3: 3-8 7-0 8·7 
2-0 1'7 4-0 7-5 7-7 

Thorium ,', 2·0 4-6' 0-0 7-3' ,. 
2-0 3·9 0·3 7·8 9·0 
2·0, 3·6 4·9 7·6 8·4 
2·1 3·5 4·8 8·0 
2·0 3'9 4·9 7·9. 8·3 
2·0 '4·0 0·1 
2·0 3·3 4·5 8·0 7·8 
1'9. 3·1 4'8 8·1 7·9 

._.2,0 _ 3'4 
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TABLJI vn (ca}-«mtd. 

lon&. 12th 16th 20th 24th 28th Bernarb. 
lIay. May. May. May. May. 

Vra.nium 2·0 3·0 ,., 'HI 
2·0 S·8 '·9 ,·a 8·3 
2·0 3·9 1i·3 "1·1 a·6 
2·0 '·0 ,·3 
2·0 3·3 '·0 a·1 S·9 

2·0 3·6 '·9 1·' 8·5 
2·0 3·3 7'4 

Cerium .. 2·0 3·0 4·9 1·' 8'9 
2·0 3·6 '·6 7·1 a·3 
2·0 3·3 4·3 7·1 7·7 

a·o 3·2 5·4 7·9 8·5 
1·9 2·8 ,·1 8·9 8·1 
J·O 3·1 4·4 
1·0 3·2 4·6 1" 

Niokel .. J·O 3·' '·8 7·' 8·4 
2·0 3·2 4·' "'1., 7·8 
1·9 3·0 '·6 6·9 Nl 
1·9 2·9 3·8 6·a 
1·9 2·8 '·1 6-7 .. 
2·0 3·1 '·2 

Co. .. 2·0 3·' 4·7 T·9 8·0 
2·0 3·' "5 8·9 .·1 
2·0 3·3 4·9 ",4 
2·0 3·1 '·3 
2·1 2·9 4·0 

Manganese 2·0 2·7 3·8 
2·0 3·0 3·8 0·9 7·7 

2·0 3·6 '·0 6·0 7·& 

2·1 3·7 4·1 
2·0 2'9 3·9 6·3 

1·9 3·' 3·9 6·4 8·0 

2·0 3·1 3·7 "1'"1 "1·4 
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TABL.VD(CI~ 

10M. 12th 16tb 20th 
May. May. May. 

Zino 2·0 3'1 4'1 

2·0 3·2 .·3 

2·0 ~·4 3·9 

2·0 3·6 t·l 
2·0 3·0 4·4 

2·0 2·8 3·8 

2·1 3·6 3·7 

'Cu 2·0 3·3 3·9 

2·0 3·7 3·9 

2·0 2·9 3·9 

2·0 2·8 4;·0 

1·9 3·0 4;'2 

Uth 
May. 

",0 
",1 

"'2 
7-li 

6·7 

6·3 

6·5 

28th 
May. 

8·4 

8·0 

7·6 

8·6 

8·2 

7·6 

1'9 

6·1 7'3 

7·1 

Re~arks. 

Two crops of Jawar were ag,"n sown on tlu) 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 me&8W'ements taken in June for the crop were very irregular. 
Cotton·ered W&8 also tried, but both these croll' 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 10th June destroyed the crop of Jawar completely and no 
measurements could. thorefgre. Ix! take,q After that date. 

Ions. 

Blank 
Thorium 
Uranium 

Cerium 

Nickel .,' 

Cobalt 
Zino 

Copper 
Manganeee 
Aluminium 
]31ank 

TABL1I vm. 
8~lUle 1931. 

Pla»-Jawar in sand. 

ard June. 8th June. 14th June. 19th June. Remarks.. 

3·66 3·97 ',56 '·60 
3'72 4'21 4·32 4·5 
3·68 4·68 "75 5·6 Mean or two plants only 

3rd W&8 damaged. 
1'70 t·'ll YelloWDeS8 developecl on certain leaves, hence 

rej89ted. 
3'77 "21 "64 4;'75 Measurement of one plant 

only which showed satis-

3·68 .'0 4'36 
factory growth. 

5·0 
3·64 4·U 4'61 5·22 Yellowness on some plants 

after 19th. 
3·67 DIUDaged. 
a·66 "24 4'72 5·0· 
3·7 DlUDaged. 
'3'60 3'82 4'4 One plant was damaged. 
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'tABL18 vm (cr). 

IonS". 3rd .r ulle. 8th June. 14th June. 19th June. Reorarkl. 

Bla.nk 3·6 '·2 '·9 4·11 
3·& 4·0 4-IS 4·6' 

• 3·6 3·8 ·4·7 

3·6 3·7 
,3·5. 3'8 4·1 4·3-
3·6 3·9 
3'·6 '·1 4·4 4·50 

Thorium 3·1 '·0 4·3 4·3' 
3·8 4·0 4·0 4'" 
3·7 ,., 4·7 4'7 
3·7 4·2 '·3 4'" 
3·7 4·J 4·3 4'4 
3·7 4·6 4·8 6·0 
3'7 4·7 4·7 6·0 
3·6 4·1 4·2 4·8 
3·7 ·4·0 4·4 4'6 

3·7 
3'6 ' 4·' 
3·7 6·0 
3·6 
3'7 ,., 
3'7 

Ula.ni1JDl 3'7 '·6 '·8 6·0 
3'7 '·7 ,·7 6·0 
3'8 '·1 4·2 ' ,·8 
3·7 4·0 ,., '·6 

Nickel 3·9 '·1 '·6 
3·8 '·3 '·9 
3·8 '·2 '·65 4'75 
3·7 '·6 
3·8 '·5 ,·7 ,·It ,. 
3·8 '·3 ,., 

~ 



no 

T.un •• -VIII(a~ 

Ions. 3rd .June. 8th June. 14th June. 19th June. Remarks. 

Cobalt 3·7 4·3 4·6 5·0 

"3·7 4·0 4·3 5·' 

3·7 

3·7 3·7 4·6 1·6 

~ino 3·6 '·3 4·9 5·4 

3·6 4·0 '·6 

. 3·6 4·1' t·1 6·2 

3·5 4·0 4·5 5·0 

3·6 3·9 4·6 5·0 

"3·6 3·8 

-cu.. 3·6 4·1 

3·6 3·9 

3·6 4·2 

3·6 

"3·6 

3·6 

:MaDgal1t>18 3·6 4·1 1·6 5·3 

3·6 1·2 4·7 5·1 

3·6 4·0 1·9 5-0 

3·6 1·0 4·8 4-8 

a·6 a'9 4·7 

3·6 1·2 4·4 ~'7 

The rains had set m. in the middle of July &ll.d anothnr set of Jawar was sown"n the 
30th July. The plants were sorted on the 8th Angust Wld planted both in the culture 
'solution 88 well 88 in pure ~ The quantities of the ions added in these experiments 
were nearly ten timl'6 more UBed in the previoll8 experiments of Jawar and Moth. 
In the cases of thorium and uraninm 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 88 in the previous experi. 
ments completed in the month of May. The results of the two experiments simultaneously 
~arried out in the potA and in the bottles are summarised in Tables IX..and:x. 
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TdUli IX. 

SeMtm-August-Septembet. 

Plant--Jawar in water oulture • .. 
Ions. 10th 15th 21st 23rd 28th lst 15th 

Aug. Aug. AUg. Au,. Aug. &!pt. Sept. Remarks. 

. , I •. 

Blank .. 2·113 3·10 3·71 '·75 8·15 7'53 H·94 

Thorium .- .• 22·35 3·16 '·00 5·45 6·86 9·32 12'86 

Uranium II I. 2·'75 3·00 "·35 5·95 6·45 9.55 13·35 

Cerium .. I • 2·50 '·85 '·25 8·t6 6-51 .·15 12·35 

Zinc 2:65 1-' 3·15 "82 5'28 '.&5 12·11 

Copper .1 2·55 .·18 3·15 ,·a1 5'4 ""1 H·66 

Manganese ',1 .. 2·31 2·S1 3·58 4,·92 5'50 ., . .0 H'7a 

Nickel 2·30 1'75 3·55 4,'40 5'81 7'~ H'BS 

t:obalt _. 2·25 IH' 3·65 ~·95 o·a5 7'82 H·93 

Blank II 2·30 S·g! 3·15 4·05 0'35 1'42 H'DO 
= 

'rULE IX (al. 
._ 'S. 

Ions. IOth- 15th 21st 23rd 28th 1st 15th Remarks. 
Aug. Atig. Aug. Aug. Aug. Sept. Sept. 

Blank .' 2·3 3·0 3·6 4·& 5'1 7·8 

~·3 3·1 3'9 ":75 5·3 Nil 11'9;) 

-2·3 3·3 9-, ,., 5·1) '·5 12·0 

11-4 3·2 3'6 "·6 5'25 .. 
~·3 2','7 3'6 4·5 5·3 .. 
2·3 2-9 3·5 '·8 5'2 7·6 B'9 

2'3 2·8 3·4, 4·7 5·1 

Thorium .. 2·' 3·3 ,·0 5" .. 
2·' ,3·14 .4.·2 4·-4$ 6·95 9·3 12·25 

2·30 3·2 ,·0 5" 6·9 ,·5 12·S 

2·3 3·4 '·1 i·I 6·1 9·3 

,2" 3·1 3·8 6·6 6·8 . 9'1 12·9 

2-30 3'2 3-9 6·8 6·5 .. 
2·30 3'. 3'7 5·7 8·6 .. 
2·3 3·6 3-3 5'5 8·g 9'3 
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TULB Ix ta}-:-Contd. 

10th 15th 21st 23rd 28th 1st 15th Remarks. 
Ions. Aug. AiJg; Aug. Aug. Aug. Sept. Sept. 

UranilUD .. 2,8 3;4 IHi 6·2 6·50 
2·7 3·2 "35 6·0 6·4 (Hi 13,4, 
2·75 3·0 '·2 6·0 6'3 9·7 13·30 
2·7 3·0 '·3 6·9 6·5 8'55 13·35 
2·8 3·3 '·1 5·95 .. 
2·8 2'9 4·' 6·45 9·5 13'3 . _, . ~ ... " L 

Cerium .. .. 5·25 
2·5 2·9S 4'25 5·25 6·6 6·75 1%·3 
2-5 2-9 '-3 5·20 6·4 6'7 12·35 
2-0 2·8 '·25 
2·5 2·6 '·2 5·1 6·5 
2:5 ~·8 4·2 s::id /)'5 ~·8 12·4 

~ . " .. ." • 4 " ., 

Zinc .. 2·65 3·0 3·70 '·7 5·3 7-70 12·1 
2·7 2·8 3·80 4-5 5·20 ;-00 12·1 
2·6 2·9 3·7 '·6 

to~pei ~:g 

2·6 3·70 3·8 5·0 7·6 5·5 11·65 
2"65 2·75 3'75 '-6 5·3 7·2 li-s 
2-5 2:7 3'75 4,·5 5·' 
2·5 2·80 3·' 4-8 5·' 7·' 11·7 
2'5 2-6 3·3 -' ., ., 

Manganese •• .. f·g f-e 3·. 4;8 S·t .. 
2-2 2·8 3·6 4·6 5·3 7·4 11·7 
2·30 3:0 3:8 5·0 5·5 7-4, 11·7 
2:3 !.jI' 3:1 4·' .. .. 
2-3' 2·6 3-8 '·8 5·5 7-11 11·80 
2·3 2·9 3-6 4·9 5-7 7·5 11·7 
2"3 2'·7 3"4 4-9 5·3 7·5 H·i 

Nickel •• \ 2'4 2·8 3·6 4·6 6'0 7'4511-8 
i·'3 :t·7 :J·55 4'-!!, 5·6 1·!!' 1'1·85 
~·-5 2';75' 3";5 4·% 5-S' 7·5 n·v 
2:1 2'70 3'7 4";1 .. 
2·~ 2-7 3-5 4·6 

Cobalt 2·3 3;0 3'65 4-0 5-85 7-9 11-8 
2·25 2-8 3-6 3-95 5-8 7·7 11·9 
2-20 2'6 3-3 3·8 
2-3 2"8 3'1 3·9 
2'-20 2-9 3"7 3-9 5-9 7·8 12'-0 

M172ICAR A2 
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TABLE :x. 

SeaB07II-August-September. 

Planl--Jo.war in Sand • 

10th 15th .2lst 23rd 27th 3lat 9th 14th 
lone Aug. Aug. Aug. Aug. Aug. Aug. Sept. Sept. Remarks. 

Blank 2·25 2·97 3'67 4·65 0'15 7'40 10·22 11'54 
Thorium 2'25 3·16 4·12 0·35 6·82 9'1211'44 12·6 
Uranium ~'35 3'00 4·25 0·87 6·35 9·45 11'63 
Cerium 2·43 2·92 4·11 0'00 6'0 8·34 10·85 12·1 
Zino 2-45 2·96 3'81 4'62 5·16 7·66 10'41 11'89 
Copper 2·34 2'87 3'81 4·85 0·33 7'41 9·8511·21 
M&nganeee 2·25 2·95 3·6 4·92 0·44 7'40 10'10 11·56 
Nickel 2·31 2·86 3'55 4'41 5·92 7·36 9·65 11·4 
Cobalt ,2·28 2·9 3·56 4'0 5·5 7·41 10'00 11·65 
Blank 2'28. 2·92 3·68 4·70 0·25 7·32 10·1 11·75 

TABLE X Cal. 

Total 
10th 15th 21st 23rd 27th 31st 9th 14th growth 

lone. Aug. Aug. Allg. Aug. Aug. Aug. Sept. Sep," in Remarks. 
length. 

Blank 2·3 3'0 3'1 4·6 

2·2 3·0 3·7 3·9 0'0 ~·O 9·7 11'0 9·3 

2·2 !·6 3'0 4·2 0·2 

2·2 2·4 3·7 o·g 6·2 7·6 10·2 

.2 3 3·6 0·3 0'0 8·0 11·4 9·1 

2·3 2·7 3·4 0·4 

2·2 3'0 4·3 4·6 4·9 7·5 10·7 11·5 9·3 

2·3 2·6 

Thorium 2·3 3·6 4·1 5·35 6·3 9·0 11·9 12·1 

3·2 4'0 0·8 "/'3 9·7 11·4 12'0 

• 2·2 11'3 

2·3 2'8 3'6 0·9 6'8 8'5 12'6 

2·2 10·0 

2·2 3·2 4-5 0-4 6·8 iH 1009 13·1 
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Total 
10th 15th 21st 23rd 27th, 31st 9th 14th growth 

10118. AQg. Aug. Aug. Aug. Aug. Aug. Sept. Sept. in 
length. 

Ural"ium 2·3 3'0 4·2 5·7 6·2 9'0 11'5 15·8 
2·4 3'0 
2·4 3'1 4·3 5'0 6·3 9·3 11·7 15·5 
2·3 3·6 15'1 
2·4 
2·3 5·8 
2·4 2·6 3·7 6·2 7'0 9·1 12'0 15·7 
2·3 3'0 4·7 5·6 9·4 11'1 
2·3 3·0 4·1 5·9 6·4 9·8 11·6 14·4 

Cerium. 2·4 .. 8'0 
2'4 2·9 5·0 
2·4 2·8 4·0 5·6 6·7 8·9 10'0 12·6 
2·4 2·7 4·2 4·6 6·4 7·7 10·8 12'0 
2·4 2·9 4'1 5'0 6·3 6·3 11·1 11·6 
2·5 
2·4 3'0 4·1 6·5 8·3 
2·5 5·1 10·7 12·1 

PEAS. 

has were sown in the middle of September. 12 pote of equal capacities were filled 
with 5 Ibs. of purified sand each, and about 20 seeds of exactly the same weightand similar 
in colour were sown in each pot. The seeds were germinated on the third day and deve-
lop«! rapidly. The rate of growth of these plante was about 1 cm. per day, and as these 
plante grew in their lengths only without any off-shoots. they were found to be much more 
.uitable 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. 

TABLE XL 
Beason-Septmber-October. 

Plam-Pea.s in pots. 

Ions. 24th 28th 2nd 7th 9th 15th Remarks. 
Sept. Sept. Oct. Oct. 'Oct. Oct. 

Blank 10·34 15·64 19·9 25·6 32·64 40·4 
'Thorium 10·26 '18'85 '22'8 25·7 35·56 44·6 
Uranium 10·34 17'94 22'0 28·64 34·85 44·1 
Cerium 10·30 17·64 21·9 ' 27·58 ' 34·64 44·7 
Zinc • 10·37 16·25 20·14 25'8 32·8 40·6 
Nickel 10·30 15'84 20·22 25·64 32·4 40·8 
Cobalt .' 10·31 16'44 19'64 25·67 32·1 .44'1 
Mangan_ • 10·29 16'59 20'14 25·55 32·54 40·4 
Calcium 10·26 16·9 20'64 24·93 32·3 40·3 
Barium 10'31 16·8 20·75 25·1 32·22' 40·45 
Strontium 10'36 15'7 20·85 25·65 32·54 40·56 
Blank 10·32 15'84 20'15 25·56 32·56 40·31 



115 

TABL. XI (a). 

24th 28th 2nd. 7th 9t1l Uitk 
Ions. Sept. Sept, QcL Oct. Oc\. OA Bemarb. 

:Blank 10·4 15·1 19'4 25·8 32·7 400·3 
10·3 15'0 ~7'3 ~1'7 ~., .. 
10·3 15·6 19'4 25'0 32'0 t!'8 
1.0'5 16'1, 1I~'5 25·6 33'~ .. 
!D'3 16'2- 19:3 20'8 
10·3 15·3 20'0 26·1 .. 
10·4 15'5 20'4 3,2'2 32·8 ~'8 

Thorium . 10·3 18·6. ~2'Q 
" 

lO·2 18·S. 22 .. 0 2J1'3 35'\ ,¥.~ 

10·4 18·1 22'8 
10·2 18·2 ~2" 2.5·3 35'5 ~., 

19'3 19'0 23·8 28·1 
10·2 18·7 ~'7 35·D. ~:.8 
1~·3 18" . . .... 
10·3 19'4 23·2 2q'l 42·2 43·8 

! ~ ..•• ~- ... --~--- - _. 

Vra¢u~ " 
10·3, 1!'~ ~1:3 28'0 ~·2. ~~ .... : " ~ . 
10·4- 17,1). 2,2.J 2S·1). 34·0. 44'1' 

10·~. 1~·~. 21:3 , . .. .. 
10·a 17-7 ~'7 35·" 44, •• 

10·4 16·0 20·8 
10·4 18·8 22·0 29·2 34'8 43·3' 

Cerium 10·3 18'3. 22'0 27·0\ 34'8 45" 

10'4 17·6 ~I'O 28·2 3}" 41'7 
10·3 . 
10·3 17'0 22·8 27·6 35'3, 44'0 

10'\ 21·9 

10'~ 17'3: 20'1 ~'6~ 44'8~ 

10·3- 17'0 19'6 23'2; 34'6. 

lino "" 
10·4 16':4 19'4; 25'''' 32·3, 

10" 16'25· 19·5- 28·3 32·(). 4O'S. 

10·3 16·1 19·3 

10'\' 15·7 20·1 . 24·8 

10·3. 16·50 20', 25·3 4O'8
J ., ~,I 

10·<l· 16·2Q, 19'9;, 26·3:, 32·& 41·2, . 



Iona. 

Nickel •• ... 

• 

2-ith 
.Sept. 

lQ:2 

.2StJl 
Sept. 

1'76 

2u.d 
Oct. 

20'1 

'lib. 
Oct. 

25·6 

9th 
Oct. 

15th 
Oct. 

10-3 10" 19-} 23-. 

lO'4 15'6 l8'4 .. 
10'2 15·9 10·2 25,6 32·8 41·& 

10,4 14,8 

1();3 lli'6 20'9 25'0 32'5 34·9 

IQ·4 

10'4 

10'!-

10'3 l6·3 

32·9 

40·4 

40·9 

19·3 26·2 31·6 40·3 

Remarks. 

The readings in Table XI are the mean of four or five plants..which were found to.aho. 
exactly similar growth. The growth of all the plants in one pot" (abOut 15 in number) 
was first separately· measured, and· only th~ were seleo~ which· showed exactly the 
Bame growth. The. remaining plants. were ..nremoved •. It wilhappear from the above 
table that thori~, urani~. and ~\lm atJoo~ t'- plants verr appreciably. but no 
4.'fJect was noticeq in the ptelKlDC8 of. &I\Y other ion. Two. other se~ of experiments were 
simultaneously started. ~ water cultqre and in sapd in tbe finlt week of November. but 
in th_ sets only the tOre, efJecijve ions Were. tried • 

.. 
T..uwl.Xn... 

8e1H01t-1lT qYeDlber-. 

PltW-:-pfl&8· in 1I&I1d. 

Maximiun length in ems. of. the plant!! on 

Ioll/l. 30th . 6th 13th 18th 20th Total Remarks. 
00 .. Nov.- ~ Niwr Niwr growth. 

e ... w., 

:Blank •• 14'0 25'8 30·8 38'9 41·8 27·8 

Thorium . " 14'0 '25·4 33·3 47·4 49·6 35"6 
Uranium ". 14'0 23·9 28·0 42·0 47·8 33·8 

Cerium 14·0 26·2 31·1 44-(~ 49·1 35·1 
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TABLB Xllt 
8W8011-November. 

Plant-Pea/! in wll.ter cuHure. 
Maximum length in cms. of the plants 011 

Ions. 30th 6th 13th 18th 20th Total Remaru. 
Oct. Nov. Nov. Nov. Nov. growth. 

13lank 21'0 34·8 44·2 51·6 51·6 30'6 
Thorium c21'0 ·42·3 55·3 61·2 62·2 41·2 
Uranium 21'0 40·1 49'8 69·5 60'6 38·15 
Cerium 21'0 38·3 47·1 65·4 66·8 35·8 

TABLB XllI (a). 

Total 
Ions. 30th 6th 13th 18th 20th growth Remarks. 

Oct. Nov. Nov. Nov. Nov. in 
length •• 

Blank •• 14'0 23·6 27·4 31·4 38·6 24·6 
14'1 25·8 30'0 40·9 26'8 
14·1 25·3 31'0 38·9 42·2 28·1 
14·0 26·2 IJhowed yellow tips. 
14'0 25·7 30'8 41'4 27'4 
14'0 26·3 31·1 41·8 27'8 
14·1 25·4 35·6 42'0 27·9 

Thorium .'. 1(.0 
14'0 25'0 33·3 Stem W88 broken. 
14'1 25'9 33'0 47'0 49'6 35'4 
14'0 25'4 33·1 47'5 49·9 35·9 
14·1 24'5 35'0 47·8 49·6 35·5 
14·0 24·4 Yellownesl of the tips and of tho 

. off-shoots W88 observed. 
14·0 25·3" . 33'0 47·8 
13·9 24·9 33·6 47·4 49'3 35'4 

Uranium .. 14·2 23·5 27·6 42'0 47·5 33·3 
14·0 24·0 28'1 41·7 47·7 33·7 
14'1 23-9 28·4 42'0 48-7 33·7 
13·9 23·7 YellownesB of the tips appeared. 

Leaves turned yellow. 
14'0 22·7 27·8 
13·9 24·3 28'0 42·3 48·1 34·2 

Cerium 14'0 26'0 31·4 43·0 49·8 35·8 
14·1 26·2 31-7 44·3 48·7 34·6 
14'1 . 25·9 30·4 44·0 49·5 35'4 •. 
13-8 25-1 30·6 41·2 
14·0 26·5 31-1 43·7 48·4 34·4" 

13·9 26·2 30·8 44·9 49·1 35·2" 
14'0 24·6· 32·2 
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T.ull.J: xm (/I). 

Total 
lone. 30th 6th 13th 18th 20th growth Remarks. 

Oct. Nov. Nov. Nov. Nov. in 
lengths. 

Blank •• 21·0 35·0 «·5 51·9 51·5 30·5 
Yellowness. 

21·1 32·6 «·0 50·4 . 51·6 30·5 
21·1 34,·8 «·2 61'5 61·2 30·1 
21·0 33·6 YellOWDe68. 
21·0 34,·3 «·4 51·6 51·9 30·9 
21-C> 35·3 43·9 51·6 8·3 30·3 
21·0 33·7 30·6 Tips were damaged. •. 
21·0 34,·6 «·0 51·3 6Q·O 3·9 

Thorium 21·0 40·1 65·3 58·7 60·3 39'3 

21·0 42·2 65·2 61·1 41·2 

21·0 42·0 65·0 61·0 62·2 

21·0 42·3 00·9 61·4 

21-0 42-6 ~-6 61-2 

21-0 40-3 56-4 59-4 Damaged. 

Uranium 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 lea.ves and the 
damaging of tips observed. 

21·0 40-1 48·9 59-8 60·5 39·5 

Oarium .. 21·1 Broken at the stem. •• 

.21-0 38·7 47·1 

.21·0 38·2 47·(l 55-6 56·8 35-8 

21-0 38·3 47·0 55-2 56·8 35·8 

21·0 37·9 46-6 55-4 56-7 35-6 

21-0 37·6 «·6 Damaged at tips. 

21·0 35·9 46·4 53-9 

BARLEY. 

Experiments in water culture were tried. Difficulty in the measurements in the 
_ 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. Plants 
'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 .; crop of 600 plants, which were sown in six big dishes 
~ntaining equal quantities of pure sand The readings in the following tables are the 
__ of about three plante. 
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'I'AilL\\ XIV. 
'SM~-NoV1lmber-Dceembt.r. 

Phmt--Barley in water culture. 

lona. Uth 19th 2-ith 28th 2nd 15th Remarka. 
No .... No .... No .... No .... Dec. Dec. 

}Jlank •• 15·0 26·2 32·2 34·' 42·6 45·6 
Thorium 15'U 26·3 31'68 35-8 "-6 47-9 
Uranium 15·08 25-9 32-35 34,9 42-8' "-92 
Cerium 15-15 26-2. 32-56 84-0 Rtjooted on 110· 

ClOun' of diBai. 
milar growth. 

Zino .. IS-2 2s·9 32-4 34-3 Uncertain read-
ings /l.ftet 28 th. 

Manganese IS' 14 26·21 3!·OO nejected on account of 
diB8imiJar growth. 

Nickel IS-00 2S-9 32·18 34-32 42-36 45-11 
Cobalt 15-06 26-2 32-16 33-92 42-16 45'45 
Silver •• 15-23 25-8 32'6 Develdpfld yelll1tVtlell8 on 

the edg8 and hence _ 
jooted. 

Lead .. ., IS-12 2S-12 31'1014 33·' 41·S 41'6 
Blank .• .. IS-17 26·1 Damaged 

The irregularities in the above table are obviously due to the fact that the barley 
plante from the early stages developed in branches and not in theit'lcngthl only. 

MAIzE. 
The formula previously used so far the composition of the nutrient solution 11'8.1 

modified for the experiments on maize. As mentioned before, the previous composition 
was found to be unsatisfactory aftel the plants had gtGwn for a month or two. A 
number of trials wen!' made in April and May 1932 over the plants of Arhar and lIIaize 
with a view to determine a B8tisfaetory proportion of the nutrient suhstances in the 
culture solutiOlL The previ9U8 formula was found to be delicie1lt in sodium, chlorine 
and sulphate. The following quantities are now befng used:-

Pottasium nitrate, 30 grms. Pot chloride, IS grms. 
Magnesium sulphate, IS grms. C'alcium lililpbate, 1s grms. 
Sod Hydrogen Phosphate, 15' grUis. Yenit chlotide, tJ- 4 grm. 

Watet, 30 Rtres. 

TABU XIV Cal. . 
Total 

Ions. Uth 19th' 24tlr- 28thl ISth! growth Remarks. 
No-v; Nov; No .... New ... Doo.- in 

lengths. 

IG·()O 25·S' 32·4- 39-S 46-6 31·6 
I.s-O 26·& ~-O 34-4- 4,5-9 3O'-lJ 
IS-1' 26·11 3II-a 34-S 4tH' 3(Ht 
UH) 28-3- 32·a 34-.2- 45·" 3O-S' 

Blank •• ' 

IT 1_ 

Thorium 15·2 .. 33-9 
15·1 26·7 26·0 33-'1 4·9 32-7 
IS·2 26;3 :n·1 :IS. If 4"H. 33·1 
lS-2 2tHf 32'-0 35'S: 48·3' 3O-S 
IS-0 26·1 31·5 36·1 &8 
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TABU! XIV (a)-tontd; 

'.I:ot&l 
Ion •• 14th 19th 24th 28th 15th gr<!wth Remarks. 

Nov. Nov. Nov. Nov. Dec. m 
lengths. 

Uranium 15'1 24·4 32·2 34-1 44·5 29-4 
15·1 25·9 32·4 34·6 44·9 29'8 
llH 26·3 32·6 35-1 45·3 29·2 

~um 15·2 .26'0 32·3 34·4 .,. 
15·1 26·1 32'5 34·8 
15'1 !a·3 32·6 34·6 
15·1 26·6 32·9 34·3 

:Zino rr 15·2 25'6· '32-2 34·8· 
15·4 25·5 32·6 34·2 
15·2 25·8 32·3 34·1 
15·1 25·3 32·1 33·9 

Manganeae 15.·2 26'0 32-3 
15.·1 ~6'2 . 31-7 ~4'7 

15·2 26'0 31·8 33-2 
15·1 28'4 32'0 35'0 
15-1 25·8 30·6 33'0 
15·2 26·1 32·2 33·3 

:Nickel 15·0 25·9 32'0 34-2. 30-0 
15·1 25·6 32·6 45'1 29·8 
15·2 26·0 32·2 45'0 25'0 
15'1 26·2 ;M·6· .. 30'1 
15·1 26·4 30·3 40·1' 
llH 26·2 32·0 45·2' 

Cobalt 15·1 26·2 27'0 30·2 . 39·6 24·5 
15'2 26·2 32'0 34·3, 45·5. 30·3, 
15-1 26'0 32-2 35·5· 45·9' \ 30'8 
15·1 26·4 32·3 33·9 45·2 30·1 
15'1 25·2 26·8 29·8 40·1 25'0 

Silver • ~ l5·2 25·3 32'0 Damaged ... 
15·2 25'8 32·3 33·3 
15'1 26'0 .32·9 33-6 
is'3 23'6 ':12'5 
15'2 26·1 32-6 
15·3 24'4 32'4 33·1 33·6 18·3' 
15·2. .25'3 ,31·7 33·5· 34-0 .18·8. 

AU721<a.&. 
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TABU XIV (a}-«mdtL 

Total 
Iona. 14th 19th 24th 28th 15th IfOwth 

Nov. Nov. Nov. Nov. Dec. In Remarks. 
length.. 

Uad .. 15·1 25·2 32·8 83·1 41·8 28·11 
15·2 20'8 33'1 33·' 83·7 18'11 
15·1 25·1 32·3 33·7 4H5 26'4 
15'1 24'8 31·8 33·0 41'1 26'0 
15·2 25·1 32·1 33·7 42·1 26·' 
15'1 20'8 32·2 32'5 
15'2 21·6 30·7 30·7 lll·1 15" 
ll>-l 25" 32'1 33·3 41·8 26'1 

TABLB XV. 

B~1lIle-July. 

Maize In culture 101ution. 

Iona. lIth 14th 2.2.nd 2nd 13th RemarJu. 
June. June. June. July. July. 

Blank .• 6·81 7·7 B·2 16·1i 22·8 Mean of three plant. 
out of five. 

Uranium 8·78 10·7 15·6 20·0 24'8 Reeult of one plant 
only. Started with 3 
plante, one WAI dam. 
aged. the other. 
developed yenon-. 

Cerium 1\·83 9·8 17·8 :2'0 Mean of three plante. 
all growing eimiIar. 
!y. 

ThQrium 8·86 P'6 13'0 20·8 Mean of two plante. 
J'our plant. to .tart. 
one developed yellow. 
a-. - growing 
v6r1 dUferent. 

Copper 1\·76 '·9 11·8 17'1 SI·7 Mean of 3 plante upto 
!2nd June, the IaBt 
.baervatioll OD one 
flant only. 

Silver •• G·S:1 8'l 10·6 u·, 18.·1 Obeen&tioD. OD. one 
plant only. Othet 
two ahowed VerJ 
JrreguW growth. 

Lead .. 6·8 7·3 10·0 n·1i J8·0 Mean of two plante 
only • The growth 
., two WAI very ... 
\ricted. 

)la.gna.nese 6·7 9'0 13·2 17·6 MeaD of 3 plante, aU 
~vfll'1.eIL 
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TABL. xv (aj; 
:atlI:': - .. _-::. 

Total 
10llII. llth 14th 22nd 2nd i3th growth 

June. June. June, July. July. in Remarlu.. 
lengths. -

Blank . , 8·8 7'0 H·O 18·4 22·1 15'S 
,.g ~'8 IS·3 i6'6 22'5 16'4 

6'6 8·8 Yellowness. 

8-1 6·' 10·3 

6·8 7·' il'o i6" 23·1 16'2 

• . -. ; 

Thorium .. 6·8 '·4 13·0 19·5 

8'9 '·8 13·3 19'9 ., 
6·' 9'6 13·1 19·7 

6·8 7·1 H·o 

VADium 6·9 10·1 15·3 ~S·' u 

6·8 10·7 15·6 20·0 24·8 18·0 

6·8 10·5 

Cerium 6·9 iO·1 14·4 17·6 22·' 15·5 

6'8 9·6 17" 22·1 15·3 

8·8 ,·1 11·(1 19·1 12·9 

Copper .. 6·1 7·9 H·' 

6·1 7'!~ 11·7 11·2 21·7 15·0' 

l!iJvet' 6·8 8·0' 9·S < • " 
6·8 8·! 10·1t 14" 18'3 12·& 

Lead 6·g .,·a 9·6 11·-1 15-3 8·5' 

6·. "5 10·0 H'7 16·0 9·~ 

6'S 1·2 10-·1 i3'·S 16'l- 9'S' 

Manganese 6'7 9'2 lS'5 i1·6 23·1) 16'·S> 

6·S' t·g 13·3 i7'-S- .. .. -
6·g .... .... .. .... 

- -_. --- -- ;;;;;;a-- - .-.. -
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,Field expe!'lmmU. 

" A plot oflan!I 21 Jt:x 10 It. Willi completed in .tanuary 111:12. The analysia of the 
'soil used in this plot gave t~e following composition;.-. 

Moisture ., 17'5 Per cent. 
Si02 46·3 
FezOa, Al20a 6·6 
Mgo. 3·6 ., 
Alkalis 14·0 .. 

"The plot Willi uniformly filled with the soil of this co~position to .. depth ot thhle teet. 
'The whole plot was divided into 12 smanet illots. each sepArated by walls of tarred tin 
'sheet,s which were kept more than 21 ft. deep in the BOil The whole plot Willi completely 
covered with a net work of iron, the walls of the netted enclosure being 6 ft. hij!1I with a 
"rOof, 21 'ft. X 10 ft. The plot has been built at a height of 1 it. from the ground and i. 
bounded by a brick work to completely protect it from the animals and the flow a. rain 

"'Water from thl! surroundings. 
Peas were sown in 6 smaller plots in t~e third week of January 1932. The diatti· 

'bution of the plots in which the ions have now been added is indicated in the diagram 
"below:-

Blank 
{lerium. (Uranium). Uranium. Uranium. 

1 2 3 4 15 6 
i 

-
Blank Blank 

\ 
(tJerium). (Thorium). Thorium. Thorium. 

12 11 10 9 8 7 
, , 

I 
I 

Every care was taken to ensure that no diffusion of the ions from one plot to the other 
"takes place. Thus Inspite of protecting every plot with a tin Bh8l't. the _da were 10wn in 
'alternate plots only. Every, plot is thus separated from the other by a double wall of tin 
"sheets, and a plot 2·5 ft. wide. 

PEA!!. 

'Orily 'those Beeds were selected which wIlighed between '161 gnu. and ·166 gmt • 
.. nd were exactly similar in shape and size. They were BOwn at regular distances and 1100 
measured depths in the plots. In column 3, following table. i' shown the number of plant. 
cat the time of reaping. The damaged ones or those which showed very di88imilar growth 
'Were removed from the plots. 

The names ~f the plots are given &CcOTding to those indicated ill the diagram shown 
:above. 

No. of No. of plants 
Plants. seeda ' at the time 

BOwn. \ of reaping. 

Average 
wt. 

(gnus.) 

Total num. 
ber of seeda 
obtained. 

1. Urani1llt1 50 49 11·" 857 
2. Uranium (Blank) 50 48 10·3 803 
3. Thorium • '. 50 00 12·7 788 
4. Thorium (Blank) 50 49 11·1 810 
O. Cerium 50 50 11· 9 886 
6. Cerium (Blank~ 50 50 11·03 833 

1. One plant in this plot was unusually bigger and two were smaller than the reBio 
2. Thre6 plants in this plot were smaller than the rest. 
3. Yellowness on several plants. 
In both (5) and (6) ~he plants were fairly uniform in.ize. 
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lJ4IZL 

'1'he lieM used for the experimente on Peaa was again used for Maize in June 1932. 
{)nly aix plota were used for Maize. The layout of the plote is indicated in the following 
-diagram:-_1_1 u_~_I'I_B~_I __ 5 _I Thor!um. 

r---- '-
_12 _l-B_~~1-_'0 ~I_~_+~ 

Plote marked 1. 3. 5.8. 10 and 12 were previously used for the experiments on Peas 
-and three of these contained Uranium. Thorium and Cerium. The sand in the neigh. 
bouring plots (separted by tin aheets) was analysed before starting tlte maize crop. but; 

110 traces of Uranuim. Thorium or Cerium were detected. The tin sheets coated with 
tar were thus found to be perfectly efficient in preventing the diffusion of ions from one 
plot to another. Plots marked 4. 7 and 11 were used for the blank experiments while 
Uranium, Thorium and Cerium were added to 2. 6 and 9 respectively. 

Seeds Wem gradOO from ·234 to ·228 gralDB. Twenty seeds were sown in each plot; 
.t measured distances and equal depths. The plants were watered with 5 litres of water 
-!n1!aCh p~ thrioeev«y day. The seeds were sown on the 14th April 

TABLB L 

Number of Average 
Number of pIsnts at the dry Total 

Number of Plot&. seeds SOWll. time of reap- weights. number 
ing. of seeds. 

2 

{:1um 20 18 19-6 310 

.. 20 18 16·4 280 

4; 

{:orium 20 14 22·1 226 
. 9 

~ Blank 14 17·7 267 

7 

{CeriUm 20 19 15-8 297 
10 

Blank 20 19 16·2 322 

For every plot oontaining Uranium. Thorium or Cerium there was a corresponding 
blank one. The plants showing irregular growth were removed from the plots. and equal 
Ilumber from the oorresponding plot being also removed to equalise the to_~l ~um_ ill 
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the two plots. The numbe~ of plant. at. the time of reaping are ahown in Column 2. Trur 
total number of BCeda obtalDed from thJ8 orop are very uniform in their w . ht. d anr 
intended to be used for another set of ell:periment. in the nen Beason. elg an 

The seeds obtained f~m tho throe blank plot. are now ag.in 80wn for furtbilr ell:pol i. 
menta. Influence of Thonum, Lead and Copper is now being investigatAld in the Imall 
fields. The plota have been refilled with the new sand. The plant. in thiB orop aM 
expeoted to be more uniform as theae have been.obtained from a orop in which every 
care was previously taken to ensure oomplete aimilarity of growth. The diswibutioD of 
plot. is as following :-The number refera to the plota in the diagram on page 32. 

TW:'~ l_r_;O_~_~_U_~-I_Co_p4_pe_r_. _-I_(_~_I!_f_k)_~_H_,_f;_Ia_~_k)_' _ 

Di,c:uHicm 0/ the Rl!lIUltI. 

The etIeotive ions whoae influence has been investigated may lie arranged in tha order 
of their EctIeotiven.eB8 as follows :-

Gra.m. Moth. Jaw .... P ...... D ... I~1· .. 
I' f 

In In In water In In In In In In Mabe. 
pots. water culture. pots. watf>1' pots. w.tn pots. .'ater 

culture. culture. eulture. culture. 

Th. Th. Th. Th. Ur. U .. Th. Th. TIl. 1'1. 

Ur. Ur. Ceo Ceo Th. Th. UP. C .. Ur. } UP. } 
Ce. Ce. Ur. 

U. ~ 
Ce. Ceo C .. Ur. Ceo (·e. 

Z .... Cu. Blank } B~k Blank} 
Zn. Blank Bialik Blan& Ma. 

C;n. Blank AI. Zn. Blank 
Co. 

Mn. Ni. Mn. } Sr. Ni. Sr. Zn~ } Cn. 
Blank Co. Co. Ma. AL Co. Ni. Blank.. 

Co. Pb. Ni. I'b. 
Cu. Ma. 

Ni. Ag. 
Pb. Sr. 

Cu. ",. 
Silver Zn. 

A peraual of the' above table Bhows olearly that in the 0&88 of alm08t every plant, 
Thorium haa the maximum accelerating efleot in water oulture and in pota. while Uraniulll' 
and cerium follow immediately in the order of their elleotivolJt'08B. Theae three iOIla
Bhowed a very distinct increase in the growth of planta as will be clear from the large 
number of esperimenta described in this report. Nickel, Cobalt. and Manganese generally 
ehowed a .Blight retardation, while Lead and Silver were found to be distinctly injurious· 
for the growth of the planta. The rest of the ions that have been investigated did no~ 
show any appreciable etIect on the growth. 

The experiment. in culttmr lolution and in pota were Btarted with weighed INd. in. 
every 0&88. FrOIl) eight to ten planta were investigated for each ion and the mean values· 
indicated in the tables were calculated: for Buch plants which gave aoncordant readinga. 
In the following tabl.,. the variatiODS in BOme of the plant. (blank esperimeats). whcee 
1lJe&l1 values have been cafuuliJ.ted:, al'll IJhowIL It will be obaened that excepting ia tile· 

• _ of plant. wliOll8 totallengtlJ8 _lilt vtny BDnU (aboua);O ~.} ,lvt variatiolW iD..length, 
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are fairly aman and in certain __ than 1 per cen\. Qjl18idering the difficulties in 
obtaining exactly similar plants this will be found to be a very 010811 agreement. 

Table. MaL 'Growth. -Min. Growth. Variation. 

I 8·7 9·3 f mm. 
n 7'8 Nt 6 mm. 
IV 9·9 8·9 20 mm. 

V 10·1 9·1 10 mm. 

VI 9·! 8·9 3 mm. 
VII •• . , 8·9 7·7 12mm. 
VIII f·9 f·3 6mm. 

IX 12·0 11·9 1 mm. 

X 11·50ma. ll·foma. 1 mm. 

XI 40·8 .. 40·3 .. 5 mm. 

XII .. f2·2 40-9 13 mm. 

XIII 51·9 51·! 7 mm. 

XIV .• f5·9 45·5 4mm. 

XV •. 16·4 15·3 11 mm. 

The reeults of the large number of experiments that we have been able to complete in 
water oulture 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 ahowed an inorease 
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 con.qtructed for 
Peas and Maize. Crops of Gram, Jawsr, Moth, Barley, Scm and Peas will be inVestigated 
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 Scm have already been constructed and the crops of the 
plants will be started as Boon as the arrangements for the land and plots have been com_ 
pletsd. 

Experiments on Scm 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 seede 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 oomposition described on the experimentson Maize, and the 
plants are growing very satisfactorily in this solution. The results of these experiments 
will be commlUlicat.ed to the Imperial Council as soon as the experiments are oompleted. 
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ANYEXURE m. 
st'BJE("f NO. 2O-SUPPLElIE...'\'TARY N'()'l'g. 

EXTL,,\SION OF THE RESEARCH WORK ON THE EFFECT OF 101\S OY Tln~ 
GROWTH OF PLAl\'TS BY DR. S. S. BHATNAGAR. 

With reference to the note (Appendix XX) already circulated to the Advisory Board 
on the above subject undel' item No. 20 of the agenda, Dr. Bhatnagar baa DOW RDt • 

further letter (Encloeure) from which it will be observed that his intentions in regard to
the extension of the research work have been to ask for ao extension of the grant. 

(i) at the rate already sanctioned by the Council, (namely, at Ra. 250 per mell8l'm 
being the saJary of Reeea.rch Scholar Dr. D. N. Singh) from the 16th January 
1933 when the existing grant espires, up to the 31st May 1933; aod 

(ii) .t the coet of Ra. 75 per mensem being the salary of,. Field Assistant from the' 
Ist June 1933 up to the 31st December 1933. 

2. According to the above proposal, the additional coet to the Council during the whole 
Jl8rlod of the extension will be Rs. 1,654. The application for the extension .. rev~ W 
for the consideration of the Advisory &ani. 

2'Ac 15'" FWrwsrr 1933. 
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(ENCLOSURE.) 
eon OJ' LET'J'D No. nil, DATED TDl14TB FEBRUARY 19330011 DB. BlIATlUOAB, DmlWo 

TOB, UNIVERSITY CHDlICAL LABoRATORIES, LAHOR. TO TBlI SECBETIUlY, IuPEBIAL 
CoUl'fClL OJ'.AGRICULTtIBAL RESlWlCll. NEW DELHI. 
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 
hal been sent to me by the Registrar, Punjab University, I wiBh to point out that I have 
applied for the extension of the full grant npto 31st May 1933 and a further reduced 
grant of Rs. 75 per mensem from 1st of June to 31st December 1933 'lrith 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 111y requisition has been incorrectly
interpreted. 

As the matter is urgent •. I sha.ll be obliged if you will kindly make the D.eCesss&rl. 
O!llTectio.u.. 

11172ICAB 
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APPENDIX XXI. 

SUBJEcr No. 21. 

APPLICATION FROM THE GOVERNMENT OF THE NORTH·WEST FRONTIER 
-' PROVINCE FOR A GRANT Oli' Ra. 44,940 SPREAD OVER A PERIOD OF 

THREE YEARS FOR AN ENTOMOLOGICAL SURVEY SCHEME IN THE 
NORTH·WEST FRONTIER PROVINCE. 

. Attention iB invited to the attached letter and enclosure (AnneIllre), from the Govern' 
ment of the North· West Frontier Province, No. 2361/17/48.T. D., dated the 27th January 
1933, forwarding a Bcheme of Entomological Survey in the North· W eet Frontier Province. 
The scheme, which ia fully explained in the enolosure to the Local Government', letter, 
involves, BO far &8 the Counoil ia concerned, an expenditure of Ra. 44,940 _pead over a 
period of three years. 

2. The subject ia for the oonsideration 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 ocoupiee .. the prinoipal 
&lonnecting link by land, with other countries. The Local Government undertake to pro· 
vide the necessary laboratory, building and furniture and the necessary residential quare 
terse They will aJ..J provide the nece88ary initial equipment and appara~UI .. detailed in 
paragraph 7 of the scheme. 

The gIll Februar1l1933. 

CHARAN DAS, 

Secretary. 
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ANNEXURE. 

.Con O • .l tftTERNo. 2361/17f48-T. D., DATIID TlIB 27TH JnUARY 1933, noM: TlIlI SlICR .. 
,"ARY TO GoVIIB!IlIBNT, NOBTH-WII8T FBo!ITIBB PBoVDl'CE, TBANSnBBIID DEPART
Kilns, PBSIUWAB, TO TlIlI SBCBlITARY, hlPBBlAL CoUNCIL 01' AORlCULTUlI.AL 
RUIIABCII, No DBLJIL 

Entomological Bu""1J Bchttne in 1M N uri'" W uI Fruntier Provinu. 

I all1 direoted by the North-West Frontier Province Governrnent (Ministry for Trans
ferred Departmenta) to forward herewith an Entomological Survey Scheme for the North
West Frontier Province. The advantages to all-India of the Bcheme are brought out in 
the memorandum attached thereto, and it is hoped that it will be found possible to give 
early etJeot to the proposal 

A SCHEME FOR ENTOMOLOGICAL SURVEY IN THE NORTH-WEST FRONTIER. 
PROVINCE. 

Bituation.-North-West Frontier Province cODBista of five districta. Ita total area 
is 38,665 square miles, of which 13,419 square miles is British territory. The length of the 
provinoe is 500 miles. 

Topographll.-It is a region of rugged mounta.iDB: 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. 

Climale.-The Climate of the Provinoe is very varied being extremely hot during 
Bummer in Dera Ismail Khan, but over the mountain region to the North weather is mild 
in summer and extremely oold in winter, While towards Hazara side weather remains good 
and equitable. 

Agrictdture.-The Provinoe is mainly Agricultural, and according to the 1921 oensus 
the area under orop was 1· 3 acre per head of population. Excepting Peshawar and Dera 
Ismail Khan every town is just an agricultural village on a la.rge scale. 

Cana.ls are the main source of irrigation for they irrigate 20 per oent. of the cropped 
area, while only 2 per cent. is irrigated by wells and 3 per cent. by perennial streams. 

The cold weather crops are maize, bajra, rice and sugarcane and ita spring crops are 
'Wheat, barley and gram. Cotton and tobacco are grown in places, where well irrigation is 
carried out. Fruita like apples, plums peaches and loquata are grown in places where the 
climate is suitable. Recently the fruit industry of the Province has received a great im
petus and the olimatio conditions of many places provide further scope. 

2. Zoo-GeOgraphical po8itima 0/ 1M Provinu.-It is.at this Province that the Palreartio 
and Oriental regioDB 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 pesta into India. 

3. 1718edFlluna.-TheInsect Fauna of the Provinoe has hardly been worked out, 
although ita topography, climate and rich flora point to an abundance of insect life. The 
knOWledge so far gained indicates that the iDBect problem is as great,if not greater
in this Province in any other part of the Indian PeniDBula, where suitable D,epartmeri~ a~ 
maintained by the Government to supervise insect activity and give nece,ssary adVIce m 
the matter oli nsect control 

Inw:' I:'~t8.-lnformation regarding the insect pests of the province is mainly bas~ 
on ~e enqlllnes made from the Imperial Entomologist, Pusa, and other stray notes an~ III 
adrwttedly meagre.: Sugarcane, maize and rice are damaged by Borers, wheat by White
anta, gram by the Gram caterpiller. citrus by the Lemon Butterfly caterpillal'8, peach by 
the Peach defoliator, Peach fruit fly and Peach Aphis, vines by the Vinehoppers and fig by 
the Fig borer. These iDBects that have so far been noted in the Province are known to be 
most destruotive ones elsewhere and there is no reason to doubt that they cause as much 
lOBS in this Provinoe as anywhere ~Ise. 



At the request of the Agricultu$rOffioer, Nbrth-Wl'llt. Frontier Provinet'. Prof MIlot 
M_ Afzal HU8&in visited Abbottabad and discovered the notorioua San Jose Scale on apples. 
Ifhis is the first and the only record of the presence of this JlI'IIt. iii the Provin6e althouj(n 
because of th~ availability of !~ food ~lant in.oertain pam of the Province. the ~t is bound 
to be more wldl'llpread.· This msoot. III cOIl'lldered one of the tTelvl' m08t impurtllnt P"'lts 
of the world and the presence of this pest alone in the Province is a sufficient justifi.ation 
for Entomological work. ' 

4. Need lor E7Itomological In!7e$ligmion.-Taking into consideration the Zoo.geogra. 
'phical position of the Provinoe. its climate, its rich fauna and flora, and its fruit industry, 
and the fact that India impom enormoua quantititll of oortain typtll of fl'tlSh and dri~ 

,fruits through the Kltyber P&88, it is absoultely essential that the North· Wl'lIt Frontier 
Province in the interest of Agricultural and Horticultural development of the Province, 
as well as for the 8&fetyof fruit industry elsewhere ahould maintain a proper 
'Entomological service. Before this is done it is necl'll8&F)' to have a thorough Rurve~ of 
the insect pests of crop and fruit trees. The value of suoh a study cannot be over·estimate<l 

.particularly in a Province where horticulture is one of the most paying indust'7. 

5. In all the civilised countril'll 8uohsurveys &r8 being done and &8 the rl'llulta of 8uoh 
investigations organisations for pests control established and lE'ltislatioJJlJ for ~he preven. 
Ij;ion and control of pests and diseases of plants are enacted. Numerous instancl'9 could 
be given which are frequently reported in the International Review of Plant Prutection. 
Rome. . 

Taking only a single instance, Franoe, last yee.r legislated against the introdul'tion of 
San Jose' Scale into French orchards, and very striot Regulations were enfurced. &n JOIIe 
Scale is ruining the Fruit industry of Kashmir, and we have utensive fruit trade with 
Kashmir through Abbottabad which is a matter for very serious coJlJtiderstion. Appll'lll 
from Kulu (Punjab) badly infested with San Jose &311'11 are commonly sold in the P""b". 
,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 importanoe only during recent yeai'll, i.e., Rinee the 
introduction of better valieties of fruit trees and th('ir extensive cultivation in thia Pm' 
'vince, e.g., peach, pear and plums, eto. &n JOIIE8' Scales can live on aU th",e t.rpe8 and 
if once it gets a foot-hold it wiD be very difficult to exterminate it and the annual cost of 
the proce<lS wiD be many timN the total Bum thl1t is being asked for. 

6. The foUowing problems will be investigated :-
(1) Survey.-A survey of the insect fauna of Agricultural abd Horticultul'8l impor. 

tance wiU be undertaken. Thus the status and distribution of different 
insects pests'wiD be determined and the foundation for a further study and 
control measures laid. 

(2) Examination of fruit coming into India at PE8hawar to discover the insecta 
imported with fruit. . 

(3) Examination of nursery stocks moving to and from North·Wll'It Frnntier Pro. 
vince. This examination is edSential to safeguard the fruit indw.tty of the 
Province against foreign ])ests, and distribution of the pests from this Pro· 
~ince to other parts of India where nursery stock is sent. 

7. Proposal.-In view of the above, it is suggeited that a Sll1"U staff eonFistin~ of three 
Entomological Assistants, nine Fieid Collectors and one clerk be ,,!mctionN for thrE-e yea", 
in the first instance, to c~f'7 out the work outlined above. The details of the ataff and ex· 
penditure are noted in a Statement attached. 

Building".-Laboratory and house accommodation for the Senior Entomological 
Assistant. The Government of the North· Wl'llt Frontier Province wiD place at the disposal 
of the Survey .officer a building at Tarnab Farm for laboratory work &8 :weU as retlidenoe. 

The cost of this building is Rs. 8,400. 
After inspection the Locast Rwe'\rch E!lto mologist considers tMt the huilding 

would be suit~ble for the purp:>se. Tile G:Jvernment of the North· Wl'llt Frontier Province 
also undertake to prllvide ne0e3sary furniture and keep it in order. The rough estimate 
.t this would be about Ri. I,OO(). .w case the building.is required for other pur~ I~Ler 
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'btl then the 'toeal Government woutd lie prepared tdoonstmct"a suitable lAboratory and 
residential quarter. NecE68&ry 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 ap.d 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 Ea. 2,500. 
The recurring cost would be met out of the Ea. 500 provided under contingencies in the 
scheme. The Local Government have agreed to meet the initial cost of this equipment. 

8. Bri4 programrM oj work.-The Province will be" divided into three survey oircles 
which is as follows :-

(l) PeRhawar and Kohat Districts. 
(2) Bannu, Dera Ismail Khan and Waziristan. 
(3) Hatara 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 Entomotogical 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 Tamab Farm nursery stock will also be eumined and if necessary treated befol'll 
despatch. 

9. Survey 18t year. General preliminary survey 01 the dijJierent 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, 

"so 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. 
BUDGET ESTIMATES FOR TllREE YEARS. 

lstyear. 2nd year. 3rdyear. 
1. Senior Entomological Assis· 

tant (Experiezroed) Gradllate 
in Agriculture with training 
in Zoo·Entomology ... One at Rs. 250-25-- 3,000 3,300 3,600 

300. 
2. Entomology Assistants Two at.Rs. J~l5-- 2,400 2,j6() 3,120 

130. 
3. Field Collectors (Matriculates 

with special training in Agri-
4,32C> ture and Entomology) Nine at Re. 40 p. m. 4,320 4,320 

4. Clerk 
each (Fixed pay). 

O. Contingent Charg~ : rent ~f 
One at Be. 50 p. m. 600 600 600 

out Station Laboratories; 
purchase and repair of Ap-
paratus and collecting ma-
terial ; ete. Rs. 1,000 per annum 1,000 1,000 1,000 

06. Tra~lIing Allowance aDd 
otlier charges Rs. 3,000 per annum 3,000 3,000 3,000 

Total 14,320 14,980 13,640 

GRAND TOTAl. Rs. 44,94.0 _ Rs. 45,000 
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APPENDIX XXII. 

SUBJECT No. 22-

~ClIEME FOR 'ESTABLISHING A FRUIT CANNING AND PRESERVING 
RESEARCH LABORATORY AT THE FRUIT EXPERWENT'STATION AT 
QUETTA. 

Attention is invitee! to the attached letter and enolOBIl1'tlI (Annemre) No. F •• 31/33.A., 
dated the 1st February 1933, from the Government of India, Department of Education, 
.Health and La.nds, regarding a soheme for establishing a fruit canning and preserving 
-research laboratory at the Fruit Experiment Station at Quetta. The Boheme, which is 
fully explained in Enclosure II to the letter, involves a non·recurring expenditure of 
Rs. 22,000 and a recurring expenditure of &S. 45,000 or a total expenditure of &s. 67,000 
spread over a period of five years. The Baluohistan Administration have stated ,hat they 
would oonsider the pOBBibility of oontributing &S. 4,000 towards building a factory to 
house the experimental plant. In that oa.se the total COBt of the loheme, in so far .. tho 
-COuncil is ooncerned, will be &S • .63,000 spread over five years. 

2. The subject is now for the·consideratUm of the Advisory Board. 

CHARAN DAS, 

trAe 61h F~ 1933. 
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COpy OF LE'lTXB No. F .• 31/33-A., DAuD TR. ·18'1' FlIBUTARY 1933, DOH TR1r OJ'PICIA'l'DI'1l' 
ADDITIONAL DlIPU'l'Y SECRIITARY TO TRlI GoVlIBlIIIEKT OJ' INDIA, DBl'ARTIIE!IT 0.· 
EDUCATION, HEALTH AND LANDS, NlIW DBLlII, TO TOSlICBJ:TARY blPBIUAL CoUNCIL 
OJ! AGRICULTURAL RBSEARCH DEPARTMENT, NBw DELHI, . 

ScMrM lor ~t4bliiM~ II jruit canning lind p"wuing ru_cAlabOrQlory ", 1M Fruil Experi. 
ment Station ", QueUa. 

. . I am direoted to forward;' Bcheme (Encioaure U) submitted by the Agricuitu'ral Officer, _ 
Baluchistan, for establishing a 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-&. C., 
dated the 7th January 1933 (Enclosure I). The Government of IDdia approve the Bchem ... 
on the undel'8tanding that in the event of the local Administration not being able to make 
any oontributiontowarda the cost. of a building to honae the experimental plant a grant; 
will be made by the Imperial Council of Agrioultura~ Research to cover the whole cost of 
the building. In the ordinary COUl"8e the ordel'8 of the Government of India would have, 
been oommunicated to the Agent to the Governor General and Chief CommiBaioner 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 AdviBory 
Board of the Counoil is to be held on the I6·18th February next, I am to forward t1!.e soheme. 
direct to you and to ask that tho decision of the .Co.uncil!Jl&Y be communicated direct. to. 
the Agent to the Governor General aDd Chiof Commissioner.in Baluchistan • 

.. 
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ENCLOSURE No. 1. 

CoPT OJ!' LlIiTTEB No. 9·R. C., 'DATED TJm 7n JANUARY 1933, JI'BOM THB SI!iCllETART TO rnr. 
AGENT TO THB GoVENOB GENEBAL AND CmEJI' CoMMlSSIO!lU III BALUCmST.Ur 
TO TIIB SECRETABY TO THB GoVEBNMEl'IT OJ' hmu. DEPARTMENT Ol!' EDUCATIOll. 
HULn AND L.UrDS, NEW DELBI. 

SUliJECT :-8clieme Jur utabliahing 0 " Fru~ Conning 01111 Pr_ving ReamrcA La:boralorr .. , 
at the Fru~ Experiment Btatiml at Qv.etta. 

. I have the honour to forward, herewith .. scheme· prepared by Mr. A. M. Mustafa,. 
Agricultural Officer in Baluchistan, for establishing .. U Fruit Canning and Preserving. 
Research Laboratory .. at the Fruit Experiment Station at Quetta, with a request that it 
be forwarded to the Imperia.I Council of Agricultural Research for favourable consideration 
and for a.Ilotment 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 guara.nteed. The Hon'bIe the Agent to the Governor General is, 
however, of opinion that efforts should be made in this direction. and that the luggeated 
experiment offers a reasonable prospect of SUC08SS. 

3. If and when the scheme is approved by the Imperial Council of Agricultural Re· 
8Mh, the Local Government will consider the possibility of contributing Re. 4,000 towarda 
bUilding prospect factory to house the experimental plant. 

·Enclosure No.2. 



ENCLOSURE No. t. 

BCHDfB POll ESTABLISHING A .. FRUIT CANWING UD PRESERVING RESEARCH LABo~ 
TOllY" AT THlI FRUJT EUBllDlElfT &rATION AT QUBTl'A. 

Th"TROJ;>UCTION. 

In British India there is perhaps no place BO eminently suited for the production Qf 
better quality and big~er FizJCi peaches, plums, pears, apricots, apples, grapes, quinces. 
cherries. figs. 8trawberries and many lUnda of bush fruits Buch &8 gooseberries. black~rries, 
J'&IIpberries, eto.. &8 are Bome parts of this Province. Apricots grow almost wild i,n 
places. The fame of Baluchistan fruit h&8 Bpread far and wide. One of the best known 
nectarines exported from here BOme years ago, known &8 .. Quetta Nectarine" and renowned 
for ita quality, flavour and precocity is now extensively grown in California. and is very 
mU<lh appreciated. . , . 

2. During the past ten years there h&8 been Il 8teady increase of the Ilrea under fruit 
cultivauon in various parts .of the Province .and it h&8 increased from l/,536 _ in 1920 
~ 4.573 acres in 1930-31. This &re& is indee4 e¥:tremely small &8 compared with the size 
of the Province. There are, however, thousands of _ of land in the Pishin Sub-Division 
and in the Zhob Valley alone leaving &8ide the Quetta Valley and other parts of the Pr~ 
Wtce which are· commanded by perennial Bupply of water (by Karazes, 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 & sure and steady market at home • 

. 3. It is in connection with the last item that this scheme is being submitted because 
the provision for .. sure and steady market at home above all other things will go a long way 
to help to bring a greater area under fruits-cultivation thereby bringing &dditional l'el"enul.' 
to Government and increased prosperity to the pl'.()ple. This requirement can best be !pet. 
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 C'ampden Research Station Glocestershire, England. It is essential 
that work of this nature should, to begin with, be underta/l:en under Government &U8pic~ 
because if it be started by private enterprise and if by any chance it rail~ for lack of prqper 
research on the subject, it will be ~e d,eathkp.ell of t.h4I indus~ry for many many years to 
(lome. -

4. There are numerous Government gardens in this Province where efforts will be mMe 
to produce the very best fruits pOBSible. Considerable B,l'e&S of land have been suggested 
J,o be laid out under fruit cultivation by the Irrigation Departmenj;. A certail1 amOJlnt of 
~ruit from these gardens will be sold fresh while the surplus will be canned at the l&borat:>ry. 
A fairly large quantity of fruit will be bought alao for canning purposes. It is necess",ry 
that research work be done to find out which of our local varieties of fruits are most suitable 
tor canning and what time ~ey require in the different stages of processing. In the 
meantime canning varieties of fruits which have established themselves in the canning cen" 
tree of California and which are known for their quality and firmness of flesh and for which 
there is a potential WOl'ld market are /l0,," bejng imported. It. is hoped that once the growe~ 
know that there is a deml/dld for them, they will lie exte~vely propag&ted '1'nd gr?wn. 
if the researches in canning are successful, &8 there is everY hope that they will, pnvat4j 
enterprise will not be lacking and within the next few years Baluc~tan ~ay yet see the 
dawn 0'£ ~ new in4ustry which will open a new era of JIope and prqspenty for Its people. The 
C&IUJing factories once established will tend to bring a greater area under fruit &8 the growers 
will then have a sure.market at home and this in its turn will see the rise of more canning 
factoriell~ Incidently as the canners will require fruit of specifio s~n~ and poasibly 
C?f partic• varieties, it will encourage the production of better quality fruit. 
"M172IcAR . . . '.' 1>% 
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s. In England during the past few ye&rl the eannfng Industry baa made luell Il"'at 
strides that today no less .than 50 factories are working in email &real of Newsham. 
Giocestel'8hire and Kent and a few more factories are being opened tWa;year. 

6. The United State. of America consumed about '100,000 toll8 of tinplate. In 1913 
but today that production is doubled (1,400,000 tons). That is a meuure indicating the 
enormous increases of world business brought about by the distribution, of foods packed in 
tinplate containel'8. According to the United State. of America Government cerun18 for 
,1927 there 11'&8 a production of canned foods alone worth over {200,OOO,OOO (1,000,000,000 
D01lal'8). 

7. Today in our Empire (excluding the United Kingdom and the Dominion. of Canada. 
:Australia,Newzealand and South Africa) only 20,000 toDl of tinplate. are connmed per 
'annum apart from the quantity used in the distribution of Kerosine. 

8. That part of our Empire contains 380,000,000 people and &a unparalleled variety 
of products. . 

9. There are extensive area.s in the United States maintaining proBperoUI agricultural 
communities owing to large, regular consumption of productB by canning factoriea that 
Bell their products in markets spread over the whole world. Without the canning industry 
'these prosperoDl! districts conld never have attained their pr'OIIperity and conld not lustain 
'it. 

10. There are factories in the United States employing many thousands of people be. 
cause their products are sold in tinplate containers in shope and bazan in every comer 
of the Globe. These products are entering in increasing quantities and are being cODlumoo 
more and more by the population of India. Africa &ad the East and other parts of the 
Empire. 

11. Many of these products and particularly those mentioned above are and can be 
,Bucceasfnlly grown ,in Baluchistan to a certain extent and there is no reaeon why they 
should not be canned and possibly marketed more advantageoua1y. 

12. The first essential for starting canning factories is to overcome the basic obstacle 
'&8 to supplies of cans. Thanks to the Empire Canning Council. caDI of varying standard 
marketing sizes in flattened forms in nests can now be delivered to Empire pomts at a cost 
&8 low &8 that which would han to be charged by a local can-making factory. The flat
tened bodies can be reformed bya.n Automatic Reforming machine which also flanges them 
ready for USe. With the invention of thi 8 machine canner. 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 factoriel have estab· 
lished themselves and have reached a &Cale of production running to miIliODl of caDI, it 
:will then obviously lead to the local erect.ion of a can-making factory. 

13. The Agricultural Department of Baluchi«tan with its limited staff of an Agricul. 
tural Officer and two A88istants and with a total budget of not exceeding Rs. 27,000 
annualy is not in a polition to start this kind of work, however el88Dtial and important it 
maybe. 

14. The scheme for establishing a II Fruit Canning and Preserving Research Labora
tory .. is submitted to the Imperial Council of Agricult.ural Resarch for favour of considera
tion and allotment of necelllalY fund. The details of expendit.ure &lid the equipment 
required are attached herewith along with a sketch (not printed) showing the suggested 
layout of the plant. It is requested t.hat the scheme may kindly be IUCtioned for a period 
of fj ve ye&l'll in the first instance. 

15. Re<:eipts will be credited to the Imperial Council of Agricultural Research. 

(Sd.) A--lI. MUSTAFA. ' 
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1. One .. Rhodes" Patent; Automatic Reforming Machine 
(for flattened 0&118) £150 aboui Be. !,loo. 

FJom :-M-.. Westgate. Limited, 617·619, Australia 
Housr. Strand, London, W. C. 2, England. 

2. One Semi·automatic closing maclUne to be worked by 
Electric, Motor • • £100 about; R&. 2,100. 

From t-Me8IIlIL Williamaon.t Sana. Limited, Providenc& 
HOWIe, Worceater, EDgIand. 

a. One BoiJer-.capacity 600 lb. to 750 lb. of water to evapo
rate per hour/complete erected iJlchWve of transport 
chargee •• Ra.3,750..-' 

" (a) One aluminium spup mixiDg iank complete with 
co~pacity 50 agallollL •• •• • • 

(6) One aIluminium ayrup storage tank complete with 
oo~pacity 50 gallons 

(e) One automatic ByrUper •• 
(d) One Calvanised iron exhaust tank. 3' r long; 2' 6-

wide l' r deep .. • • • • £183 abeut Ra. 2,512. 
e.) One Galvanised iron exhaust tank. 3' 9"' ) 

long ; 2' r wide l' Ir' deep, Cooking Tank 
(J) One Gaivanised iron exhaust tank. 3' 9"' Inside 

long; 2' r wide I' r deep, Cooling me&llllJ'8o 
Tank. 6' 0" long, 2' r wide; l' r deep. ment-

C,) 36 wire basket. 13 inches; 2' r long, 
l'r deep with long handlee. 

From : ...... Me8IIlIL Charlee E. Donglas, Cecil Chambers, 76. 
Strand, London, W. C. 2, England. . 

6. (a) Two Druggists BolE BaIaru:e,which weigh up to 1,100 .) 
~ee •• 

(6) A few brix hydrometers graduated 0 to 20, 20 to 40 and 
40 to 60 degreea abeut RH. 500. 

(e) A few 200 C. C. measuring cylinders for holding syrup 
(d) A few thermometer\l 
ee) A few bowls and jars 

From :-Me8IIlIL Gellenkemp & Co., Limited, Techmca 
HoUll8t 17f29. Sun Street;, Finabury St., London, 
E. C. 2. EDgIand. 

G. Two Mammoth Parer for Peach and PeR at $17/each. 
1M • • about Ra:, 119. 

T. Electric Switch gear. wiring. Electric Motors, fixing up 
of steam pipes. etc .. etc. •• Ra. 1.500. 

8. 25,000 A2. Flattened cans inclusive of tops and 
bottoms £138 C. I.1!'. Karachi, 110/6 per 1,000 . about RI. 1.932. 

9. A factory meaauring abeut 50' x 25' with an 8' Veranda 
on theaouth aide of it;, laid out with water to house the 
Experimental plant • • Ra. 4,000. 

NO'rB.-The estimate of the building is prepared by the 
Public Works Department. 

10. Tranapcning chargee OD canning out fil; and eustoma 
lIuty .. u .. .. .. •• R&. 2,m 

. Carried ovO&' Ra. 21,000 



:~Brought forward n.. 21,000 

11. Contingmciu-

Fitting up of laboratory and any othl'r miacellanl'OUI 
ell:pensea •• Ra. 1,000 

Total Initial Expensel •• Ita. 22,000 

Recurring Erpemu---, 
1. SIaJ!-

(a) One technical Assistant on 70----4-180 (annual ell:pensea) 
(b) One Laboratory Assistant on Rs. 40 a month •• 
(e) One Clerk oli Rs. 50 a'month •••••. 

2. Temporary staff for five months during the fruiting Il'&IIOD about 
five-Laboratory workers at Ita. 20 each • • • • 

Re. 
936 
480 
600 

500 

3. Crmtingmcie_ 
Total 2,516 

Purchase of Bugar, fruit, cans, chemicals, coal, consumption of 
electricty, overhaul of machinery and any other sundry and 
miacelleaneoua expenses 

9,000 

45,000 

Total annual recurring ell:penaea 

Total Recurring Expenses for five ye&rII 
Total Expensea for five years- ' 

1. Initial Expense. 
2. Recurring Expenses 

GLUlD TOTAL 

22.000 
45,000 

67,000 

STATEMENT SHOWING IMPORTS OF CANNED AND EO'ITLED FRUITS INTO 
, . INDIA. 

(ID quenlity end Talue.) 

Coan~ .. lun 
(Qoenm, ill ...... , (Value in lta~, 

1932·33 1932·" 
consigned. 

1923-29. 1929-30. 11130-aL 11131-33. 
(April (April 

to 1923-1!9. 192"30. 11130-11, 11131.311. to 

United Kingdom .1,863 2,2Ul 1,928, 
Straita Settle- 6,666 'l,m 11,142 

menta (includ-
ing Labadnur). 

2,931f Hong Kong •• 11,189 3,624 
Anatralian eo.... 1,723 2,090 2,225 

monwealtb. 
France .. 2M 243 203 
China (exclusive 

DfHongKong 
and Macao. 

44J 604, 1,194 . 

United Sta""" of 14,191 
America. 

17,3511 13,393 

Italy .. 66 250 4641 
Others •• 254 405, 487. 

1,438 
8,739 

',6O'l 
1,311 

223 
1119 

6,896 

308 
202 

~m- n..-,. 
-). -). 

1,37,274 1.46,«8 1,23,188 9&,631 
1,26,068 1,42,766 1,66,0111 1,2,-77' 

88,568 1,09,614 1,08,1411 158,180 
DeWIa 11,966 66,2Q2 18,966 42,150 
no' 

, anil-
able. 

26,431 27,983 23,241 111,!1l2 
1i,Ul 19,316 .,161 111,214 

',58,260 8,43,133 8,29,1108 1,11.898 

1,781 13,319 III,Ml 13,4117 
,13,526 ~1,o35 20,424, 7,104 

Dot.a. -anil· ....... 

Total 26,480 33,301 32,662 22,648 19,M3 1I,50.11M 14,1)6,834 li,IM,&6II,90,205 6.li8.84t 
t # 



200 

AlTEN1)IX XXIIL 

SUB.TE<:f No. 23. 
APPLICATION FROM THE GOVERl\-MENT OF BENGAL FOR A GR.lli'T OF 

Rs. 65,579 SPREAD OVER A PERIOD OF 7 YEARS FOR RESEARCH INTO 
THE DISEASES OF POULTRY IN BENGAL 
Attention is invited to-

(i)a letter from the Veterinary Adviser to the Government of Bengal. No. 578/C.F./168, 
dated 18th January 1933, addrll88ed to the Beoretary to the Government of Bengal 
(Anne~ I), and (ii) a letter from the Government of Bengal, No. 518, dated 31st Janual"J 
1933·(Anne~ II), forwarding the BOheme mentioned above. 

2. It will be feeD that the scheme is OOlllpoeed of 2 parts, one, relating to the grant -of 
SchoIamhip for training for 2 years in the United Kingdom in the Diseases of Poultry and 
the other, to the subsequent employment of the scholar for a period of 5 yeam to carry out 
researohes on diseases of poultry in BengaL 

3. The Animal Husbandry Expert's Bcheme referred to in the Veterinary Adviser's 
letter (Anne~ 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 ill). 

4. The Scheme is now for the oonsideration of the Advisory Board. 

TIN 8tla February 1933. 

CHARAN DAS, 

Secretary. 
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ANNEX'URE"L' 
CoPy OJ' LETTER nOM THJI VETERIlURY ADVISER TO THJI GoVBBIQIBII'l' 0' BltlfG4L, '1'0 nl 

SECBBTARY, IMPERIAL CoUNCIL 01' AGRICULTURAL RBSEABOH, NEW DELRI, No. 678/ 
C/I68.F., ~ATED 17/I8TH J ... NU~Y 1933. 

I have the honour to forward you 100 oopiea of a Bengal Scheme for Poultry Reat!BJ'Ch. 
It has been prepared on linea approved by the Bengal Provinoia.1 Committee. and it in III&ny 
respects similar to that submitted by the Animal Husbandry Expert., Colonel Olver, whioh 
'Was rejected by the Goveming Body in October. 

I was present at the meeting of the Govemmg Body and felt that the importanoe of thil 
work was not fully a ppreoiated although the aoheme WII8 only IOBt by about I VOtllll. One 
argument against it 'W1I8 that it 'W1I8 too expensive. In the loheme now lubmitted the 001' 

haa been reduced to a little more than half and 118 it it DOW put up as a provinoial require
ment. and the oost is reduoed, it will have a good ohance of aooeptanoe 
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.. / ANNEXURE n 
Copy 0., LB'l"I'BB FROJI n; SBCBB'J'ABY TO '!'JIB GoVBBlQIBlf'I' 0" BBIfGAL, TO '!'JIB SBCBB. 

!"ABY, IMPBB.IAL CoUlICJL or AGBlCULTUJULRBSBAlICII, No. 518, DATBD '!'JIB 31st 
JAlIVABy.1933. 

SU&JBCT.-8et1e11tA muting oJ lAc .A.dvi.wv BOfUd oJ lAc Imperial Council oJ .A.gricultural 
R_m. 

I am directed by the Government of Bengal (Ministry of Agriculture) to forward, here
with, for ipclusion, if poesible, in the agenda of the meeting of the Advisory Board to be held 
in February 1933, a scheme for research into the diseaBee of poultry. which has been ap
proved by the Provincial Agricultural Research Committee, Bengal (EnclOBure I), togethr 
with relevant extract from the proceedingB of the Committee meeting on the subject 
(EnclOBure II) and to &ay that the local Government recommend the &ame, subject. fio tIut 
condition that 110 financial liability devolvES 011 them. 
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ENCLOSURB I. 
IMPERIAL CoUNCIL OF AQRIctJLTURAL RESEARCH', -ADVISORY BOARD 

MEETING, FEBRUARY 1933. . 

Bengal Scheme for Reeearch into the Diseases of Poultry. 
The diseases of Poultry of which little is known are a very serious handicap to the . 

improvement. of the poultry industry in India, In Bengal aomewhere about leven years 
work has been lost through the devastation of the flock of improved birds, on two leparate 
occasiont!. ~ 
, In all parts of India in .theproximity of large towns poultry rearing for the 100&1 

market oan be developed into an importantsubsidiary industry fop the ryot. In additioo 
when the .size and quality of the eggs warrant, there is no reason why India ehould not. 
8Jmpete in the Foreign Egg Market. 

Before much progress oan be made, we have learned by experience that .. lIound know. 
ledge of the Contagious Diseases of fowls, which oause suoh enormousl088es, is _ential. 

In the present soheme it iB intended to keep theoost down to the tainimum pouible 
having due regard to the importanoe of the results desired. 

In the first plaoe it ia intended to select from among the Indian IItudents now in Eng. 
land undergoing their course for the M.R.C. V.S. The atudent selected on qualifying 
would be granted a soholarship for two years study at the Ministry of Agrioulture and 
Fisheries, Veterinary Laboratory, Weybridge where a poultry disease research station now 
exists. The student selected would be bound by agreement to aerve the Imperial Counoil 
of Agrioultural Researoh on oompletion of his training fora period of five years. } 

The selection of the student would be governed by the general rules for Centra? StILte 
Scholarships. An essential qualifioation would be that the atudent had a lIuitable quali. 
fioation in soienoe in addition to the M.R.C. V.S. degree, auoh && B.Sc. Biology or Veteri· 
nary RSo. 

On return to India he ahould be given his sooond claaa P. and O. passage and be 
required to join at lzatnagar without delay. \ 

lzatnagar.-From the soheme submitted by Colonel Olver, whioh was not· aocepted 
by the Governing Body, it is understood that suitable arrangement oan be made by the 
Director, Imperial Institute of Veterinary Research, for the conduct of thi. research' at. 
lzatnagar. The figures for this portiod have therefore been taken from Colonel Olver'. 
BOheme. ., 

The total cost of the above soheme would be RI, 65,579. 
The cost is divided into two parts.-

Training in England @ £250 per annum 
Passage to India (2nd olllBS P. and 0.) 
Railway fare from Bombay 

Cost of salary of officer @ 300-50-500. 
(Upper Provinoial). 

1st year 
2nd year 
3rdyear 
4th year 
5th year 

RI. 
3,600 
4,200 
4,800 
5,400 
6,000 

Pay of Veterinary Assi8~nt Surrgeon 
@ RI. 125-5-145 p. m. .• 1,620 

Laboratory Subordinate @ RI. 20-1-24 
p. m." •• •• •• 264 

Peon @ 15 p. m. • • 180 
Two poultry attendants@ RI. 12 eaoh 
~~ 2~ 

Travelling allowance 2,000 
Laboratory equipment • • • • 500 
Purchaae and up,keep experimental birds, 

oages, etc. 2,000 

p .•• 

" 
" 

" 
" 
" 

" 

RI. 
6,664 

555 
100 

RI. 

7,319 

5 X 6,852 34.260 .. 
65,579 

.J 
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ENCLOSURE n. 
-II'" 

'MINUTES OF THE FIFl'H MEETING OF THE BENGAL PROVINCIAL AGRI
CULTURAL RESEARCH COMMITTEE, HELD IN WRITERS' BUD..DINGS., 
CALCUTI'A,.oN FO~ENOON OF THURSDAY, THE 15TH DECEMBER 1932.~ . ..- . . . . . . . 
2. Mr. P. J. Kerr, Veterinary Adviser to the Govemment of Bengal, brought up the 

I1Ibject of the acheme of Colonel Olver, Animal Husbandry Expert to the Imperial Council 
of Agricultural Reeearoh, for the grant of a stipend to give a selected officer training in Eng
land in w-of poultry and for his subsequent retention at Izatuagar to carry on research. 
This acheme had been accepted by the Advisory Board, but not passed for allotment of 
lunda by the Goveming Body in October 1932. Mr. Kerr suggested that the Bengal Pm
viDcial 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 retentionblthe officer for a period of 5 years after his period of training. He con
tidered that t~t should be included: also that the acholarship 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 echem ... 
modified above and forward to the Imperial Council of Agricultural Research.. 

.\ • • • • • • • • 
(SeL) G. P_ JUl(1rOR, 

Director o/Agriculture, Bmgal and Bee'fe14ry, 
Bengal Provincial A~ral .Ruearc:A Commi#ee. 
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ANNEXURE m 
~~-

lMPERIAL COUNCIL .OF AGRICULTURAL RESEARCH,.GOVERl\1XG BODY 
MEETING; OCTOBER 1932. \ 

RESEARCH REGARDING DISEASES OF POULTRl:, 

ENCLOSURE I. 
ExTRACT FROM THB l'BocBBDDfGS 01' TID MBBTIlfG 01' THB ADVISORY BOARD IIBLD ON THill 

ImIJun 1931 • 

.. Colonel Olver exlpained the scheme. Mr. Ware aaid that before any prc';posat W&I 

submitted to the Governing Body they should work out a scheme l&ying down the specific 
work which the person trained would do on his return after training. Mr. Stewart said that 
the proposal W&8 for research work on poultry di_ but they ahould also provide for re
search on poultry husbandry. Colonel Olver replied that he had this aspect of the work &lao 
in mind. He wanted a Poultry Expert who would give advioe on poultry husbandry and 
who would work side by aide with the research officer for poultry di_~1) being located 
at Izatnagar the subsidiary station to Muktesar. There were a numbe . who had 
had poultry husbandry training abroad and from whom a IIt'llection co be made. Mr. 
Devadhar strongly supported the scheme with the proviso that a competent Indian tbould 
be employed. Poultry keeping in India which could be a very valuable cottage industry 
W&8 not being taken up by the villager becaUllt'l there was no adequate protection ,!,gaillllt 
poultry disease. Research into poultry di_ would therefore be of ~ value fsh' rural 
uplift. \ 

In the result the Board decided that Colonel Olver should work out a scheme tor the 
employment of the person lIt'llected after his return from training in research into ~ultry 
diseases and submit propoaals to the Board when they next meet on the 10th. .. 

t 
EXTRACT FROM TH\I PaooEEDDfGS OJ!' THB MEETDfG OJ' TID ADVISORY BoARD OLD 0" TH. 

13TH JUNB 1931. ' 

• • • • • • • • 
.. Colonel Olver submitted details of expenditure in regard to his scheme for the ~. 

ployment of a research offioer for poultry dillt'lBllt'lB. The Board had previously recommend· 
ed the scheme. It now accepted the estimates prepared by Colonel Olver". t 

• • • • • • • • • 
2. The recommendation of the Advisory Board is now for the consideration of the Gov

emingBody. 

The 15tA AUf1U8C 1932. 

CHAARN DAS, 

Bt#dIJry. 

IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, ADVISORY BOARD 
MEETING, JUNE 1930. 

SUBJEC'l' No. 10. 

RtnarcA regardifl1l'rl"- 0/ poultry. 

The attached scheme formulated by the Animal Husbandry Expert to the Council for 
the grant of a BIlliolarship for the study of research in poultry di_ is submitted for the 
consideration of the Advisory Board. ( 

111. S. A. HYDARI. 

B~. 

TM 13tA May 1931. 
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8cAe1M dmum up by ~ .4.Dimal Husbandry Erpert 10 1M Council/or 1M gram 0/ a ac1aolar. :fP lor 1M lltudy of_reA _in poultry di8ea8e&. 

A ResearoIt {)fficer is required for systematio _rch into poultry diseases, a grea' 
variety of which exist and are very fatal to poultry of all kinds. In the atMence of a specia.
list, with the necessary training and facilities and able to devote the whole of his time to 
luch research, it has only been possible in the past to deal very incompletely and spas
modically with poultry dieeases in India: when attention has been specially drawn to them 
by particularly virulent outbreaks or some new disease. 

In Europe and America, on the other hand, the systematic study of poultry dieeases 
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 suoh research in this 
country. 

Acoom~ for the Research Officer could be provided at small expense at the 
IZ&tnaga~ .~duction Institute, which is-a sub-station-of the Imperial Institute of 
Veterinary Research, Muktesar, and arrangements could be made, at the Serum Institute, 
for thfaccommodation of such birds &8 would be required for research purposes. 

For the training of a suitable officer in Poultry Research, I recommend that a scholar
ship ~anted to a selected veterinarian, in accordance with the general rules for Central 
State holarships, W take a 2 year course of special instruction in such research; at the 
?tlinist of Agriculture and Fisheries, Veterinary Laboratory, Weybridge, where a poultry
disea.s research station now exists. On completion of his course of training this officer 
Bhoul bound by a Bigned agreement to work under the general 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, tIiz.:-

J £250 per annum for two years 

P!'BB&ges, say 

Total 
or say 

Rs. 
6,666 

1,300 

7,966 
8,000 

ls regards his subsequent employment there is no doubt that, in view of the ~nstant 
need nd great scope for such work in India, which will become more and more eVIdent &8 

tim, oes on a specialist in Poultry Research should be borne permanently on the estab
li~meJ'\t of the Imperial Institute of Veterinary Research, Muktesar. It is understood. 
however, that there is no immediate prospect of such an addition to the stall 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 
empl<\vment for the above-mentioned period of 5 years, at the rates of pay then o~ta~, 
for research officers of similar standing and qualifications, on the stall of the Impenal Insti· 
tute if Veterinary Research, Muktesar. 

A. OLVER. ColoIMI. 
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During training, in United Kingdom for 2 years:-

1. Pay of a selected officer already in service at not exceeding 
Re. 450 a month for two years 

. 2. Stipend of a selected officer at Re. 200 a month for 2 yeara 

3. Railway fares, passages, fees, etc. 

Tota.l 

Ra. 

• 10,800 

UOO 
2,000 

----~ 

During employment :-

1. Pay of Resea.rch Officer at not exoseding Ra. 500-25-
600 a month •. . .. 

2. Special Allowance at Re. 150 a month 

3. Pay of Veterinary Assistant Surgeon at Ra. 125-5-145 
a month 

4. Laboratory Subordinate at Re. 20-1-24 a month 

6. One Peon at Rs.15 a month •• 

6. Two Poultry attendants at Rs. 12 each a month 

7. Travelling Allowance 

8. Laboratory equipment, apparatus and chemica.1s 

9. Purchase and upkeep of experimenta.l birds, cages, etc. .• 

Total for one year 

Grand tota.l for seven yean 

Peusionary contribution 

... 

4 

~6001 
1,800l 

1,620 

2M 

180( 
288 

2,000 

6OO~ 
2,000 

15,252 

94,160 

8,700 

1,02,860 

1 
EXTRACT J!'BO. THE PRoCEEDINGS OJ' THE lIfEETING OJ' THE GoVEBlmfG BoDY BBLD \:,. !'II. 

6TH OOTOBBB 1932. l 
.' 4. , 

30. Brkme 0/ fAe Animal H'UBoo'flllry Ezperl to fAe Oou1leJl inooWJ1Ig G Ictal ezpeMi4ure 
o/.R&. 1,02,860 regarding ruearch on di8«J8u 0/ poultry. (Bubjed No. 3lA 0/ eA. 
Ag~.). • I 

, , The Hon,tIe Sardar Sir ·Jogendra Singh and Mr. Walchand Hirachand oppoaed flle 
. acheme. -. Me8IIrB. Kel'J', Collins anel Rama Rao BUpported the BOheme. Tb" Hon'bIe 
, 'Mauln Abdul Hamid stated that the poultry industry wall not popular among the public 

I : and therefore op~ it. •• The BOheme was lOoBt. . 
;1 .. 11 •• •• J" .• 
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_ APPENDIX XXIV. 

" .;~~ SUBJE<n' No. 24. 

APPLICATION FROM THE DmECTOR OF AGRICULTURE, BOMBAY PRESr 
DENCY, FOR A GRANT· OF Re. 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 purpose of an 

All-India:Mango Show to be held in Bombay in May 1933 has been received from the 
Director o£,Agrioulture, Bombay Presidenoy, with the request that, as time is short, it may 
be placed before the present meeting of the Advisory Board. The Bcheme has not yet 
been forwar4ed by the Local Government. 

2. It win be observed that the soheme was supported by the Bombay Presidency 
Fruifl GJ:(>W8l'B' Association which has undertaken to oontribute substantially to the 
Show but ~et stated what amount the oommittee would give. 

3. ~e is quite distinct from the Mango Shipping Scheme to which the Counoil 
has ~en a grant and in regard to whioh a separate proposal is on the Agenda for the 
preunt meeting (Subject No. 16 of the Agenda). It is also distinct from the Cold Storage 
Research Soheme for fresh Fruit export whioh has been sanotioned. 

CHARAN DAB, 1 
matter is now for the oonsideration of the Advisory Board. 

. 15th Ftbruary 1933. Secretary. 

Co. 01' LBTl'EB nOli[ TlUI I>mBOTOR 01' AGRICULTURB, BOMBAY PRBSIDBNCY, POONA, 
'TO TlUI SBOBBTARY, hlPBRIAL COUNCIL 01' AGRICULTURAL RBSBABCH, NBW DBLBI, 
) No. 493-A.B. 01' 1933, DATBD TH1II lOTs: FEBRUARY 1933. 

~ 
SUBJBar.-A sc1Ieme lor holding an A.l1·17Ulia Mango Show in Bombay. 

have the honour to forward herewith a scheme for holding an All-India Mango Show 
• mbayand would request that it may be oonsidered at the next meeting of the Advisory 
Board to be held in Delhi on February 16, 17 and 18. 
, At! you are aware. this matter has already been disoUBBed informally with Sir T. V. 

Vija}araghavacharya. As the time at our disposal is extremely abort, I am sending t1us 
to yt,u direct, and a oopy to the Secretary to Government, Revenue Department, Bombay, 
for information. 

(Since it has proved impOBBible to erect the cold storage plant in time for the p~t 
m&i!go season, I trIIst that the other two mango schemes, namely, the scheme for export 
o~ ~-angoes to Europe this season and also the present proposal for an All-India Mango 
SVW will be favourably treated. 

APPLIOATION TO TIIB hlPBBIAL CoUNCIL 01' AGRICULTURAL RBSBABClIo NBW DBLHI, B'OB A 
, " GRANT-IN·AID 0,":R9. 2,000 ONLY B'OB HOLDING AN ALL·INDIA. MANGO SHOW IN 
I BOMBAY IN MAY 1933. 
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APPlICATION TO THB IMPERIAL CoUNCIL OJ' AG"iu~ R&'EAlIOR NEW DELHI roB 
A GRANT-IN-AID OF Rs. 2,000 ONLY FOR HOLDING Alii' Au...UDI~ MANGO SHO~ till 
BOMBAY IN MAY 1933. • '\.... 

1. Objl!()~ of the All-Ind~ Mango Show.-It is proposed that an All-India Mango Show 
may be held In Bombay durmg the Mango Season of this year (1933) with a view-

(1) to determine the best varieties of mangoes for export purposes, 

(2) to clil.ssify the cultivated varieties of m~ngoes in India, and f 
(3) to a88ist the nurserymen in the various provinces of India to~W8tr\ct their 

operations to tlul propagation of such selected and important varieties only. 

2. The caUSe8 that lead ~ this propoaal.-It was suggested by the HOI-ticuliurist 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 N o. 24~t Septem ber 
1932) that a Show o~ tl,lis kind may be held in Bomb~y during the 8ear;~33 in order 
to select the best varieties of mangoes for export. Thl8 recommenda.tion wa~ maud because 
people in the various provinces of India believe that there are many other varietilllf .which 
are better than the Alphonso for purposes of export. To settle thi$ p'lint finplly it is nighly 
C88entia.l that important varieties grown in the various provinoes of India be collooted 
together, studied, and publio opinion obtained on them once for all. ~ 

Besides this, the managing committee of the Bombay Presidency Fruit Grow • As. 
sociation, Bombay, passed the following resolution on the 2nd JUly 1932, a copy 0 which 
has been submitted to the Director of Agriculture :- , 

" (8) Resolved that tho Imperial Council of Agricultural Research be addr{esed 
that an All·India Mango Show may be held in Bombay in order to ~ter. 
mine the best va.rieties of mangoes for export purposes. The Coml1}lttee 
further resolved that they will be prepared to contribute substantially JIr the 
Show if the Imperial Council takes a lead ". ... "-

It is chiefly based on these reasons that this proposal for holding an All.Intjia 
Mango Show is submitted for the consideration of the Imperial Counoil of Agricnltdral 
.Research.· . t 

3. Place to hold the Show.-The best place to hold the Show is Bomb!.y, it b3ing the 
chief mango growing and exporting centre. This place i~ also considered convenie,t for 
this work to the Horticulturist to the Gov<lrnment of Bombsy who haa to .rrang~ and 
supervise this Show. • t 

It is also anticipated that this Show will attract a very large number of busines men 
of Bombay and elsewhere, who may be the prospective exporters of this fruit to fo ign 
countries. 

Lastly the Bombay Presidency Fruit Growers' Association pro~ to conti,iihute 
substantially towards the cost of this Show. They have been requested to state aJsoon 
as p088ible what they are actually prepared to give. It is, therefore, considered nec~~.ry 
that the Show may be held in Bombay. ( _ 

4. Site for the Show.-Arrangements will be made to select a suitable site ~8re 
the Show will be held. It is anticipated that the Sir Cowasji Jehangir Hall will be Jlade 
available for thlll 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 c~.,. 
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 8how.-The most suitable time for this Show is perhaps tlie Iaa~ 
week ot May, when Bombay, Madras, Bengal, Central Provinces, Bihar and oriss'a and 
the United ProviJces fruits will. be in season. The latest time to hold this Show is \he 1st 
week of Juhe 1933, after which the monsoon sets in and it will be very difficult tocollec$ 
the fruits from the Provinces of Western India. To be on the safe side. therefore, \be l.!wt 

• week of May is considered the best time. The Show willlaat for six day. only. f 
, . f 
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entioned here tha~haPs it will not be possible for the Department of 
\griculture, Pun 'ab, to tab part in this Show ae their fruit season commences from t." 
ater part of Ju Ie onwards. But they will be requested to spare the services of the Fruit 
;pecialist to t e ~qovernment of Punjab who will act ae a Judge at this Show. 

6. N mb'" 01 e4:liibita.-It is presumed that each province will make a ca.refui·' 
,electi of its varieties which are to be exhibited at this Show, It will not be out of place • 
'" II> ggest that the Provincial Agricultural Authorities might select the beet one dozen 
varietieS grown in their province and then consign one dozen fruits of each of these selected • 
varieties tor this Show. This will give us about 200 good exhibit&-a number which will .. 
make a real~ood display. , 

It may al~~ be stated here that if any individual wishes to exhibit his fruits, arrange
ments wil~de to accept them. Of courseno one will be deprived from exhibiting 
his prodltbe. because the Show is likely tv be widely advertised and all interested mango 
grOWeri~~h;:::l.nt parts of India will have an opportunity of exhibiting their fruits. . . 

7. J " e Judging will be done by an expert committee which may consist of 
the following ;-'J r. . (ItThe Horticulturist to ~ovemment, Bombay. 

2) The Deputy Director of Gardens, V. P. 

) The Fruit Specialist to the' Government, Punjab. 

) A representa~ive of the Department of Agriculture, Madrae. 

5) A representative of the Bombay Presidency Fruit Growers Association; 

. Description 01 tlie lIarietiea.-The detailed description of each variety will be re
corded and preserved for our future work. The Horticulturist to the Government of 
BO~will prepare .. Score cards" in oonsultation with the other members of the judging 
comII\!- . These cards will bo duly completed during the period of the Show before the 
pr' e finally announced. The Score cards will be very useful later on in working out 
th~lasaification of mangoes. , . , 

9. equirementa.-The chief requirements for this Show are ae follows ;-

Re. a. p. 

, (1) Rent of space (if we are required to pay) 300 0 0 

(2) Hire charges--

Tables, 1,600 running feet .• , 
Cloth for above •• >300 0 0 
Dishes for 1,000 samples .. J 

(3) Labour charges for handling and' carting materials, exhibits, 
ete., from various rail heads in Bombay to the Show place • . 200 0 0 

Cost of Med&ls-
Re. 

• 20 Gold Medals @ Re. 26 each 600 } 
30 Silver Medals @ Re. 6 each 160 700 0 0 
Engraving, etc. . 50 

(6) Printing Charges of Score cards, labels, etc. . . . . 25 0 0 t') Tn.volliDg ... w_ b the H"""-;" ... 00_ 
400 0 0 Bombay and his staff (8 members) for 10 days m Bombay •• 

, (7) MisoellaneollB and unforeseen • • • • • • • • 75 0 0 

Total 2,000 0 0 
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. I 
10. Receiptl.-It is expected that our reoeip~ from the We Of~. D&LRl 

alPount to anything 1)ecause the specimena will be kept under observation GO SHO' roB 
quality till they loose their .. oommercia.l storagelife" under normal w m 
fruita will therefore be JIlore or less unmarketable after thE! lIeet. . ..... 

. '.' 11. Travelling aUowancu for 1M Judg/lll.-No provision is .hOWD fal t ?~ Show 
of the judges thWcing. that they are interested in this show and their own re ti~ 

• menta will bear this expenae. In case the Imperial Counoil of Agricultural 
• wisheS they can make & provision to defray this charge. If it is not poeaible for \ &0.. 

,. officers to act as judgea I willauggeat the namea of loca.l pel'llona who CAn be Nquested to' 
act as judges. . . ,....' . 

12. Sckedul/lll for exhibitl.-The necessary schedule dealing with ~ cl&saification 
of the exhibits will be prepared later in consultation with the ~udgea af the propoaal 
for liolding the All-India Mango Show is accepted... • ~ 

. 13. AdmiB8Wn of lIiB'tor,.-It is suggested that the admission ~QW 'may be 
free to the public. • ,- ... 

HI72 ICABr-I-7-33-2OO-GIPS 70039 
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