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AGENDA FOR THE MEETING OF THE ADVISORY BOARD OF THE 
IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH HELD 

AT NEW DELHI ON THE 19TH, 20TH, 21ST, 23RD AND 24TH 
FEBRUARY 1934. 

1. Decisions of the Governing Body on the recommendations of the 
Advisory Board beld in February and August 1933. 

2. Appointment of Committees. 
3. Recommendations of the Locust Committee at its fifth meeting held 

in January 1934. Proposals for continuance and future programme of 
worle. 

4. Application from the United Provinces Poultry Association for a 
grant of Rs. 42,130 (Rs. 2,500 non-recurring and Rs. 39,630 recurring) 
for a scheme to develop egg and poultry marketing on a co·operative basis. 

5. Application from the Government of the Punjab for a grant of 
Rs. 1,73,970 spread over five years for a scheme for research on the 
water requirements of crops under canal irrigated conditions (revised 
scheme). 

6. Application from the Government of Bihar and Orissa for a grant 
of Rs. 6,000 spread over a period of three years for investigations into the 
malting and brewing tests of Bihar barleys. 

7. Scheme for the investigation of the Life-History, Bionomics and 
Development of Fresh Water Fishes of Bengal by Dr. H. K. Mookerjee 
of the Calcutta University at a cost of Rs. 7,870 spread over a period of 
three years. 

8. Dacca University research scheme:-
(i) Request for sanction to an expenditure of Rs. 1,695 on account 

of apparatus, etc., required for the year 1934-35. 
(ii) Request from the Dacca University for the extension of the 

term of the present scheme of research work (i) on the 
mechanical analysis of lateritic soils and (ii) on the nutrition 
of the rice plant. 

9 .. Application from the Government of the United Provinces for a 
grant of Rs. 33,000 spread over a period of three years for undertaking 
experiments to investigate the possibilities of commercial utilisation of 
linseed fibre from straw after harvesting the seed. 

10. The layout of Field Experiments-Proposal to refer to the Crops 
and Soils Wing of the Board of Agricuitl1l"e in Indir.'. 

11. Application from the Government of Assam for a grant of 
Rs. 47,972 spread over a period of 3 years for investigation into vaccina­
tion of cattle with goat-virus against rinderpest. 

12. Application from the Government of the Central Provinces for 
a grant of Rs. 46,200 spread over a period of 4 years for a scheme of 
research work on pan cultivation. 

13. Oilseed schemes:-
(a) Application from the Government of the Punjab for a net ~.ant 

of Rs. 65,510 spread over a period of five years fp:/' 
tional research on oilseed crops in the PU~iAh 



(b) Application from the Government of Bengal for a grunt of 
Rs. 63,680 spread over a period of five y~ars for research 
on the linseed crop by the Department of Agriculture, Bengal. 

(c) Application from the Government of the Central Provinces for 
a grant of Rs. 61,400 spread over a period of five yean for 
research work on oilseeds in the Central Pro,:j'nces. 

(d) (i) Application from the Government of the Punjab for a 
grant of Rs. 5,000 for one year for an inquiry into the 
economics of the village oil crushing industry in the Punjab. 

(ii) Application from the Government of the United Provinces 
for a grant of Rs. 5,000· for one year for a censlIs relating 
to the indigenous oil crushing industry and on inqufry into its 
economics. 

14. Participation of India in the Xth World's Dairy Congresll-Rome­
Milan, April-May 1934. 

15. Proceedings of the Sixth Meeting of the Sugar Committee held 
in November 1933. 

16. Application from the Government of Madral for a grant of 
Rs. 45,000 spread over a period of five years for a scheme of research 
work on the chemistry of sugarcane. 

17. Application from the Government of Bihar and Orissa for a grant 
of Rs. 6,000 spread over a period of three years for a scheme of investiga­
tion on the possibilities of manufacturing Khandsllri sug!lr by the single-pan 
method. 

18. Proposals for the initiation of future researeh into the insect pest' 
of sugarcane,. 

19. Scheme for an Imperial Sugar Research Institute. 
20. Scheme for research work on the developmental morphology and 

anatomy of sugarcane-sorghum hybrids and of the Indian lugarcane and 
wild saccharums costing Rs. 7,600 spread over 11 period of three yearl.­
Application from Prof. Ekambaram of the Madras rni\'t'rsity. 

21. Participation of India in the Annual Congress of the Royal Institute 
of Public Health, Norwich, May 1934. 
. 22. Application from the International Institute of Agriculture, Rome, 
for a grant for the publication of the results of the World Agricultural 
Census. 

23. Progress reports on sugar schemes. 
(i) Report on the scheme of research work on the Mosaic and 

other diseases of sugarcane for the period June 1932 to June 
1933. 

(ii) Report on the working of the Sugarcane research station in 
the Bombay-Deccan, Padegaon, for the period ending 30th 
June 1933. 

24. Application from the Government of Bombay for a grant of 
Rs. 56,795 spread over a period of five years for research for the study 
of the Deccan Wingless Grasshoppers. 

25. Report of the Editorial Committee. 
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2G. Application from the Government of Madras for a grant of 
Rs. 37,580 (RR. 2,630 non-recurring and Es. 34,950 recurring) spread over 
a period of 10 years for sheep breeding research in Madras. 

27. Report of Committee on Soil Science Schemes. 
(i) Application from the Government of Bengal for a continua­

tion grant of Rs. 18,800 spread over three years for research 
into. properties of colloid soil constituents by Prof. J. N. 
Mukherjee of the Calcutta University. 

(ii) Application from the Government of the Punjab for a grant of 
Rs. 13,120 spread over three years for a scheme to investi­
gate the changes in the microflora of Kallar and alkaline 
soils during reclamation-by Dr. Jagjivan Singh, M.Sc., Ph.D. 

(iii) Report on the investigations carried out by Dr. A. N. Puri, 
M.Sc., Ph.D., A.I.C., on the standaiilisation of physico­
chemical "single-value" measurements most suitable for 
Indian soils. 

28. (i) Annuul report of Mr. Slater's goat breeding scheme for 1932-33. 
(ii) Report of Mr. K. P. R. Kartha on milk production statistics. 

29. Sunil Hemp schemes. 
(i) Application from the Government of Madl'l1s for a grant of 

Us. 1,500 spread over three years for a 8cheme of experiments 
for the improvement of salln hemp fibre ut the Agricultural 
Reseurch Station, Samalkota. 

(ii) Application from the Government of Bombay for a _ grant of 
Rs. 1,500 spread over three years for a scheme for research 
work on salln hemp in the Bombay Presidency. 

(iii) Application from the Goyernment of the Central Provinces 
for a grant of Rs. 20,060 spread over 5 years for a scheme 
of research work on sann hemp in the Central Provinces. 

ao. Allnufll reports on the working of the rice research schemes in 
Bellgal and Burma for the year 1932-33. 

31. Apl'iiclftion from the Government of Bengal for a gralJ.t of 
Rs. 21,600 spr~nd over five yeflrs for a scheme of research on the bio­
chemical and physico-chemical properties of rice at the Dacca l'niyersity. 

il2. Application from the Government of Bengul for a grant of 
Rs. 20,812 sprend over three years for a scheme of ·research work on the 
Ph;vsiolog;V of the rice plant by Dr. S. P. Agharkar. 

33. Application from the Government of the Central. Provinces for a 
gl'!\ut of Rs. 10,088 spread over four years for research work on the 
"Gan"'ni" pest of rice-ent,omological work under the scheme of rice 
l'esear~h already snnctioned by the Council for the Central Provinces. 

34. Report of the Sub-Committee on Fruit Schemes. 
(i) Applicntion from the Baluchistan Administration for a grant 

of Rs. 49,600 spread over a period of fl.,'e years for a scheme 
for establishing a "Canning €Ind Fruit Presen'ing Research 
Laboratory" at the Fruit Experiment Station, Quetta. . 

(ii) Application from the Government of the Centrnl Provillces 
for a grant of Rs. 1,49,640 spread 9ver a period of ten 
years ior a scheme for research on the orange crop of the 
Central Provinces. 



" 
(iii) Application from the Government of His Exalted Highness 

the Nizam for a grant of Rs. 74,300 spread over a period 
of five years for a fruit rescarch scheme. 

(iv) Application from the Government of 'the Punjab for a grant 
of Rs. 57,430 spread over a period of five years lor a scheme 
of research on citrus stock and grape vines in the Punjab. 

(v) Application from the Governmeni of the Punjab for a grant 
of Rs. 35,052 spread over a period of three years for a scheme 
for a San Jose Scale survey in the Punjab. 

35. (i) Annual report of the Agricultural meteorology branch of the 
Indian Meteorological Department, Poona, for the year ending 
the 21st August 1933. 

(ii) Annual report by Prof. P. K. Parija on the scheme of rescarch 
wcrk on \Vater Hyacinth in Bihar and Orissa. 

(iii) Report on the work donc on the scheme of research on the 
effect of ions on the growth of plants by Dr. S. S. Bhatnagar 
during the period February 1931 to August 1933. 

36. Provincial Schemes of Potato Research:-
(A) Application from the Government of. Bengal for a grant of 

Rs. 48,950 spread over five years for a scheme of potato 
research. 

(B) Application from the Government of the United Provinces 
for a grant of Rs. 41,790 spread over five years for a scheme 
of potato research. 

(C) Application from the Government of the Punjab for a grant 
of Rs. 37,760 spread over five years for a scheme of potato 
research. 

(D) Application from the Government of Bihar and Orissa for a 
grant of Rs. 21,096 spread over three years for a Icheme of 
potato research. 

(E) Application from the Government of the Central Provincel for 
. a grant of Rs. 15,246 spread over three yea .. for a Icheme 

of potato research. 
(F) Application from the Government of Assam for a grant of 

Rs. 56,948 spread over five years for a scheme of potato 
research. 

37. Question of the duration of appointment of members of sub· 
committees appointed by the Governing Body under Rule 30 of the Rules 
and Regulations of the Imperial Council of Agricultural Research. 

38. Relation of the Provincial Governments and the Pro"inciul Agricul. 
tural and Veterinary Departments to schemes financed by the Imperial 
Council of Agricultural Research aDd conducted in the provinces. 

39. Proposed contribution by India of a sum of Rs. 14.500 during the 
period 1st October 1933 to the lst March 1935, towar?s (i) the ~aintcna~ce 
of the laboratory for collecting, breeding and despatchmg benefiCIal parasites 
at Farnham lfouse, Farnham Royal, and (ii) the investigations into the 
,control of insects and moulds injurious to stored products at Slough. 
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PROCEEDINGS OF THE NINTH MEETING OF THE AUV1S0RY 
BOARD OF THE IMPERIAL COUNCIL OF AGRICULTURAL 
REREARCH HELD AT NEW DELHI OX :\lOXDAY, THE 19TH 
F'EBRUARY 1934 .. 

The following were present:-
1. Dlwan Bahadur Sir T. VIJAYARAGHAVACHARYA, R.B.E., Chairman. 

2. Mr. R. G. AT.LAN. 

B. Rao Bahadur D. ANANDA RAO GARU. 

4. Mr. B. K BADAMT. 

5. Dr. W. BURNS. 

6. Mr. B. C. BURT. 

7. Mr. P. H. CARPENTER. 

S. Mr. G. K ;DEVADHAR. 
~ 

9. Dr. T. EKAMBARAM. I 

10. Mr. E. S. FARBROTHER. 

11. Professor J. C. GHOSH. 

]~. Mr. W. J. JENKINS. 

13. Mr. p. J. KERR. 

14. Dr. V. N. LIKHITE. 

15. Mr. R. McLEAN. I 
16. Dr. W. McRAE. , 

17. Mr. A. N. MUSTAFA. 

IS. Dr. N'AZIR AnMAD. I 

19. Dr. S.· S. NEHRU. : 

20. Khan Hahadur SHEIl,II Nuz MI.'HA~IMAD. 

~l. lIfr. "NIZ.\MUDDIN HYDER. 

22. Colonel A. OLVER. 

23. Mr. T. :F. QUIRKE. 

24. Mr. ,T. H. RrrCIlIE. 
2:j. Mr. C. V. SAHF.. 

2t1. Mr. G. P. SEN. 

2/. Mr. D. R. SETHI. I 

28. Mr. H. It. S'fEWAf.T. 

29. Major R F. STIRLING. I 
30. Mr. G. T. TAIT. i 
31. ],11'. W. TAYI.OR.! 

Rai Sahib Malik CHARAN DAS, Secretury. 
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The following attended Il8 visitorR:-
1. Dr. 8. I'. AGBARKAR. : 
2. Dr. J. K. BAsu. 
3. Mr. E. J. BRCEN. ' 
4. Dr. P. 8. HVDsox. ' 
5. Dr. S. N. JAFRl. ! 
6. Dr. P. J. KRISHNA. I 

7. 1\1r. S. K. MITRA. I 
8. Profes~or J. N. MUKHERJEE. 
9. Mr. NCRVL bLAlI. 

10. Professor P. K. PARIH. ' 
11. Dr. M. A. SAMPATHKUMAR\N. 

12. Dr. K. C. SEN. : 
13. Mr. M. VAIDVANATHAN. 

14. Rao Behadur B. VISUWANATR 

2. The meeting last.ed from 11 A.M. to 1·10 P.M. and a(ljollmed till 
11 A.M. on the 20th February 193-~ to ollow the Standing Cottle Breeding 
Committee and the Soil Science Committee to meet in the afternoon. 

S. In epening the meeting the Vice-Chairman welcomed the members 
and thanked them for the trouble they had taken to come and attend 
the meeting. He added 8 special word of welcome to Dr. P. 1:). Hudson 
and cApre>tsed his appreciation of Dr. Hudson'. readiness to Berve on 
the Sub-Committees of the Council. 

4. Decisions of the Governing Body on the recommendation. 0/ th, 
Advisory Board held in February and Auguat 1933 (Subject /\'0. 1 of HID 
Agenda, Appendiz I). I 

NOTED.-In reply to Mr. Devadhar's question the Chairman said that 
no difference was intended to be-made by the use of two separute phrases 
in the Note I such as "sanctioned" and "appro\-ed" ond that Ul\~y were 
idcntical. 

5. Appointment of Committee. (Subject 1\'0. 2 0/ the .Ivenda, 
.1ppendix II). 

The proposed composition of the Committee!! wos agreed to wltb tha 
following additions: 

Rice Committee-
Dr. V. N. Likhite, Deputy Director of Agriculture, BarodK State, 

Baroda. 
Dr. S. P. Aghsrkar, Ghosh. Professor of Botany, Calcutta Universitl· 

Dr. M. A. Sampathkumaran, Professor of Botany, Central College, 
Bangalore. 

Agri.:ultJral Progrc8iJ Report. Cun mitLcl'-
Dr. V. N. Likhite, Deputy ,Director of Agriculture, Baroda State. 

Baroda. . J 

Professor .T. N. Mukherjee, Calcutta University. 
Mr. C. V. Sane, Dire(·tor of Agriculture, B~roda State, Baroda. 
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l'(,tato S.-/Wme8 Commiltee-
Dr. V. N. Likhlte, Deputy ,Director of Agriculture, Baroda State, 

Baroda.. 

G. Applicatiun jrur-l tltt' Guvernment of Ihllar and Orissa for a grant 
oj Hs. 6,000 sp1'cad over a period of three years fOT mvestigations into the 
tflalting and brewing tests of Bihar barley (Subject No. 6 of the Agenda, 
AppC/£dix Ill). 

1n int.rodul"illg the subject thtl Chairman explained that owing to ~ts 
urgcucy the scheme ",1\1; first considered by the Governing Boay aud 
.. auctioned by it subje(·t to its approval by the Advisory Board at its, 
I,resent meeting. Mr. Hethl said that it was a part of a co-()rdinated scheme 
including the United Provinces, the Punjab and Bihar and Orissa which 
had already been npproved by the AdviEory Board. 'fhe Bihar and Orissa 
sdl<~me differs from the other schemes in one slight respect only, viz., that 
it if! proposed to ~end duplilJUte samples from Karachi in addition to the 
despatch of samples from Calcutta which is the natural port for shipping 

. of the produce of Bihar and Oris~a us the malting and brewing qualities 
of barley nre affected by the length of the 'sea voyage and other causes. 
'I'he scheme wus supported by Mes~rs. Allan und Stewart and approved 
by the Af\visory Bonrd. ' 

7, Scheme fur the investigation of the life-history, bionomics and deve­
:r.7,mel1t of fre.~h water fishe8 of Bengal by Dr. H. K. l\fookerjl'll of the 
Calcutta University at a cost of Rs. 7,8'tO spread over a period of t!lra 
years (S1<bject No.7 Of lhe Agenda, Appendix IF). 

Mr. K. McLean introduced the scheme and said that it would be of 
benefit to the rural population. Colonel Olver emphasi~ed the importance 
of fit;hing industry to rural popuhltion and said that it was a modest scheme. 
Dr. Burns said that in view of the present financial stringency the Council 
should not sanction schemes of this character particularly as one fisheries 
!lcht~me had already been ~anctioned fur Madras. He also criticised the 
scheme on the ground that tho work done in a small laboratory in the 
University would not, apply' to actual conditions. Dr. Agharkal', in reply 
to Dr. Burns criticisms, said that the tank described in the scheme was 
renliy a illil 300 feet long and not a small tank. The scheme had the 
:lrlvantuge of being rIose to the laboratory and in a place where there 
was II commercial demand for fish. All facilities would be provided by 
the University which was also willing to malte 1>' contribution towards 
the expenditure on the scheme. In his opinion the propo~al represented 
the cheapest lines on which the scheme could be worked and he supported 
th(> scheme. Mr. Burt enquired as to what information on carp-breeding 
in Bengal was lackinO' and what re~.eareh work had been done by Dr· 
Multhorjee on fishes, ~s only an assistant was proposed. Success would 
mainly depE'ucl on Dr. llukherje'l's <!uRIificatiom for thi':l particular 
research. Mr. Stewart said that some work on carp eulture had been 
done in tbe Punja!,> and enquired whether Dr. Mukherjee wns in touch 
with the work done in other provinces. JHr. McLean and Dr. Aghark!tr 
answered that iI ~ood deal of work hnd been done by the Fisheries Depart­
n.ent in Bengnl before it W8!' closed down on account of financial strin­
Jrenc:v hut it' hnd mainly laid the foundations of work and the 
practical appllcation~ remnined. Dr. MukherjeA had specialised in thE' 
embryology of fishes and was very suitable for thE' proposed work; 
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!Jr. ,!\,iukhcrjee wa~ illso in touch with werk in other provinces. Dr. Ghoilh, 
m supporting the schewe,. s/oUd .that carp were .found in open strealll! onl)' 
and t?at It WIiS proposed t~ Introduce brceWug of carpil in b4l lanks. 
Mr. liarpenter opposed the View of Dr. Burns and stud that the quclltion 
of the fina~cell. of t~~ Council WilS not a matter for the Ad deory B~ard 
and that, III hili oplDlon, the Board when considering schemes need not. 
co~sider that aspec.t. The Chairmun agreed with !lJ.r. CarlJcntcr and 
said that th~ questIOn of finances wa~ one for the Governing Hody and 
that the AdvISory Board should deal With all the schemes on t.hllir mllrits. 
In reply to questions he reminded members that a supplementary gran' 
of five lakhs was made to the Councu in March 1933 in lieu of the 
suspended grant for 1932·33 and informed them that subject to the yote 
of the Legislati"e Assembly. the Stunding hntlDCe Committee had ftllprovcd 
of a supplem~ntliry grant of five 18kh~ for 1933·34 al80. Of the latter 
amount, a sum of rupees one lakh would be earmarked for the IIppoint. 
mant of a Marketing Officer and his staff and Rs. 4 laklls for ge,neru! 
research. Finally the scheme was recommended for Fanction. At thia 
stage Mr. Devadhar raised the general question al to what the Council 
was doing to bring home the l'esults of !!uccellsful experiments to the 
cultivators. The Chbirman explained that the Council had been in 
existence for only ·il years and that the relluits of researches were noL yet 
ripe for propaganda. BE!sides, the work of popularising, the results achieved 
was essentially the concern of Local Governments but if in any particular 
case special action was called for to secure adequate disseminbtion of 
information the Council could consider the matter further. 

S. Dacca University research scheme :-Requeat fQT .anction to an 
e:x:penditure of R,. 1,695 on account of ':pparatu., etc., required for th, 
year 1934-35 [Subject No.8 (I) of the Agenda, Appendiz V]. 

Mr. McLean explamed that the schewe to which the request relukd was 
sanctioned on the recommendation of the Advisory Board lU lU' .. m on thlt 
condition that each year's requirements for apparatus, etc., should be 
submitted for prior sanction. The present request was for apparatus 
required during 1934·35. The Advisory Board approved of the proposal 

9. Dacca University re.earch .cheme :-(ii) Requeat from thl' DacclJ 
University for the ezten8ion of the .term of th~ pre.en,' .cheme of ruearch 
work (I) on the mechanical analysII of latlmtle .011., and (II) .on the 

nutrition of the rice plant [Subject No.8 (il) of the Agenda, Appendlz VI]_ 
Th~ Advisory Board approved of the proposals contained in paragraph 

2 of the Secretary's note 9n the subject. I 

10. Applicut/Oll from tlie G01)ernment 0/ the United Prot:ince. lor. " 
grant of Us. 3;1,000 spread over /I period. ~, !hree yea" for u.nderla~~ng 
ezperminents to investigate the p08s/blllt!!'. of commerclI!lut!"./]. 
tion of linseed fibre from 8traw after han:eatmg the .ud (Sub,ect :\0. 9 
of the Agenda, Appendiz Vll). I 

Mr. Allan introduced the scheme and said that hitherto work on It 

small scale had been 170ina on for some time but it was now proposed to 
start work on a large

D 

scale. Mr. Burt expla!ned t.hat. the schem~ a~ 
out c.f a suggestion made in the ('o',lrse of. dl!'cussl0n I~ the Indum ~I' 
Crushina Industry Committee, the object bemg to make hnseed productIOn 
more p;ofitable. There was every possibility that the short lino('ed fibre 
would be valuable as the raw material for the new type of -cottonised' 
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film>. ~[r. McLean said that tile Fibre Expert to the Govcrnlll('nt ot 
llOllgll1 had a mass of information on the subject and fU;.(gested tbat, in 
tho event of the scheme being sandioned, he may be consulted'. Mr. Allan 
had 110 objection to this and the scheme was carried. 

1. The layout 0/ Field Experiment-Proposal to refer to the Crops 
and Bojls lriilg of the Board of Agriculture in India (8ubjrct ~·o. 10 of 
the Agenda, Appelldix rIll). 

lIlr. Burt, ill introducing the tlubject, said thut the Fertili7ers Committee 
would shortly c0nsiuer the resulttl of manurial experiments made in India 
in the pll~t which had been collated and analysed by the l::itatistician to 
the Council but it was alrE'ady obvious that there was very great need for 
better-planned field experiments. This confirmed the conclusion reached 
by tIle Hoard last summer. In his opinion tbe next step was to secure 
un ndequate discussion of the subject by the agricultural officers who 
were actually doing field expenments in the provinces. It was therefore 
proposed to consider the matter at the next meeting of the crops and 
Soils Wing of the Board of Agriculture and Animal Husbandry and in the 
meanwhile it was suggested that the Directors of Agriculture of provinces 
and f:itates be requeste(l to secure notes and papers from those of their 
staffs who were interested m the subject. Mr. .Carpenter agreed with 
this view and proposed that a note should be prepared by the Secretariat 
cf the Council which would give a lead. He also enqUired why the 
matter should be considered only by the crops and soils wing and 
~uggested that as it uffected animal husbandry side also it shOUld be 
discussed at both the wings of the Board of Agriculture and Animal 
Hu!'hnndr.v. Particular points of importance were the methods of covari­
IInce and the calculation of missing plot yields. Dr. Burns supported 
Mr. Carpenter's proposal ond suggeBted a series of notes from the Council 
on such points as:-

(a) Stati~tical significnnce. ' 

(b) Size of plots and replications. 

(c) Presentation of results, with a phol't bibliogr~phy. 

Dr. Hudson emphasized the importance of the subject and the extreme 
"Rlue of having field experiments throughout India organised on a uniform 
plAn for aU India. The Imperial Council of Agricultural Research, he 
snid. wo~ in n fortunote position if it could do this for the whole country_ 
TIe olso sucmested that n hooklet on the subject might he prepared and 
that the C;l~ncil miaht estnblif'h tOtlch with Statisticians in England and 
other countries espe~ioll:v os therf'! was now n move toward~ uniformity 
in field experiments throughout the Empire. Mr. Vllidyannthan e.mpha­
sized the need for securing higher standflro\ of layout for expenme,nts 
in the Provinces and for the need for using the con'ect mathemc.tlcnl 
formulre. for the interpretation of the results. He also stressed the need for 
the publication of a booklet giving the releyant mathematical formulre 
applicable to different type of field experiments. He I'romised to I'et into 
contact with the Statisticians in other countries on which Dr. Hudson,. 
spoke. Ultimately the proposal wa.,. cRlTied with the modifications 
propo~ed by Mr. Carpenter. At the suggestion of Dr. Ghosh it wa!' a.ls:> 
decHE:d that Professor :Mahalanobis should be invited to attend the meeting 
d thEl Board of Agnculture and Animal Husbandry when this subject 
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(,Gmes before the Board. It. was further ~ed that. the pul.>liclltion of 
fI lIIanual giving relevant mathematical formullll should be prt'pllrcd :18 
proposed in the Secretary' 8 note. I 

12. A.pplication froln the G01Jen/ment of A~.am for G grant of R •. 4i,V;;J 
"prctld over a period of 3 year, for inveatigation into vacciliatlOn uf cattle 
witli goat-virus against rindcrpe.t (Subject Xo. 11 of tile Ai/t'nd", A 1'1'1: II­
dice, iX alld IX-A). I 

l.1r. G. I'. l:ien introduced the scheme. Mr. Stewurt suggl"'ted that 
the scheme be referred in the tirst instunce to a Committec of the .\(hh,llry 
BOILrd. After Col. Olver and Messr~. Kerr and Stirliug hud spoken th" 
suggestion regurding the appointment of Ii committee to consider the 
tcheme was approved; the selection of the pE'rsonnti of the COlrllllittl'" 

was left to the Chnirman. , 

13. Application from the Goven/ment of th" Celltral Pruvill('C' Jur d 

grallt of Rs. 46,~OO lipread over a 1)eriod ('f 4 yrar, fur a .chcrne of rC8fard. 
uJOrk on pan cuTtivatioll (Subject So. U of till; Agcllda, .4!,/"·,,tliz XI. 

Mr. Ritchie introduced the scheme. DI·. Durnl blld Hoo 13 .. h"dur 
An:lllda Rao said that some work on l'an cultivation and disellfcI hud 
been done in Bombay and Madras respectively. Dr. ~Icnlle df'lICr.t.eu 
the work done at th.) Pusa Research Inftitute on p"n dise" .... " in n .. ngal 
and Bihar and mentioned the threo IJrincipll1 dillt'llses which Wlml prevalent. 
in the monsoon, winter and summer respectively. He stre&Red the nct·d 
for having a lIar. garden under the investiglltor'l own control. Mr. Burt. 
suggested that this f.ubject be rderred to a committee of the Advisory 
Board, the personnel to be selected by the Chairman fli UflUal. Thill 
suggestion was approved and it W88 decided that the conlmittee rhoul.1 
meet before or on the occasion (,f the next Advisory Board meeting anrl 
should submit its report at that meeting. Meanwhile, inFormation in rE'gnrd 
to the work already done should be fumi~hed to the Council'" secretariat. 

14. Oilseed schemes:-
(a) Application from the Government of tile Punjab for II net grant 

oJ Hs. 65.5W IIprea(l over a perioll of five yellr. fllr ~dditional rUl'ard. 011 

ot1seed crop. in the Punjab (Appcndix XI). ' 
(b) Application 'from thl' Government of Bengal for a grant :of 

Rs. 63,68(1 sprcad over. a period of five !lraTS for r"'l'a~c11 on 
the linseed crop by the Department of Agriculture, Bengal (AppendiX Xl1). 

(c) Application fro';' the Got'ernmtnt of the Central Provinc r , for /I 

grant of R,. 61,400 .pread ove, II period of .five !leaTi for,elt4rch 'tl"ork 
on oiTsl'ed. in ihl' Central Province. (.4ppend.z XIII). 

(d) (I) Application from th" Gdvemment of the Punjab for G grant of 
Rs. :i,OOO for one 1/eo, fo, an inquiry into thl' ,,('onomic, of the villa!)" 
oil cTu.hing industry in the p'unjab (.4ppf'ndiz XIV). 

(i,1 Application from ti,e Govcrnmf'nt of till' r"nitl'd PrOl·inu. for 4 

grant of R •. 5.D()(1 for one !fl'ar for ? cen~u. ,e1ali,,11. to thf' jntli~l,..nnllll nIl 
crushing indu.try and an mqulry mto ,ts f'("onomlc, (Appcndlz XIV) 
(Subject No· 13 of the Agenda, Appendice. XI and XIV). 
• Mr. Devadhar at this .. t~e Enquired if the CmJncil had receivecl any 
nr.plir::ltinn for " ~rant from anv provinciRI novemment or any "f fhp. 
Indian State8 that. have ioined the l'-ouncil fl8 'E'!r\,lar memkn f,,; RII~ 

. invE'stigntion in J"('gnrd to theimpro""ml'nt of the coprn or coconuL m1 nn.1 
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investigation into the present position of the coconut industry all 
alon€! the \Vest Coast and the killing l'ompetition of the Ceylon coconuii 
~~d I~S J?roduct.s from whieh the Hyot is reported to be suffering terribly. 
1 he Chairman mformed Mr. Devadhur that the whole question of coconut 
and its products was under ciose investigation and the report of Dr. Patel­
an officer ~ho was appointed last year by the Council specially to conduct 
that enqUiry would soon be out and when it is submitted to the Council 
then it would afford an opportunity to the Council to consider that 
<iueation along with other oil ~eeds, regarding the condition of tbe position 
-of thE' coconut industry on the West Coast. 

Mr. Stewart said that all the schemes inclnded under this item should 
first be considered by the Indian, Oil Crushing Industry Committee. This 
was agreed to by the Board. I 

.15- Participation of lndia in the Xth World'8 Dairy Congres8, Rome­
Milan, April-May 1934 (Subject No. 14 of the Agenda, Appendix XV). 

Colonel Olver said that this Cougress was an important one and 
that it was desirable that India should be represcnted at it. He said 
that Dr. Henson, Profe~sor of Dairying III the Allahabad Agricultural 
Institute, would be on leave in England at the time of the Congress 
and that he would be prepared to attend the Congress as a representative 
of India if his expenses between London end Rome were met by the 
Council. Mr. Allan i!upported the nomination of Dr. Henson. Mr. Bruen 
·enquired whether Dr. Henson was preparing himself for representing India 
at the Congress and whether he was in touch with this work. Colonel 
Olver replied to both the queries in the affirmative. Mr. Sethi suggested 
that the name of Mr. McLean, ,Deputy Director of Agriculture, Bihar 
and Orissa, llllght also be considered as he would be on leave at the time. 
'I'his was agreed to and the propo~al was carried. Mil'. Devadhar'suggested 
that, if possible, not on racial grounds but on moral and economic grounds, 
·one or the delegates should be an Indian. The Chairman said that he 
would see If that was possible. i 

16. Application from the Government of Madra8 for a grant of R8 .. 45,000 
'pl'ead over a period Of five yeaT8 for It scheme of research work on 'the 
chemistry Of 8ugar-cane (Subject No. 16 of the Agenda, Appendix XVI). 

Rao Bahadur Ananda Ilao introduced the scheme. Roo Bahadur 
Viswllnath emphasized the need for a careful and detailed study of the 
chomistry of sligar-cane and anatomy of sugar-cane. Unles~ these two 
subjects were taken up it would not be poosible to make the cultivator 
l'ealiFe the benefit of the development of the industry. Mr. Carpenter 
enqUired as to what was being doile in regard to the question of leave 
and pension contribution~. In reply the Ch,airman said that the general 
question was under consideration and that whatever deciSIOn was finally 
arrived at would apply to the present case as well. Dr. Bums wanted 
to know whether the Sugar Comffilttee considered if this scheme or a 
part of it could be made part of the work of the Crop Physiological Section 
of the Padegaon Sugarcane Research Station. Mr. Burt observed that 
t,herE' was scope for work at more than one stabon on the conditions 
governing the elaboration of sugar in the cane. In view of the intro­
iluction of hvbrid canes with wild saccharum parents AmI 1'OW of the 
eugar cane s~rghum hybrids It was important to know mmo about the 
non-sugars in the juice of those hybrids. In his opinion no time ihould 

11 
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be 10Rt in carrying out this latter piece of work and he supported the 
scheme. The p.cheme was then approved by the Board on the under­
standing that the question of leave and pension contributions be disposed 
of in consultation With the Madras Government. 

17. Application from the Government of Bihar and Ori"a for a grane 
of RB. 6,000 Bpread over a period Of three yea,.. for CI ,chem, of jnoeetiga­
tion on th~ pOBlliba1itie, of manufacturing Khandsari .ugar by the .ingle. 
pan method (Subject No. 17 of the Agenda, Appendiz XVll). 

Mr. Sethi, in introducing the scheme, drew attention to the fact th&t 
tho scheme hBtl become all the more important in view of the recen' 
earthquake which had rendered the question of the disposal of lugar­
cane a matter of very urgent necel'Sity. Khand.ari. were non-existent iJ1 
Bihar tJIJ recently and it was necessary that they should be in " position 
to make use of the single-pan method as far al pospible .. Mr. Sethi 
therefore requested that the sanction of the Governing Body to thd 
llcheme, if approved by the AdVisory Board, be obtained by circulation. 
Mr. Devadhar desired that the present opportunity should be taken to 
express the Council's sympathy with the people in Bihar and he wiahed 
to move a resolution on the subject. Here Mr. Sethi Wished to have 
an ')Pportunity to explain the present situation in his province. The 
f:hairman said that Mr. Sethi might do this the first thing next morning 
and that the re90lution which Mr. ;Devadhar desired to move might 
also be properly moved then. After Mr. Burt had supported the Icheme 
it :was recommended for sanction. j 

18. Scheme for research work on the developmental morphology and 
anatomy Of Bugar-cane Borghum hybridB and 01 the Indian .ugar-ca", 
alld wild BaccharumB cOBting RB. 7,600 .pread ooer CI period of thrlJl 
1IearB--Application from Profe8801' Ekambaram of the Madra. UniVcT8it, 
(Subfect No. 20 0/ the Agenda, Appendic/JI XVIII and XVIII-A). 

Professor Ekambaram explained the scheme which was approved. 
19. Participation 0/ India in the Annual CongTe81 0/ th, Royal Inlfitut, 

of Publio HeaUh, Norwich, May 1934 (Subject No. 21 0/ the Agenda, 
Appendi:r: XlX). ! 

Here Mr. Devadhar enquired if any reports of this CongrePI were 
available for the use of members and the Chairman informed Mr. 
;Devadhar that they were In the office and could be made available for 
inspection. i 

The Board recommended that Mr. F. Ware, Director, Imperial 
Institute of Veterinary Research, Muktesar, and Lieutenanb-Colonel S. S. 
Sokhie, I.M.S., Director, Hafikine Institute, Bombay, should be deputed 
to represent India at this Congress. I . 

20. Application from the International Institute of Agriculture, Rom., 
/Of' II grant f01' the pvblication of the 1'/JBultB of fh, World AgriculturGl 
Ce7l.8uB (Subject No. 22 0/ th, Agenda, Appendi% XX). 

Mr. Burt explained the circumstances leading to the proposal whicli 
was approved. I 

21. Progre88 1'eports on Buga1' scheme. :-(i) Report pn the .cheme of 
reeeaTch work on the Mosaic and othe1' di.eaB88 0/ lugar-cane fo1' the 
period Jun. 1939 to June 19,13 (Subject No. 23 (i) 0/ the AgendlJ. 
'Appendiz XXn. I 
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The report was adopted. 

22. Pro91'e,. repori' on Bugar .cheme. :-(ii) Report on the working 01 
the Bugar-·cane research. Btation in the Bombay·Deltcan, Padegaoll, lor 
the perlpd ending 30th June 1933 (Subiect No. 23 (ii) 01 the AgendaL 
AppendiJ: XXII). f . 

Mr. Sethi pointed out. that. this progress report was, not. considered 
by the Sugar Committee at its last meetmg held at Coimbatore and 
.uggested that it should be placed before the Committee at its next 
meeting. This. was agreed to. 

23. The meeting then adjourned till 11 o'clock on Tuesday, the 20th 
rebruary 1934. 

NEW ;DELHI; 

The 19th FebruaMJ. 1934. 
CRARAN DAS, 

Secretary. 
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PROCEEDINGS OF THE NINTH MEETING OF THE . ADVISORY 
BOARD OF THE HIPERIAL COUNCIL OF AGRICULTURAL 
RESEARCH HELD AT NEW ,DELHI ON 'tUESDAY. TIlE 20TH 
FEBRUAltY 1934. 

The following .were present:-

L Drwan Bnhndur Sir T. VIJAYARAGSAVAOSARYA. X.B.E., Chairman. 
2. Mr. MOSD. AZUAR ALI. 
S. Mr. R. G. ALLAN. 
4. Roo Bahadur D. ANANDA RAo Guu. 
5. Mr. B. K. BADAMI. 
6. Dr. W. BURNS. 
7. Mr. B. C .. BURT. 
S. Mr. P. H. CARPENTER. 
9. Mr. G. K. ,DEvADl!AR. 

10. Dr. T. EKAMBARAM. 
11. Mr. E. S. FARBROTSER. 
12. Professor J. C: GHOSS. 
IS. Dr. L. X. HYDER. 
14. Mr. W. J. JENKINS. 
15. Mr. P. J. KERR. 
16. Dr. V. N. LIKWTE. 
17. Mr. 1(. McLEAN. 
18. Dr. W. McRAE. 
19. Mr. S. X. :MITRA. 
20. Mr. A. M. MUSTAFA. 
21. Dr. NAZIR AHMAD. 
22. ;Dr. S. S. NEHRU. 
23. Khan Bahadur SHEIKH NIAZ MUSAIrIIU.D. 
24. Mr. NIZAMUDDIN HYDER. 
25-. Colonel A. OLVER. 
26. Mr. T. F. QUIRKE. 
27. Major P. :n. RILEY. 
28. Mr. J. H. RITCWE. 

29. Mr. C. V. SANE. 
30. Mr. G. P. SEN. 
Sl. lIr. D. R. SETHI. 
32. Mr. H.R: STEWART. 
33. Major R. F. STIRLING. 
84. Mr. G. T. TArr. 
35. Mr. W. TAYLOR. 

Rai Sahib MALIK CSAUX I1As, 86C1Bf41'1f 



The following attended 8,S visitors:-
1. pro S. P. AOIlABXAR. 

2. Dr. J. K. Buu. 
S. Mr. E. J. BRUEN. 

4. Dr. P. S. RUDSON. 

5. ;Dr. S. N. JAI'RI. 

6. Dr. P. J. KRISHNA. 

7. Profes~Qr J. N. MUKHElIJE2. 
8. Mr. NvnUL ISLAM. I 
9. llrofesFlor E. K. PARIJA. , 

, 10 . .or. M. A. SAMPATlIKUMAR.-\N. 

11. Dr. K. C. SE.'i'. I 
12. Mr. M. VAIDYANA'l'HAN. 

IS. '"R80 Bahadur B. Viswanath. 

2. The meeting lasted from 11 A.M. to 1-25 P.M. aJ:rd adjourned till 
11 A.M. on the 21st February 1934 to allow the Rice Research Committee 
and the Animal Nutrition Committee to meet in the afternoon. 

S; Before proceeding With the business of the meeting, the Chairman 
Bsked for the opinion of the Board regarding a suggestion made to him 
that the names of Dr. P. S. Hudson and Dr. S. S. Nehru should be added 
to the Fruits Committee appointed by the Board. The Board approved 
of the su.ggeetion. I 

4. The Ch81rman then announced that as promised yesterday he would 
now call upon Mr. Sethi to give the Board an account of the conditions 
prevailing in Bihar after, the earthquake. Mr. Carpenter said that it 
would be mteresting to have an account of the Pusa Institute also and 
I!,uggested that after Mr. Sethi had spoken pro McRae should be invited 
to let us know what had happened at Pusa. The Chairman agreed. Mr. 
Sethi was then called upon to make a statement. i 

5. Mr. Sethi, in giving a brief descnptionof t,he earthquake which 
occurred on the 15th January 1984 at 2-15 P.M., said that It was now 
apparent that the epicentre of the earthquake was somewhere in the foot· 
hills of the Himr.'layas. North Bihar and adjacent to those hills and tha, 
was why that province felt a heavy shock. The districts of Champaran. 
l\Iuzaffarpore and Dllrbhanga. were the mORt affected districts and a part 
of the province which was once called to be the garden of India was now 
in rwns. He had visited these areas and lit first nothing else W88 visibJ(I 
but sheets of water and mud. It was extremely difficult to convey any 
idea of the damage done in Bihar either by photographs or by cinemato­
p-apns. It had to be seen to be realised. The country was now honey­
combed with long fissures, varying in width from 6 inches to 16 feet and 
depths up to 52 feet had been actually measured without reaching the 
bottom. At a very l\onservative estimate Bihur had lost property in land 
worUl about 40 crores of rupees. Out of 25 sugar IactorieQ in North Bihar, 
seven bad gone involving a loss of about Ii crores. The reronstmction 
of these seven factorie!;. was new a problem to be dealt with immediately 
8S about 60,000 $cres of sugar·canu crop were standing. Had "these 
factones 'been in working order they would 'have crushed 150 Inkhs .;,f 
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maunds of cane which meant to the cultivator 50 lakh. of rupee.. The 
first and foremost problem before the Departmeut. of Agriculture now 
was the disposal of sugar-caue. Their difficulties were further increased 
as there were no bullock crushers and no boiling paDS av8l1able in that. 
part of the country. The Local Government took prompt. measuret. and 
sanctioned 21 lakhs of rupees for the purpose and they had been able 
either on purchase or hire to obtain 8,500 bullock crushers and 8,500 
boiling pans. Some factories in their own provwce had also come to 
their help by agreeing to crush 40 to 45 lakhs of maunds of cane over 
and above their requirements. It was in that connection that he had 
come to Delhi to Pee the authorities of the Railway Board to get. transport 
facilities. The Bihar Central Relief Committee had also sent Rs. 25,000 
for distribution to purchase some bullock crushers and bOIling p8DI. 
They now haa the problem of dISpOSal of this 150 lakhs maundl of cans 
fairly well in hand. There was a much bigger problem that remained 
to be tackled with and that was the reclamation of a thoupand Iquare 
miles of the country. The Government had lost in buildingl about RI. 8 
crores, the people had lost lands and buildings worth 40 to 50 crores and 
they had lost sugar factories valued at Ii crores and other crops valued 
very conservatively at 50 lIl.khs of rupees. Continuin~ Mr. Sethi laid 
that all officials and non-officials had faced the situatlOn in a manner 
that will arouse the admiration of every body. All that was posBlble 
for the Government to do was done and is being done. The people of 
Bihar were now absolutely ruined. The speaker concluded with an appeal 
for help and said that unleFB the Central Government had come to t.heir 
help they would have remawed ruined for ever; their best landl had 
been destroyed, their towns had been wiped out, their lugar industry 
had been partially paralysed. Mr. Sethi expressed his. gratitude to the 
members of the Board for giving hun an opportunity of acquainting them 
WIth the conditions now prevailing in Bihar and also a glimpse of the 
work that the local Government wero domg for the relief of the people. 
The speaker alRo hoped that the Imperial Council of Agricultural Research 
would give them a word of encouragement. l 

6. Dr. McRae then deecribed in detail the damage done to the imperial 
Institute of Agl'icultural Research, Pusa. He saId that the Public Workl 
Department had seen the Institute and declared that the preBent lite 
waR not suitable for rebuilding. They were however fortunate in not 
baving lost a great deal of valuable apparatus though naturally much 
glass ware and cheIl;licals had been destroyed. Several bungalowl were 
Eenously damaged and there were many cracks. in the staff quarters, 
ten per (,ent. of which had been rendered uninhabitable. The Engineer 
had estimated II lOBS of 11 lakhs on outside buildings alone, i.e., apart 
from the Phipps LabOl'atory. The farm land was practically unaffected 
and the Botanical Section walt almost untouched except for a few oracd 
in the laboratory. Out of 50 wells, three were all right: in all the rest 
there ':was sand. , 

7. Mr. G. K. Devadhar was then asked to speak in connection with 
the help to be. given by the Council about which he. had .pok~. on the 
orevious day. Mr. Devadhar then moved a resolutIon appreclatmg the 
work -of the Local Government, Government of India and non-officials., 
etc. • After some. other members had spoken it was decided that the 
quesMon be postPoned till the 21st February in order that the wording of. 
the resolution might be carefully considered. I 
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~. Applil"ltion from the Government uf Bombay for a gTant flf 
R8. 56,795 8pread over a Jleriod of five year8 for re8earch for the study 
of the ~eccan Wingless Gra88hoppers (Subject No. 24 of the Agenda, 
Appendlz XXIII). 

Dr. Burns introduced the scheme and explamed how the "Deccan 
"ATingless GraPshoppers" had spread and the various points connected 
with the scheme. Mr. Burt said that there were certain features in 
"")mmon between this scheme and the work on which the Council's special 
locust etaff waH working. He thought that the scheme might first be 
.xllmined by the Council's Locust Research Entomologist so as to see 
bow fClr the two problems were similar. He added that pO!'@ibly this 
'theme could be linked up with the Council's research scheme. 

Hpeaking in s.upport of Dr. Burns, Mr. ,Devadhar took the opportunity 
of drawing the attention of the Councll to a very important observation 
lI1afle by Mr. T. N. Jhaveri, Assistant Professor of Entomology, Poona, 
in para. No. 2 of his letter, dated the 6th of November 1933 on this 
.ubject to the Director of .Agriculture of Bombay Presidency to the 
effect that "the Item of the control propaganda has been altogether 
deleted from the scheme as funds for propaganda work are not allotted 
Ultimr.tely it was decided that the scheme be first examined by the Locust 
Research Committee of the Council. 

D. Application from the Government of Madras for a grant of Rs. 37,580 
(Rs. 2,630 non-recurring and Rs .. 34,950 recurring) spread ov~r a period 
6f ten year. for .heep breeding re.earch in Madra. (Subject No. 26 of the 
Agenda, Appendiz XXIV). • 

Raa Bahadur AnandI>' Rao introduced the scheme. Mr. Kerr said that 
onc !!heep breeding research scheme was already working and enquired 
"'hether there would be any overlapping. Colonel Olver referred to the 
proyi~ion in the scheme on account of the cost of 40 Bellary ewes and 
enquired whether that was the total number proposed to be purchased 
or whether it was 1D addition to the stock already available. To this 
Mr. Ananda Raa replied that it was in addition to 61 ewes already there. 
Colonel Olver then said that this number was sufficient for purposes of 
the scheme as the sheep breeding schemes committee which had consider. 
ed the previous scheme was of the opinion that 100 was the minimum 
Dumber for the purpose. He added that in his opinion we should not 
wait for the results of the other scheme and that this scheme should be 
approved in addition to the other scheme already working. He thought 
that the type of sheep in Madras was different from the other types. 
rI'he object of the scheme was two-fold, viz., the improvement of local 
breeds by selection and by cross breeding WIth Bikaner Breed. In the 
end he suggested that before the scheme was approved by the Board 
it should be con~dered by the Sheep Breeding Schemes Committee on 
the ocoasion of the next Advisory Board Meeting. The suggestion was 
apnroved by the Board. I 

Proceeding' of the Sixth Meeting of the Sugar Committee held i" 
November 1933 (Subject No. 15 of the Agenda, Appendiz XXV). 

Several qu~stions on. points of detall were answered. The Proceedings 
were approved. ! 



10. PTopo.al. fOT the initiation of future ,e,earch into th, in,ect peef. 
of lugar-cane {Subject No. 18 of the Agenda, AppendiJ: XXV I). 
. Mr. Burt introduced the 1'Cheme and explained t.hat. a Icheme for 

research work at Puse on Sugar-cane insect. pest. includmg the carriers 
«If mosaio was considered by Sugar Committee and the Advisory Board 
IqOn after the fOrplation of the Council. That pcheme W8B not approve~ 
by the BOaTd but at the last discussion it wal recommended that a com-
40ittee of Entomologists be appointed to deal with the question and to 
~rBft a scheme of re@earch. A Committee of Entomologists was accord· 
~gly appointed by the Chauman of the Advisory Board and the Com.­
~ttee met in August 1933 and their scheme was considered and approved 
bytbe Sugar Committee at its meeting held in November 1{133. ~. 
Board was now asked to' endorse the Committee'. proposals 
which amounted to· the appointment of aD all· India Sugar-cane Research 
Entomologist with staffs in the provinceI' of Bengal. 'Bihar, Bombay, 
United Provinces, Punjab, Madras and Miy!lOre; the idea being that the 
""ork m the provinces should be co-ordinated and directed by the all· India! 
senior sugarcane research entomologist who would be responsible for 
the framing of the programme in the first four province8, the direction 
of the work and collation and interpretation of the result8 obtuined 
iri these provinces. He added that if the Board agreed tho Provincial 
Governments concerned would be asked to submit schcme8 on the linea 
of the report of the Sub· Committee. Mr. Mitra 8uggested that ASllam 
IdlOuld all'o be added to the province8 from whIch scheme8 were to be 
-invited as the sugarcane borer was ~nsiderably damaging 8ugarcane in 
Assam. Mr. Burt explained that Assam was i9 fact included in the 
recommendations of the Sub· Committee but a8 stated at the fOnd of para­
graph 7, of the Sub-Committee's report the requirements of A8~am were 
not mentioned because the Committee had no information before tbem. 
Mr. R.itcbie suggested that the Central Provinces should also be included. 
D'r. Ghosh here rall.ed a point that for tho senior sugarcane resenrcb 
entomologist a twenty years scale of 1,~o-2.000 p. m. had been 
provided in the Committee's report. He enquired whether it wal intended 
to engage the officer on a twenty years' basis, and if 80 it should be 
conSIdered carefully whether it was necessary. The Chairman explained 
that !\ twenty years scale was Dot intended but. the idea of putting that 
scale was to recruit. an officer and Ju. his pay according to his experience 
and qualifications within that scale. 
. . Dr. Ghosh also raised ~he point whether co-operation from the Ento. 
mologists employed under Universities would be sought in CarrylDg oufl 
t4e scheme. Mr. Burt pointed out thatthia point. was taken up at tbe 
meeting of the Board in January 1932 and Jt was then decided that this 
large problem could not be denlt with in th8t manner. Dr. A~llarkar 
pointed out that there were good Entomologist8 employed under 1;l1iver-
6ities and that their co-operation wOllld be forthcoming. Mr. Burt 8aid 
thnt he had personally raised that. pOInt in the special Committee but 
the Entomologists present.' did not consider that the probleto could be 
t8'3kled in that manner. In .reply to an enquiry Mr. Carpenter was 
brlonned that the scheme, if sanctioned, would be financed from the, 
lugar grant..' MIT. Carpenter said ~~at h.e agreed in .the ·idea. to have the 
scheme carned out on an an-~ndla baSIS but he dIsagreed In regsrd to 
the proposed allocatIOn of schemel on the basis of provinces. He Wd; 

.incIin,!ld to think that the headquarten staff would probably be aufficien' 



and that for the present the provincial part which was costly might: 
be omitted. Dr. Agharkar 'agreed w1th Mr. Carpenter and said that 
the central part might be started first and if and when it was founel. 
nectlssary the provincial part might 1>e introduced pOB~.ibly at less cost. 
Dr. McRae referred to the urgency of the prQblem and favoured simul­
taneous starting of the two parts; the original scheme was submitted: 
by Fuga as long ago as 1929 .. Mr. Burt said that the damage from 
the inseot Pt'sts of sugarcane was inconceivable necessitatmg the starting­
of work urgently. As regards Mr. Carpenter's remark, Mr. Burt was ot 
the view that in addition to the central, officer there must be staff working 
10 the provinces. Ultimately it was decided that the central part of the 
scheme Bhould be started first. 'As regards its extenSIOn into· 
the provinces it was deCIded that the scheme would be 
worked by the central officer under the control fond direction of the· 
Imperial Council of Agricultural Research and that of a suitable· 
committee, i.e., either the main sugar committee or a sub-committee 
appointed by it and that if and when it was found necessary the extension 
of the scheme into the provinces would be decided };,V that sub-committee 
in consultation with the central officer. It was "greed that approval of 
the scheme did not imply approval of the financial details for which a 
separate estimate should be drawn up. 

11. Application from the United Province8 Poultry A88oqia.tion for 
a gTllnt Of R8. 42,130 (R8. 2,500 non-recurring and R8. 39,630 reCUTTing) 
for a Bcheme to develop egg and poultry marketing on a co-operative basi8 
(Suhject No. 4, of the Agenda, Appendice8' XXVII and XXVII-A). 

I t was decided to refer the scheme for consideration to the Poultry 
l~ommlttee to which the name of Mr. G. K. Devadhar was added. 

12. Application from the Government of the Punjab for a grant af 
R8. 1,73,970 Bpread over five year8 for a scheme for research on the water' 
requirement8 of crop8 under canal irrigated conditions (revised 8cheme). 
(Subject No.5 of the Agenda, Appendix XXVIII). 

Mr. Stewart, 10 introducing the scheme, said that the Board was 
familiar with the subject as a scheme had been accepted by it in January; 
Hl32 but rejected by the Governing Body in October 1932. The reason 
for rejection on the last occasion was that it was an expensive scheme­
costing about Rs. 4,00,000. In order to meet the objection on the score 
of expense the old scheme had now been revised into the pre~ent one, 
the cost of which is estimated at Rs. 1,73,970 spree,d over a period of 
five years. Towards this cost the Local Government proposed to credit 
to th" Council annually a sum equal to the income derived from the 
land. This wag estimated at Rs. 22,500 for the entire period of the 
scheme. In addition the Local Government proposed to provide funds 
to tht' extent of R.."" 4,000 for the repair of existing quarters and for the 
uection of such buildmgs as might be required and to undertake the 
repairs and upkeep of these buildings at an estimated cost of Rs_ 300 
per annum. The Local Government was also providing free of cost 
the necessary facilIties in land, buildings, laboratories and the part 
time services of the senior staff_ Rao Bahadur Ananda Rao while 
f'upporting - the scheme enquired whether the Provincial Officer on 
Rs_ BOO per month proVIded for in the scheme would be considered senior­
enough to control the officers in charge of physiological and Boil work and' 
what the need for the soil physiologist was when the programme did 
not indicate any phYSIOlogical work. Mr. Stewart explained that th. 
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.extra Assistant Director would be Bubordinate to the Deputy Director 
of Agriculture who would control the Bcheme. Mr. Jenkin. waB of the 
o()piuion th.at the work proposed In the Bcheme would be of very great 
help to Smd, and offered to supply the result. of the Sakrand experi­
ments to the staff at Lyallpur. Mr. Carpenter Baid thr.t the lay·out -
o()f experiments in connection with the Bcheme would be a very complicated 
matter. As it was "ery important to Bee that the reBults were capable 
-of realisation and suggested that the Statistician to the Imperial Council 
of Agricultural Research be associated with the lay-out of the experi­
ments. Dr. Agharkar suggested that the Bcheme waB an irrigation Bcheme 
.and thought that the supply of water which waa proposed to be paid 
for at the rate of Rs. 600 per annum should be free. He also upreBsed 
"the view that provision on nccount of Beed and manures, etc,. pMvided 
in the Bcheme should be met by the Punjab Government. Mr. Stewart, 
-m reply refePred to the Punjab Government's contribution which has 
:.already been mentioned above. As re~ards the free supply of lI'l·iga.tion 
water, he said that the Irrigation Department is • commercial Depart­
ment and that whenever the Agricultural Department reqUired water 
'in the past for bny scheme financed by the Indian Central Cotton 
-Committee or the Imperial Council of Agricultural Repearch the Irriga­
tion Department asked for payment. In the circumBtances he felt it 
-would be useless to ask that ;Department to supply water free. He Bgreed 
to the Statistician to the Council being aBBociated with the lS'Y-out of the 
'field experiments. The scheme W88 then carried With the rider regardinjt 
the association of the Statistician with the lay-out of the field expen­
-ments. t 

13. The meetmg then adjourned till 11 o'clock on Wednesday, the 
:21st Fe})ruary, 1934. I 

NEW DELHI; ! 

The 20th February, 1934. 

CRARAN DAS. 
8,eret4". 
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PROCEEDINGS OF THE NINTH MEETING OF THE ADVISORY 
BOARD OF THE IMPERIAL COUNCIL OF AGRICULTURAL 
RESEARCH, HELD AT NEW DELHI, ON WEDNESDAY, 'l'HE 
21ST FEBRUARY 1934. 

The following were present:-

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

2. Mr. R. G. ALLAS. 

S. Rao Bahadur D. ANAND A RAO GARU. 

4. Mr. B. K. BADAMI. 

5. Dr. W. BURNS. 

6. Mr. B. C. BURT. 

7. Mr. P. H. CARPENTER. 

8. Mr. G. K. DEVADRAR. 

9. Dr. T. EXAMBARAM. 

10. Mr. E. S. FARBROTHER. 

11. Professor J.C. GROflR. 

12. Mr. W. J. JENKINS. 
13. Mr. P. J.KERR. 
14. Dr. V. N. LIKHITB. 
15. Mr. K. McLEAN. 
16. Dr. W. Mcltu. 
17. Mr. S. K. MITRA. 
18. Mr. A. M. MUSTAFA. 
19. Dr. NAZIR AHMAD. 

20. Dr. S. S. NEHRU. 
21. Khnn Bllhndur SnElxH NIAZ MUHAMMAD. 

22. Mr. NIZAMUDDIN HYDER. 
23. Colonel A. Or.VEil. 
24. :Mr. T. F. Qt"IRKE. 

25. Mlljor P. B. RILEY. 
26. Mr. J. H. RITCIIIE. 
27. Mr. C. V. SANE. 

28. Mr. G. P. SES. 

29. Mr. H. R. STEWART. 
llO. Major R. F. STIRLING. 
81. Mr. G. T. TAiT • 
.82. Mr. W. TAYLOR. 

. . 
:Rai Sahib Malik Charan Das, Secretary. 
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:rhe~ollo~AlB attAn4ell 8' -.witol'l:_ 

1. Dr. S . ..P. AOBARKAB. 

2. Dr. J, K. BASt7. 

B. Mr. E. J. BItllEN. 

4. Dr. 1;>. S. RtlUM\lo. 
5. Dr. S. N. JURr. 
6. Dr. p. J. KRJSRXA 

7. Dr. P. E. LANDER. 

S. Profesor J. N. MI1JUIJIUJ •. 
9. Mr. NURUL ISLAM. 

10. Professor P. K. P ARUA. 

11. Dr. M. A. SAMPATRXUMARAN. 

12. Dr. K. C. SEN. 

13. Mr. M. VAIDYANATBAN. 

14. Bao Bahadur n. VISWANATH. 

2. The meeting lasted from 11 a.m. till 1-20 p.m. and adjourned till 
11 a.m. on the 23rd February 1934 to enable the following committees 
to meet in the meantime:-

1. Fruit Research Committee at ~-45 p.m. on 21st February, 
1934. 

2. Poultry Scheme Committee at 2-80 p.m. on 21st February, 
1934. 

B. Rice Research Scheme Committee at 11 a.m. on 22nd February, 
1934. 

4. Potato Research Schemes Committee at 11-30 a.m. on 22nd 
}"ebrunry, 1934. 

5. Progress Reports Committee at 2-45 p.m. on .22nd February, 
1934. 

B. The Chall"IIlan announced that as decided yesterday Mr. Devadhar'. 
resolution in regard to conditions in Bihar would be takf'n up. He added 
that a. suitable resolution had been drafted which embodied the ,ugges­
tions made on the previ(.us (bv and asked Mr. Devadhar to move the sam. 
formally. Mr. Devadba!" then moved the following resolution:-

"'I'hat this Board deHirt:s to express its deep and intense sympathy 
\ldth the agriculturists of Bihar in their present qistress resulting from 
the recent earthquake. It wishes to assure ·the Bihar and Orissa Agri­
cultural and Veterinary Departments of its heart.,. support in the great 
t&.sk of rural reconstruction 80 far 8S this lies within the purview of the 
Council, and especially in the carrying out of any schemes of research 
and experiment connected with the restoration of the normal agricul­
tural life of the Province." 

Mr. Burt seconded the resolution which was carried unanimously. 

4. Scheme for an Imperial Sugar Research Inditute (Subject No. 1!1 
of the Agenda, Appendiz XXIX). 



Mr. Burt, in introducing this subject, explained that at its meeting 
held in March 1933 the Sugar Committee approved of the general lines 
of a proposal ror the establishment of a Sugar Hesearch 
Institute and recommended the appointment of a sub-committee to 
examine the details. A sub-committee was accordingly appointed which 
submitted 8. report which WIlS oonsidered by the Sugar Committee 
in November 1933. Mr. Burt went on to say that the scheme 
ail recommended by the sub-committee consisted of two alternative 
proposals, namely, (1) that the Sugar Institute should be located- bt 
the Harcourt Butler Technological Institute, Cawnpore, if suitable 
arrangements could be made for the direct control of the sugar 
work and (2) for Lhe ~etting up of an entirely newall-India research and 
teaching institute without making Uile of any existing institution. The cost 
of these schemes respectively over a period. of five years was estimated 
at Rbout 14 lakhs for the first and about 31 lakhs for the secoud alter­
native scheme. The Sugar Committee had recommended the first 
alternative provided that satisfactory arrangements cCluld he made with 
the United Provinr.9s Gov{,'1·nm('nt. The Sugar Committee had also 
re"ommended that the Sugar Institute should be provided with an 
adequate area of land at least 250 acres for the growing of cane for test­
ing and exp~rimental purposes. Mr. Burt added that if the Advisory 
Board endorsed the recommendations of the Sugar Committee, negotia­
lions would be opened with the United Provinces' Government regarding 
the conversion of the Sugar Department of the Harcourt Butler Techno­
logical Institute to an all-India Sugar Research Institute. He formally 
moved that the report of the .committee be adopted. 'l'he motion was 
sllconded by Dr. McRae. Professor Ghosh invited attention to Table 
II in Annexure I to the notes circulated on the subject entitled .. Staff far 
the Institute and Su~ar St.hool as recommended by the Indian Sugar 
Committee, 1920," and tc.·ble V entitled 'Recurring expenditure for run­
ninr, the Imperial Sugarcane Research Station at Haroourt Butler 
Technological Institute, Cawnpore', and said that after oomparing· t,hA 
two tables he found that there were certain new posts to be created which 
were not recommended by the Sugar Committee of 1920. He referred 
to the post of one Professor of Sugar Technology and enquired why in 
addition to the post of Sugar Technologist that was necessary. Similarly, 
the post of Assist.ant Manufacturing Chemist 'provided now seemed to be 
a new post. Mr. Burt replied that the Sugar Technologist who would' 
alsv be the Director would have a· large amount of work to do outside 
the Institute and would not be able to perform the duties of Professor 
of Sugar Technology. Similarly, in regard to the other post he said that 
thn matter had been carefully considered by the Committee in the light 
of recent experience IUld the staff recommended was considered absolutelY 
eE;sential. Mr. Jenkins enquired whether the question of sugar factories 
contributing towards the cost of the scheme was considered. Mr. Burt 
repJied in the affirmative and said that the representatives of factories 
at the meeting of the Sugar Committee had expressed the readiness of 
the industrv to contribut.e in some suitable manner· If and when thEi 
scheme is' sanctioned thi~ point would require further consideration. 
Mr, Devadhar wanted to know iC the claims of Coimbatore were fully 
considered in view of the location of the Sugarcane breeding centre. 
Mr. Carpenter referred to the re('ommendation of the Sugar Committee 
that the Imperial Sugarcane Breeding Station, Coim~at.()re; should he 
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made a part of the proposed Sugar Research Institute and said that as 
the work of the Coimbatore station was connected entirely with cane 
breeding the Sugar Technologist who would under this scheme be the 
Director of the Sugar Research Institute would not be luitable to control 
the work of the Coimbatore Station. While, therefore, he agrtlfld to 
the Coimbatore Station being brought directly under the control of the 
Imperial Council of Agricultural Research with Sugar Committee as ita 
executive committee, it should not be under the Director of the Sugar 
Research Institute. The second point raised by him was whether there 
WllS sufficient cane area in the vicinity of Cawnpore to ensure that 
adequate quantity and kind of cane require~ for experimental purpoles a' 
the proposed Institnte woul,} be forthcoming from growers. He himself 
doubted this and said that in any case it would be UDsatiuactory and 
t·hat the Institute should bave at least 500 acre I of sugar land for the 
purpose. He further enquired whether Cawnpore was considered the 
best place for locating the Institute. Mr. Burt, in answer to Mr. 
Carpenter, said that the scheme itself made no reference to the Coimb .. 
tore cane breeding station being controlled by the Director of the pf'OoO 
posed Institute. The essential proposal was the establishment of an 
institute for sugar technology. The Committee were latisfiedthat 
Cawnpore was the best centre for the Institute. He agreed that " 

. sufficient area of land for the growing of cane for experimental purposes 
was required. Dr. Agbarkar here raised tbe question of the relations of 
the Institute with the Universities and was told by tbe Chairman that 
the question need not be ecnsidered at this stage but would be bome in ' 
mind if and when an Institute was established. The Chairman then 
summarising the discussion stated the various points that required 
decision of the Board, "i".-

(1) Does the Board want an Institute of the kind proposed? 

(~) If so, 'where should it be located? 

(3) Does the Board want the Institute to be an entirely technological 
institute or whether the Imperial Sugarcane Station at Coimbatore should 
&.-1so form part of it? and . 

(4) Details of staJI. 

In regard to the first point, it was decided unanimously that the 
proposed Institute was necessary. With reference to the second point 
it was explained by the Chairman that the Sugar Committee had re­
commended three places in the order of preference, "i •. , Cawnpore 
Lucknow and Meerut. The advantage of locating the Inlltitute a' 
Cawnpore was that, in the event of satisfactory arrangements heing made 
with the United Provinces Government for taking over the Sugar Depart.­
ment of the Harcourt Butler Technological Institute, the buildings required 
for the Institute would be available. If, however, satisfactory arrange­
Ments with the Local Government could not be made then the matter 
could be submitted to the Board for re-consideration. After Mr. Burt 
had explained that the Committee considered that Cawnpore was in any 
case the best place from a technological point of view the Board decided 
in favour of it, subject to difficulties, if any, that may arise being reported 
to the Board in due course. 
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]n connection with the third point the Board was asked wheth~r, in 
the event of the scheme being sanctioned, the Coimbatore Station should 
Le transferred to the Imperial Council of Agricultural Research or not. 
Dr. McRae was of the view that a Technologist is not expected to ,have­
~ud does not have a knowledge of questions connected with the botany: 
and breeding of sugarcane and the Director of the proposed Institute 
wus therefore not a snitabl( pet'llon to control the Coimbutore Station. 
At present the Vice-Chairman is Agricultural Adviser to the Govt. of 
India and his advice is freely asked for on many points of policy and 
administration, besides, the Director and the Sugarca.ne Expert are both 
members of the Sugar Committee while the former is also a member of 
the Advisory Board. The liaison between the Imperial Institute ot 
Agricultural Research, particularly the cane-breeding Section, is thus as 
"luse as possible and advisable. In his opinion neither the Sugar Com­
mittee nor the Imperial Council of Agricultural Research as at present 
constituted is a suitable body to administer the cane-breeding section of 
the Imperial Institute of Agricultural Research and. to change from the­
prescnt administrative control to that suggested would be a detrimental 
step. Mr. Carpenter explained that he had made no suggestion for a 
Technologist controlling tb .. Coimbatore Station. His idea was th&t the 
station should be controlled hy the Sugar Committee under the direction 
of the Imperial Council. Hc added that at present the Director of 
.Pusa controlled the activities at Coimbatore and as he was a member of 
the Sugar Committee he along with the Agricultural Expert would 
('ontinue to exercise adequate control over it. The Department of 
Education, Health and Lands, which was in charge of the Station now, 
hAd many other things to think of and had probably not much time to 
think of scientific departments. On the other hand, the transfer of the 
station to the Council would secure a careful and primary consider&tion 
to it on the part of the Council. According to him this body was mucb 
Dlore suitable for control of scientific departments. The question 8S to 
whether the Coimbatol'e canc breeding station should be transferred to 
thtl Council's control was then put to vote and lost by a majority of r. 
against 7. The next question put to the Board was whether it preferred 
alternative scheme (1) or (2). The first alternative was approved. The 
Chairman then invited comments on the details of stAff proposed by the 
Sugar Committee. Professor Ghosh referred to table V entitled 'Recur­
ring expenditure for running the Imperial Sugar Research Institute at 
the Harcourt Butler Technological Institute, Cawnpore, and pointed out 
t.hat while the scale of pay proposed for the Assistant Manufacturing 
Chemist was Rs. 600-50-800 thAt proposed for the Physical Chemist 
Wl\9 only Rs. 400-20-600. He thought that officers holding these posts 
'were likely to have the samE' qualification!! :tnd that the rates of pay 
and status should be the same. Mr. Burt said that this question had 
been verv carefully considered because the Committee was anxious to 
keep do~n the co;t of the schemo to the minimum, and the proposed 
rates of pav were considered adequate. Professor Ghosh stre!l!led the 
point that the work of both the officers would be equally important and 
that therefore their status and pay should be the same. In the end, it 
was decided that the status and salary scale of the two officers should 
he equalised, but not necessarily the initial. salaries. The ~nI;,ncial posi­
tion of the scheme was then approved subject to any detailed modmca­
tions which may be found necespBry late,. Professor Ghosh then 
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~eferred to item 4 (page 250 encl. 1 to Annexure I) to the note circulated to 
the Board which required inter alia that the Assistant Manufllcturing 

-Chem.ist to be recruited .for the Institute should have at l('Sst five years 
expe.nence of mliouufactunng. cane sug!'r in India. In his opinion, what 1\'a8 
reqUlred was an officer havmg superIOr mental equipmen' and not neccl. 
'8atily act.ual experience of manufacturing work which could be acquired in 
B short bme. Mr. Burt said that the Committee certainly intended that 
all officer of adequate scientific training and outlook should be secured. 
/(s he was' intended to succeed the head of the division after not too 
long a' period he should' also have manufacturing ""perienee in India. 

'The Sub-Committee's proposal was then approved. 'I'he main report of 
"the sub~committee was then adopted by the Doard, 8ubject to the resol". 
ltions and decisions recorded above. 

5. SannHemp' .cheme •. 

(I) Application from the Government 0/ Madra. for d grant of 
R •. 1,500 .pread over H,ree ycar. for a .chem, of e~pcrimenfl 
for the improvement of .ann hemp fibre at th, Agricultural 
Rescarch Station, Samalkota., . 

(ii) Application from the Government of Bombay for a grant of 
Rs. 1,500 spread over three year. for a .chem, for research 
work on Bann hemp in the Bombay Pruidency. 

(iii) Application from the Government of the Central Province. lor 
a grant of R •. 20,060 .pread ove' 5 yea" for a .chem. of 
research work on .ann hemp in the Central Province •. 
(Subject No. 29 of the Agenda Appendi:e XXX.) 

Mi. Burt in" introducing the subject, explained that the Bchemel were 
-the outcome of the discussion by the Board of Mr. T. S. SabniB' report 
on' the Hemp Marketing in India. He proposed that before the Board 

..considered the schemes, they might be referred to an ad hoc Committee 
to be appointed by the Chairman to meet at or before the next meeting 
,of the Advisory Board. In supporting the three applications for grant. 
!rom the Governments' of Bombay, MBdrl\s and the Cen~ral Provinces 
and the letter of Mr. V. V. Gadgil from Bombay on this subject, Mr. 
Devliodhar desired to emphasise the need i for 8ystematio efforts for organ· 
izing co-operative societ,ies' of non-credit typo made by these Governments 
.as tIre productiorl of th!B' orop and it" marketing concern cl!il'tly tha 
small cultivators in: these provinces. The propo'lal was comedo Mr. 
McLean proposed to submit the Bengal proposal by about the middle 
,of May. 

6. Question of the duration 0' appointment of membe" of .ub· 
.committee. appointed by the GOf)ernmg Body under Rule 30 of the [lulu 
and Regulation. of the Imperial Council of Agricultural Re.earch. (SlIb­
ject No. 87 0/ the Agenda, Appendiz XXXI.) 

Mr. Burt explained that so far Committees appointed bY.' the Ad!iaory 
Board had been ad hoc Committees appointed to examine particular 
Bchemes and had been dissolved after finishing their work and the que~ 
tion of limiting the duration of ~ppointm(;n.t of members thereof did 
not arise. But the standing comIIllttees appoln~ed under Rule 80 of the 
Rules and Regulations w~re continuous c;ommlt.tees and the. members 
thereof once appointed continued as such lndefirute~y because t~eTe w~s 
110 'provision for limiting. the duration of membership. He conSidered It 
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:advisable .to limit the term .of office of members in order firstly to prevent 
the commltte~s from becoming too large on account of the addition of new 
members whICh became necessary as time went on and also to remove 
suc.h members as w.ere appointed for committees for particular reasons 
whl.ch no longer eXI~ted .. In ~h~ eve~t of the Board agreeing to the 
period of membership bemg hmlted. It had to consider \\'h'3the1" this 
should be done by an amendment of the Rules and Re"ulatiolls of the 
Council or by approachin.g ~he Governing Body with a r~quest to do so 
under the powers. vt:sted In It under rule 30. :'IIr. Burt fQrnlall:r proposed 
that the Governmg Body be asked by resolution to fix the period of 
TllPmbership to three years. :\Ir. Allan seconded the proposal. :'IIr. 
l\IeLean proposed an amendment to the effect that the }leriod of 
two years shou.ld be fixed. Messrs. Carpenter and Olver 8uppo~ted the 
nmendment whICh Messrs. Burt and Allan [,ccepted. The amended 
proposal was then carried. 

7. Relation of the Provincial Governments and the Provincial Agl'icul­
tural and Veterinary Departments to schemes financed by the Imperial 
Council of Agricultural Re8earch (md conduded in the province8. (Subja;t 
No. 38 Of the Agenda. Appendix No. XXXII.) 

Dr. Burns introduced the subject. In the course of di,cussion ~n 
which several members joined it was made clear that no objection would 
ever be raised to the Provincial Director" of Agriculture and Veterinary 
Departlllents making un-official friendly visiLs to the work done on the 
COlillcil's scheIlles other than those conducted under the control of the 
l'rovineial Agricultural or Veterinary Departments themselves. Even 
with regard to such schemes as Dr. Burns hud ill VIew .\Ir. Devadhar saw 
no objection defining the relation of the Director of Agriculture of the 
l'rovinee hy grunting him n kind of .\ stntutory position as he WtlS the 
representative of the Provincial Government hel'tl and also was a member 
of this Council. In Mr. Devadhar's opini<;n it was justifiable on the 
ground that when the reports or results of such non-official schemes 
in different provinces would cOllie up before the Council the Direcbr 
of Agriculture was naturally the person who would be expec~)j 
to supply to the Council full inbrmation. Mr. Devadhar. therefore, 
further suggested that the reports of su<;h non-official schemes in pro­
vinces might be called by the Council through the Director of Agriculture 
on its behalf. It was not considered desirable however to introduce a 
formal rule that the Directors were officially in charge of those scheme,; 
or to provide for formal inspections. It was further stated that any 
suggest,ions made by the Directors would receive d~e consider~tion. 
:'.les5rs. Stewart and McLean stated that so far as thelf own provlOces 
were concerned. very cordial relations existed between themselves and 
the professors of Universities who were currying out Council's schemes. 
In view of this Dr. Burns said th!lt. no further action need be taken .011 

the subject. 
S. Proposed contribution by India of a Bum oj R8. 14,500 durin!! tlie 

period 1st October 1933 to the 1st },fal'ch 1.935. towards (i) .the mamte!l­
ance of the laboratory fOT eo!ledillg. breedmg 'lnd d~.llp(/tehl.ng be.nefi.clill 
l.larasitcs. at Farnham Hotlse. Farnham .R?y~l. (lnd (II) the IIlvestlgatlon8 
into the control of insccts and moulds IIIJurlOwl to. stoT!.d product8 at 
Slough. (Subject No. 39 of tho Agcwda. Appendlz X_Y.XIII.) 

Mr. B~rt explained the proposal and formally moved f?!' the gr~nt 
.asked for. The motion was seconded by Dr. McRae. In thiS connection 

c 
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~Ir. Dendhar wanted from Mr. Burt information regarding the following 
points (1) Was the share of India in proportion to her wealth as COIll­

pared with the wealth of other countries, (2) what were the benefits that 
would accrue to Indi6.·, (3) what would be the relation of this Council 
with the bowes to which grants are to be made, and (4) in what sense 
was the term • co-operative , occurring in so many places in this not~ 
used? Was it in its specific sense of the economio movement or simply 
joint action? In reply to the last point the Chairman silid that it W8'l 

not used in the .economic sense, but other sense. Mr. Burt supplied 
other information. After a question of· detail asked by Mr. Carl'enter 
had been answered. the proposal wa. carried unanimously. 

9. With reference to the recommendations of the Advisory Board on 
19th February 1934, that the application from the Government of Assam 
for a grant of Rs. 47,972 spread over a period of three years for investi­
gation into vaccination of cattle ~'ith goat. virus again~t rindt'rpl'lIt 
(Subject No. 11 of the Agenda. Appendix IX) be referred to 'In ad .',oc 
conlmittee, the Chairman announced the appointment of the CommittE'e 
cop1posed as follows:-

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

Animal Husbandry Expert, Imperial Council of Agricultural 
Research. 

Mr. P. J. KERB. 

Mr. T. F. QUIRKE. 
Mr. W. TAYLOR. 

Major STIRLING. 
Mr. G. P. SEN. 

Rai Sahib Malik Charan Daa, Secretary. 
This Committee, will meet at 2-30 P.M., on Thursday, the 22nd }'cLruary 

1934. 
10. The meeting then adjourned till 11 o'clock on Friday, tlie 2:lrd' 

February 1934. 

NEW DEI.ill;. 
The 21st' February 1934. 

CHARAN DAS, 
SecTC.'f1TY _ 



29 

PROCEEDINGS OF THE NINTH MEETING OF THE ADVISOR'i 
• BOARD OF THE IMPERIAL COUNlJ'lL OF AGRICULTURAL 

RESEARCH HELD AT NEW DELHI. ON FRIDAY, THE 23RD 
FEBRUARY 1934. 

The following were present:-

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

2. Mr. Mohd. AZHAB ALi. 
8. Mr. R. G. ALLAN. 
4. Rao Bahadur D. ANANDA RAO GAnu. 
5. Mr. B. K. BADAMI. 
6. Rao Bahadur BHIMBIIAI R. NAIK. 
7. Dr. W. BURNS. 
8. Mr. B. C. BURT. 
9. Mr. P. H. CARPENTER. 

10. Mr. G. K. DEVADHAR. 
11. Dr .. T. EKAMBARAM. 
12. Mr. E. S. FARBBOTHER. 
13. Professor J. C. GHOSH. 
14. Mr. W. J. JENKINS. 
15. Dr. V. N. LIKUITE. 
16. Mr. K. MCLEAN. 
17. Dr. W. McRAE. 
18. Mr. S. K. MITRA .. 
19. Mr. A. 1\1. MUSTAFA. 
20. Dr. NAZIR AHMAD. 
21. Dr. S. S. NEHRU. 
22. Khan Bahadur SHEIKH NlAZ MUHAMMAD. 
23. Mr. NIZAMUDDIN HYDER. 
24. Colonel A. OLVER. 
25. Mr. T. F. QUIRKE. 
26. Major P. B. RILEY. 
27. Mr. J. H. RITcHm. 
28. Mr. C. V. SANE. 
29. Mr. G. P. SEN. 
80. Mr. H. R. STEWART. 
81. Major R. F. STIRLING. 
82. Mr. G. T. TAIT. 
33. Mr. W. TAYLOR. 

Rai Sahib Mfllik Charan Das, Secretary. 



so 
The following attended a8 visitor8:-

1. Dr. S. P. AGBARKAB. 
2. Dr. J. K. 13uu. 
3. Mr. E. ;r. BRUEN. 
4. Dr. P. S. HUDSON. 
5. Dr. S. N. JAFRI. 

6. Dr. P. J. KRISHNA. 
7. Dr. P. E. LANDER. 
8. Professor J. N. MUXBERJEB. 
9. Mr. NURUL ISLAM. 

10. Professor P. K. PARIJA. 
11. Dr. M. A. SAMPATBKUMABAN. 

12. Dr. K. C. SEN. 
13. Mr. M. VAIDYANATBAN. 
14. Rao 13ahadur l3. VISWANATB. 

2. The meeting lasted from 11 A.M. till 1·15 P.M. and adjourned till 
11 A.M. on the 24th February 1934. 

3. Recommendation. 0/ the Locuat Committee at it. filth meeting 
held in January 1934. Proposals lor continuanc. and future programme 
0/ work (Subject No. 3 0/ the Agenda, Appendiz XXXIV). 

Mr. Burt introduced the scheme and explained the work done on the 
subject of locust research during the year 19&3·34. He then referred 
to the various recommendations made by the Locust Committee at its 
meeting held in J anunry last for continuance of the work during the 
year 1934·35. The Committee expressed the opinion that the locust 
laboratory at Pasni must continue unt.il the next appearance of migratory 
locusts so that the whole cycle between two visitation8 could be studied. 
For this reason the Committee had recommended the construction 
of a building for the laboratory as well as Kachha.pucca buildings 
for the staff costing in all about Rs. 6,000. He then formally moved 
for the adoption of the report. Dr. Agharkar 8econding the proposal said 
that results of great value had been obtained Bnd that. in his opinion, 
the work should be continued. He suggested, however, that for relative 
humidity and temperature absolute maxima and absolute minima should 
be recorded. The Chairman in putting the proposals to vote 8aid that 
the report on the work done during the last year was considered very 
carefully at the last meoting of the Committee: he explained the finan­
cial details of the proposals. The report was then adopted. 

4. Report 0/ the Sub· Committee on Fruit Sckemet.-(i) Applicatilfll 
from the Baluchistan Administration lor a gran~ of R •.• ~9.600 .• pread 
over a period 0/ five year. lor a .cheme lor utabluhlng II Cannang and 
Fruit Preserving Research Laboratory" at the Fruit Ezperiment Station, 
Quetta (Subject No. 34(i) 0/ the Agenda,. Appendicet XXXV and 
XXXV.A). 

Mr. Mustafa introduced the scheme and moved the adoption of the 
recQmmendation of the Fruit Committee on the Baluchistan Scheme. He 
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ea.id that the scheme would be very helpful to the prosperity ot 
Baluchistan. Dr. McRae supported the scheme, from personal know­
ledge of the variety and quality of the fruit grown at Quetta. Mr. Mitra 
said that there were many fruits in the country of which a surplus 
existed. The proposal under consideration was a step towardt; meetiIl6 
this problem and he supported the proposal. The scheme was carried a,; 
recommended by the Committee. 

Mr. Allan m.entioned that the Committee had suggested that a plain 
canning station in Bihar would be of help to Bihar and of value to the 
rest of India. The Chairman said that this would be uoted in the pro­
ceedings. 

5. Application from the Government of the Central Province8 for a 
grant of RB. 1,49,640 Bpread over a period of ten years for a scheme for 
reBea/'ch on tlte orange crop of the Central Provinces (Subject No. 34 (ii) 
of the Agenda, Appendices XXXV and XXXV-B). 

Mr. Ritchie introduced the scheme and moved the adoption of the 
report of the Committee on this scheme. Mr. Devadhar wanted to know 
whether the research on the orange crop in the Central Provinces would 
be useful for the improvement of another valuable fruit called "Mosambi" 
in Bombay which is getting popular day by day owing to its vitamin 
values. Mr. J'enkins supported the scheme which was then approved 
with the modifications proposed by the Committee. 

6. Application from the Government of His Z;;xalted Hi~hneliB the 
Nizam for II grant of RB. 74,300 spread over a period of five yeaT8 for a 
fruit r(,8earch Bcheme (Subject No. 34(iii) of the Agenda, Appendice8 
XXXV and XXXV-C). 

This scheme had also been examined by the :Fruit Committee which 
recommended that the present scheme should be 'withdra\vn and that 
a scheme of work for rellearch on those fruits for which Hvderabad was 
especially suitable and which were not already covered' by research 
schemes might be put forward. The Director of Agriculture. Hyderabad, 
agreed to this and to re~examine the scheme in the light of the Com­
mittee's suggestions. This was approved by the Board. 

7. Application from the Government of the Punjab for a grant of 
RB. 57,430 spread over a period of five years for a .Bcheme of reBearch on 
citrus Btock and grape vines in the Punjab [Subject No. 34 (iv) of the 
Agenda. Appendices XXXV and XXXV-D.] 

The Board took up the consideration of this scheme together with 
the recommendations of the Fruit Committee thereon. Mr. Stewart 

introduced the scheme and s&id that the first part was complementary to 
the Central Provinces scheme of research work en the "Santra" type of 
oran"e as it would deal mainly with the Malta type although other 
citn~ fruits would be included. He said that this Department planted 
a laroe variety of fruits on their various farms all over the Punjab and 
carri:d out experiments with the obiect of finding out which can be 
grown most successfully. It had been . c.learly established that citrus 

. fruits are the best under average condltlOns. He added that they had 
also obtained the concession of quarter parcel rate for trial consignments 
of fruit from the North Western Railway in an endeavour to find new 
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markets f01' Punjab maItas and other fruits anti w~e in communioation 
with the Railway Board in regard to similar concessions on other R&il­
ways. 

The Chairman referred to the recommendation of the Fruit Committee 
that, both in regard to this scheme and \he Central Provinces researeh 
soheme on "Santra" oranges, a full technical programme of work should 
be submitted for consideration and disoussion as BOOn 81 financial sanc­
tion had been communicated. The scheme was then approved as recom­
mended by the Committee. 

8. Application from the Gooemment of the Puniab for /I ,ra,..t 01 
R8. 35,052 'pread ooer a period of three year. lor II .chem. for /I San 
Jose Scale 8uTVey in the Punjab [Subject No. 34(1') 0/ the Agendll, 
Appendic/J8 XXXV and XXXV-E.] 

Mr. Stewart in introducing the scheme explained that, as far all ia 
known at present, the San Jose Scale exists in the Kulu Valle,. and 
Simla Hills. The Punjab Department of Agriculture bad been under­
taking spraying as a control for the last five yean thelia measu~s had 
been particularly successful. He referred to the Kashmir State baving 
recently introduced quarantine regulationa in the hope of bringing the 
pest under -control in their fruit growing U'eU and thought t.hBt before 
similar regulations could be conaidered in the Punjab, it 11'81 N8ential to 
ascertain definitely how far the pest had spread in the Province. He 
added that the Fruit Committee, which had eumined the echeme, had 
recommended it for sanction for a period of two yean instead of three 
years as proposed in the scheme and requestedeanction to the echeme 
with the modification suggested by the Committee. Mr. J'enkina sog­
sested that the Rtaff prop06edfor the Punjab scheme might alao underlake 
survey in the fruit growing area in Sind. The area under fruit in Bind 
was about 4,000 acres. Mr. Stewart agreed that it would be economical 
to use this experienced staff but he could not say whet.her it could be 
done within the tWo years now proposed for the echeme in the Punjab 
alone. He said that whilst there may be only 4,000 acrea under fruit In 
Sind or under the type of fruit on which this pest 'Was known that area 
may be scattered over very wide areas. Mr. Jenkinl aaid that that waa 
not the case. Mr. Devadhar wanted to suppOrt Mr. lenkin's suggestion 
if it would not interfere with the working of the original Punjab scheme 
and also if it did not involve much larger es:penditure 108s of time as those 
two provinces were so close ~ each other. The Chairman in putting the 
scheme to a vote stated that sanction might be accorded subject to the 
understanding that Sind would be included if this could be done lI'ithout 
additional expense. If a further grant were needed the matter would be 
b.rought up again~ :rhis wu agreed to and the echeme W88 approved 
with the modification proposed in the Fruit Committee's report. 

9. Report. of th. Editorial Commltt .. (S.bject Nfl. is qJ the Agend4, 
Appendiz XXXVI). 

Mr. Burt and Colonel Olver explained in detail the various recom· 
mendations made by the Editorial Committee. Mr. Devadhar refe~ed to 
the proposals made by the Committee for the supply of free coptes of 
the Council's Journals to important publishers in agricultura~ an.d veter· 
inary books in India and abroad and suggested that the Council Dllght aln 
supply its publications free to several. intere6~ ~stita~s and organ­
isations in India that conducted magazmea or periodIcals m the vernacular 
languages 110 88-'to bring the valuable knowledge within the I'l'ach of 



the intelligent but poor cultivators scattered all over the country. It was 
explained in reply that copies were .beina supplied to all the important 
~ns~it.utions in ~nd~a ~nd that requests f~r copies, whether from private 
mdlvlduals or IDstltutlOns, were always dealt with sympathetically. At 
Dr: G.hosh's re9uest Mr. Burt e~plained the p~oce~ure followed by the 
Edltonal Committee of the Council for the exalrunatlon of papers received 
for· publication. A paper on receipt was seen first by the appropriate 
Expert to the Council and then, referred to one or more specialist referees. 
If found suitable it was straightway accepted for publication. If any 
serious criticisms were made on the paper a sectJnd referee was consulted. 
The comments of the referee were communicated to the author without 
disclosing the name of the referee. Dr. Ghosh thought it essential that 
when a paper was adversely criticised by a specialist referee it should 
be examined by another suitable ref~ree and if neceSl!ary and if the author 
so desired such paper might be referred to a specialist outside India. 
Professor Mukherjee supported Dr. Ghosh. Mr., Burt explained than 
papers were already being referred to more than one referee; whenever 
necessary he agreed thot in some cases a paper might be referred to a 
referee outside India. The Chairman added that in some cases papers 
llad even gone to three referees. 

10. On the question of improving the illustrations in the Council's 
publications. Professor Mukherjee thought that there was considerable 
scope for improvement and mentioned three good block making firms in 
Culcutta, viz., the Art Press, the Baptist Mission Press and the States­
man Press, where good work was being done. Mr. Tait drew attention 
to the fact that poor quality of the blocks might sometime be due to the 
poor quality of paper and the ink used and he thought that this point 
might also be kept in mind. 

11. Dr. Burns considered that the recommendations of the Editorial 
{;OJl1rnittee made in items 9 ond 10 of the note circulated on the subject 
were very desirable. Colonel Olver said that he had come across several 
instances in which on account of the policy that publications of one 
Government or Department must be had on payment by other Govern­
ments and Departments, several officers of local Governments were 
not able to get the Council's publications. ::\:Ir. Burt said that to try 
and remedy this drawback the Council had started a scheme of free inter­
change of agricultural and veterinary publications the object of which 
was to provide a sufficient number of the Council, publicr..tions to all the 
AtTricultural and Veterinary departments in India in exchange for the 
t;~pply of a certain number of the latter's publications to the Council 
and also to the other participants in the scheme. Woile the ilcheme of 
-exchan(Ye of publications between the Council and the Local Govern­
ments ., etc. had been accepted by ali the parties it was a matter for 
re!!l'et'that 'some of the Local Governments did not fully participate in 
th: lartTer exchanO'e scheme. He appealed to the heads of the Agricul­
tural a~d Veterin:ry departments who were present to use their influence 
in order to see that the scheme, which was :\ very valuable one, was made 
a success. In the end, the report of the Editorial Committee was 
adopted by the Board with nn expression of appreciation of the help 
Tendered to the Council by all the referees in an honorary capacity. 

12. Mr. Devadhar at this stage with tha permission of the Chairman 
and in continuation of what· he said on the first day in connection with 
the. discussion of the scheme for additional research on oilseed crops in 



various p~o,:inces, raised R question in regm'd to the condition of th~ 
~oconut 011 ~nd?stry ~nd suggested' that in order to impro\'e and d('vt'lop 
It an orgamsatlOn might be created on the linl's of the Indian Cnntral 
Cotton Committee as suggested to him by the Tra\'ancore Chanll;t'r of 
Commerce at Allepy in his c6pacity as President of the Tranmcnre . 
Co-operative Enquiry Committee in their ll'tter to him dated the 9th of ' 
February 1934 embodying thl'rein a draft of 8 resolution to that etTI'ct 
to be moved by him in thiS Council. Here Mr. Devadhar with the 
Chairman's permission read this letter and in addition, he referrt>d to 
the fact that a special officer had been appointed by the Imperial Council 
of Agricultural Research to enquire into this matter "'ho wa. now en~8l:ed 
on the problem and enquired whether the suggestion for the creation of 
an organisation made by him should be taken up now or ,,'hether it 
would be better to wait till the report of the special officer WBI out. The 
Chairman said that it would be well to wait till the work of the spl'cial 
officer was completei' and his report had been rl'ceh'ed and consider.,(]. 

13. Report of Committee on Soil Science Scheme.-(i) ApplIcation 
from the Government of Bengal for B continuation grant of n •. 18,800 
spread over three year. for re.earch into propcrtiea 01 colloid .oil ron.titll­
ents by Profes.or J. N. Mukherjee of the Calcutta Univer.ity [SlIbjl'Ct 
No, 27(i) of the Agen'da, Appendice. XXXVII and XXXl'll-A]. 

Professor Mukherjee introduced the scheme which had been examined 
by the Standing Soil Science Committee and commended it for apprnval 
subject to the modifications made therein by the Committee. Dr. !'azir 
Ahmad referred to Dr. Bhatnagar's scheme on the effect of ionll on plant 
growth which was already in progress and enquired whether the pres/'nt 
scheme would in any way amount to duplic:ation of work. Dr: ~t'hru 
was of the opinion that the two schemes were complementary to each 
other. Professor Mukherjee explained that hil Bcheme did not 'lim at 
any results on plant growth. lIe would when carrying out the pre!<"nt 
scheme, confine work to the Boil side and would not touch the hotani('al 
side at all. Mr. Carpenter said that the work which Professor Mukherjee 
proposed to do was purely chemical and not directly agricultural; it W81 

work for the benefit of agriculturists but the work would be of great \'Blue 
to agriculturl>'l research workers in the various branches of soil science and 
thus to the agriculturists. The report (Appendix XXXVII) of the Boil 
l:lcience Committee relating to the scheme was then adopted. 

14. Report 01 Committee on Soil Science Schemea, (ii) Appliration 
from the Government 01 the Punjab lOT a grant 01 R., 13,120 _pTf(I.i ortT 
three years lor B scheme to investigate the change. in the mirrofiorfl 01 
l\'allar and alkaline soils during reclamation by Dr. Jagjivan Singh, M,Sc., 
Ph.D. [Subject No. 27(ii) 01 the Agenda, Appendice8 XXXVIl and 
XXXVII-B]. 

Mr. Stewart introduced the scheme. Mr. Jenkins enquired whether 
the Microbiologist proposed under the scheme would also in\'t''!tigate the 
reclamation of alkali land in Sind and advis13 Sind 81 to what should be 
done. Dr. Lander said that he presumed that th~ officer would be 
able to visit research stations in Sind and co-operate with workers there. 
Mr. Carpenter said that this was not a .reclamation scheme but aimed at 
studying the problem in order to find out thf' various factors ('onnected 
with it. As such he thought that the results of the Punjab will also be 
useful to Sind. Mr. J'enkins, on the other hand, thought that there 
was no question of the Punjab results applying to Sind where actual 
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Wo ]'>voJlid be required as Sind methods of reclamation were different. 
Bag ,.blldur Viswanath thought that there should be no difficulty ill 

fI~ ,,,ig samples from Sind for examination. In the end it was agreed 
.uat the conditions in the two provinces were different and that one 
officer would not be able to do work for both the provinces. Mr. Allan 
thought that the best thing would be to await the results of the Punjab­
scheme and then. consider what should be done for Sind. The Chairman 
put the following two proposals to the vote:-

(i) That the Committee's report regarding the Punjab Scheme ba 
adopted, and 

(ii) That Mr. Jenkins be asked to submit II separate scheme fOI 
similar work in Sind. 

Both proposals were carried. 
15. Report of ('11111 //littec 011 Soil Sciellce Sclteme8 (iii) Report on 

the j,we8tigation8 carried Ollt by Dr. A. N. Puri, Jl. Se. Ph.D., 
A.l.C., on the standardi8ation of Physico-clll'mical "single value" measure­
ments m08t 811itable for Indian 8oil~ [Subject No. 27(iii) ()f the Agenda, 
Appendice8 XXXV II and XXXV II-OJ. 

The Board adopted the report of the Soil Science Committee. 
16. At this stage, 1\lr. Burt introduced the following two subjects 

which had been dealt with by the Soil Science Committee at its meeting 
held on the 20th February 1934 but which were not on the agenda of the 
A$Ivisory Board:-

(i) l'hird International Congress of Soil Science to be held in 
England in May 1935. 

(ii) Proposed establishment in India of a National Section of the 
International Society of Soil Science. In regard to (i) Mr. 
Burt explained that the Imperial Council had received a 
specilll request from the President elect of the Congress, Sir 
John Russell, F.R.S., Director of the Rothamsted Experi­
mental Stlltion, that the Indian Delegation to the Congress 
should be ab strong and representntive as possible and that 
at least one official delegate should be arranged. He wenl; 
on to sny that steps had already been taken to circularise 
Provincial Agricultural Departments and the Universities 
offering to secure facilities for any soil science workers and 
similar officers who were likely to be in England in 1935 and 
who might wish to attend the Congress in order that they 
be given the status of officic.-l'delegates. The Committee ap­
proved of the steps that had already been taken by 
the Council's secretariat to bring the Congress io tne 
notice of the Provincial Agricultural Departments and 
Universities and considered it extremely important that there 
should be a strong Indian delegation at this Congress. The 
Committee also endorsed the proposal that the Imperiill 
Council of Agricultural Research should meet the expenses 
of one member who would be the Leader of the· Indian 
Delegation to the Congress and recommended that" this 
representative should. if possible. be the President of th& 
Indian National Section of the International Society of Soil 



Science which was now being fonnoo. ~ 
moved the adoptioD of the Committ~'8 report .. .1.\' 
The motioa 11'88 aeconded by Proft!~ 11~:.ea\. 
carried. ...\ 

llr.Bun also moved.the adoption of the reoommendation of the 
Committ~ in regard to the establishment of • !'Oational Section of th" 
International Society of Soil Science. In doing 10 he nplained 
that as recommt'nded at the last meeting of the Advisory Board of the 
Council, this subject was discussed at the Indian Science Congreu held 
at Bombay in January 193-1 and that the S,)i1 Scit>nce Committt'e had 
t'odoned the view that the Indian Section of Soil Scit'oce ahould (,&SeD-

- tially be an un-official organization. The Comn,itt~ also eonaidt!red 
the draft scht'me and bye-laws (not printed) to be generally appropriate. 
Professor 11~~t'e sec:onded the motioo which was then carried. 

The meeting then adjourned till 11 •.•. on Saturday. the 24th Feb­
ruary 19M. 

XEW DELJlI; 

The 23rd Februar7 193-1. 
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rROCEEDl~GS OF TIlE ~I~"'TII lIEET~G OF TIlE A.D\lSORY 
BlH-RD OF TIlE IlIrERB.L Ct)l'~CIL OF .\GRIlTLTl'R.\L 
RESE.\RCII HELD AT ~EW DELHI O~ S.\TCRD.\l. TIlE 

::!.aTIl FEBRUARY 193 •. 

1. ni\\"an Baha,tllr Sir T. Y1HHlUon.wAfH.\IlH .. 'K.B.E .. ('11 "iM".lIl. 

:2. ~Ir. n. O .. \Lus. 

:l. Rl\l) Baha.tllr D .. \SASIl.' R,o GA.llu . 

... ~Ir. n. K. B.'IlUII. 

S. u .. .:! BfthAdur BunlBlUI n. 
t\. nr . 'Y. Bl"Il.,\s. .. lIr. D. ('. BrET . .. 
$. ~Ir. r. n. C.'1U'ESTEIl. 

\l. ~Ir. Ci. K. DE\' A [lu.'R. 

hl. Pr. T. LE.UIIUIl.UI. 

11. lIr. E. S. FAIluOTmtL 

1:.2. rrof .. ,..,<'I' J. l'. G H<)SR. 

1~. Pr. Y. ~. LnmlTE. 

U. lIr. K. lIcL.&.,x . 
• 15. Pr. W. YeRu:. 

tti. lIr. S. A. MITU. 

17. Pr' ~UIR .\U)I.'D. 

1$. Dr. S. S. ~E1llll·. 

NAIE. 

19. Khan B<lhaJur ::;h.'ikh ~uz lI':n.UUl.\D. 

:hl. ~Ir. ~ll..'lIl'I'DlX lIYl'l:Il. 

21. Col. A. OLnll. 

Z2. lIr. T. F. QnRu. 

2~. lI"j,)r r. n. l~n.J:\·. 

:14. :Mr. C. Y. S"'XE. 

25. ~r. O. P. SE.~. 

2d. Mr. II. n. STEWART. 

27. Majur R. F. ST1RLL"O. 

2$. lIr. W. Tu'LOJl. 

l\~\i Sahib llalik C'HUA.~ DAS. SUrtt4ry. . . 



The following attended a8 visitors:-
1. Dr. S. P .. AOBARKAR. 
2. Dr. P. S. HUDSON. 
8. Dr. S. N.. JAFRI. 
4. Dr. P. J'. KRISHN.\. 
5. Dr. P. E. LANDER. 
6. ;Professor J. N. MUKHERJEE. 
7. Mr. NURUL ISLAM. 
8. Professor P. K. PARIJA. 
9. Mr. M. VAIDYANATUAN. 

10. Rao Bahadur B. VISWANATU. 
2. The meeting lasted from 11 A.M. till 1-30 P.M. when it di~pt'r8ed 

having completed all the items on the Agenda. 
S. Application from the Government 01 Auam 

R8. ~7,9?2 spread over. a period. of three. year, fur 
vaCCination of cattle with goat-vlrU8 again,t rinderpeet. 
of the Agenda Appendices IX and IX-A). 

fOT a grant of 
in.vestigation in to 
(Subject ""0. 11 

Colonel Olver introduced the scheme (Appendix IX-A) and the rpport 
of the Committee (Appendix IX) which had examined it. In doing 10 

he said that the work involved in thili scheme \\"a" highl.v technical and 
that the feeling of the Commit,tee was that valuable infonnatioll of lIlore 
than local importance could be obtained from somo of t.he items inelud.,d 
in the scheme and that the work could be carried out bv a SIIIIIII extru 
staff working immediately under the Disease Inve8tjgati~n Officer. E"i'll 
so it would require careful expert supervision and the COl1JlIIittee con­
sidered that the scheme should not in any cllse 1>e ltartpd until on 
experienced and fully qualified veterinary surgeon W!lS a"ailnble to direct. 
and control the work of the Veterinary Investigation Officer and tlld 

staff employed on this work. Mr. G. P. Sen !laid that he had 
already started the proposed work to some extlmt Rnd thut he did noi; 
agree with the last portion of the Committee's report. He would therefore 
amend thl:lt portion. Mr. Mitra said that he did not understand the need 
for a veterinary 'surgeon. Assam had in Mr. G. P. 8en, Sup~rilltendent, 
Civil Veterinary Department, a peraon who hod done work of superinten­
dent for six years and who was quite competent to supervise the work 
of the scheme. Mr. Mitra emphasised this in view of Mr. Sen '8 qualifica­
tions and of 28 years experience of veterinary work, this schenle .should 
be placed under him, otherwise it would mel1n a reflection on hut cap­
abilities, with which the Assam Government wprE' not likely to agree. 
In the course of discussion it was made cleor that the Committee did not 
intend to cast any reflection on Mr. Sen's cnpabilitiE's, but what they had 
in mind was that Mr. Sen was due to retire sometime in .July lQS5 and 
that his services would therefore not be Ilvaiiable for 6upen'ising this 
scheme throughout its entire period of three years. In regard to the 
Veterinary Investigation Officer employed in Assam, it was thought that 
while he was a thoroughly qualified man he did not possess long experience 
of such work. In view of this the Committee feared that owing tc:' finan­
cial difficulties the Government of Assam might on Mr. Sen's retirement 
make some ~angement for carrying on the work of the Superintendent. 
Civil Veterinary Department, by combining it with some o~her post_ 
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That is what the Committel' had in mind. The Chairman suggested that 
the best way out of the difficulty seemed to him to be to inform the Assam 
Government of the recommendation of the Committee Rnd say that while 
making the recommendation contllined in the Committee'li report no reflec­
tion on Mr, Sen's capacity to supervise it was intended, the Committee 
was not sure that after Mr. Sen's retirement a thoroughly efficient man 
would be available. The Assam Government might then be told that 
before the scheme was sanctioned the Council would like to be informed 
of the arrangements that would be made by the Local Government after 
~fr. Sen's retirement. There was a general discussion in which seve.:al 
ment\;lers joined. In the end it was agreed at the suggestion of the 
Chairman that the scheme be approved on the understanding that the Vice­
Chairman of the Council would satisfy himself that suitable arrangement 
cun be made for the proper supervision of the work throughout. It was also 
Ilgreed that in communicating tne report of the 5ub-Coml/littee on the 
scheme to the Assam Government, the Local Government should be in­
formed of the reason for the recoIlljlendation contained in the report of th" 
Sub-Committee. 

4. Annual Report of Mr. Slater's goat breeding scheme for 1932-33. 
[Subject No. 28(i) of the Agendll, Appendicc8 XXXVIII and XXXVIII-A.] 

Col. Olver introduced Mr. Slater's report on the goat breeding scheme 
for the year 1932-33 and explained the two points mentioned 
in the Sub-Committee's Report. He stated thRt liB a result of 
the publiclltion of this report enquiries had been received from prominent 
goat breeders in America who were very much impressed by the results 
obtained from some of the best of Mr. Slater's goats. Professor Mukherjee 
suid that now-a-days there was a great demand for guat flesh, but its 
flavour was sometimes disagreeable, and he enquired whether anythin~ 
cuuld be (lone to relllove this defect. Col. Olver said that the point was 
worth consideration and that it would be borne in mind. The report of 
the Committee was then adopted. 

5. Report of Mr. K. P. R. Kartha on milk production 8tati8tic,. 
[Subject No. 28(ii) on the Agenda, Appendix XXXIX.] 

The Chairman explained that the Board had decided to refer the report 
to the Dairying Committee which will meet in March and submit" its 
report to the Advisory Board at its next meeting. The report of Mr. 
Kartha was meanwhile submitted merely for information. The B:>ard 
noted and passed on to the next item. 

6. Annual reports on the working of rice research 8chemes in Benglll 
alld Burma for the year 1932-3,1. (Subject No. 30 of the Agenda, 
Appendices XL and XL-A.) 

:\Ir. Burt introduced the report of the Rice Research Schemes Com­
mittee (Appendix XL) in so far as it concerned the Annual Reports 
(Appendix XL-A) on the work of the rice schemes in Bengal and Burma 
for the year 1932-33. He particularly mentioned the recommendation 
made by the Committee that for all schemes of this nature (and not only 
for rice schemes) it was desirable that in future as soon as financial sanc­
tion to a scheme has been communicated a full technical programme of 
work should be drawn up and submitted to the Council. The programme 
should then be brought before a suitable sub-committee whenever possible 
and in any case should be examined by the staff of the Counci1. Mr. 
Burt explained that the first year's reports on schemes inevitably come 
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before the Advisory Board when the second year's work is well on, with 
the res?lt that whatever suggestions are mad. by the Board can only a/feet 
the thll'd year of the scheme. The recommcndation of the Com mitt",,, 
referred to above would enable the suggestions in regard t~ detailed pro­
grammes to be carried from the very beginning of the achemes. Another 
point to w.hich he specifically drew attention was the recommendation of 
the Committee that in ?rder that a more definite method of I'E'porting 
the results of field expenments might be adoptE'd, the Statistician to the 
Council should prE'pnre 3 draft form of I'E'port and circulatE' it. Thill 
would apply not only to these two schemes, but also t~ all similar 
schemes. Mr. Burt said that the Committee attached great inlportance 
to these points and then formally moved for the adoption of the Rt>IlOrt. 
Dr. Bums seconded the motion. Mr. Carpenter suggested that in rt>gllrd 
to the first recommendation to which reference "'88 made by Mr. Burt, 
namely, that "it is desirable that a full technical programme of "'ork 
should be drawn up and submitted to the Council as soon as possible 
after financial sanction has been givel}f .. to the scheme" that the word 
"essential" should be substituted for the word "desirable". In other 
"'ords, he said that the Board should PIlSS a resolution to the. effect that 
it is essential that a full technical programme of work should be drawn 
up and submitted to the Council as soon as possible &fter financial lanc· 
tion had been given to the scheme. Professor Mukherjee second"d th~ 
motion. Dr. McRae was of the opinion that there might be difficulty 
if this recommendation which referred originally to field experiments WE're 
made now general. In the case of laboratory work where the explora. 
tion of the unknown was to be undertllkt'n it was not so' easy to draw 
up a detailed programme in advance though a plan of the method pro· 
posed for the investigation was always prepared beforehand and would 
be available. Professor Ekambaram said that a working plan could he 
given without going into too much detail. Professor Ghosh was of ;he 
opinion that a forecast of the lint's of work was necessary, but som~ 
changes might be found necessary later on and he hoped that the Council 
would permit suitable changes being made if and when found necessary. 
The Chairman said that the Council would not interfere with any changes 
that were found necessary. Mr. Carpenter explained that the qup.stion 
in the Committee arose in connection with the layout of agricultural 
experiments and the Committee wanted to be sure that experiments were 
laid out satisfactorily so that the future work was done on propt'r lines. 
In his opinion the Committee's recommendation was in the i.nter~sts of 
the scientific officers carrying out schemes as well as of the Councll. In 
the end the report of the Committee was adopted subject to the modifica· 
tion suggested by Mr. Carpenter. 

7. Application from the Government 0/ Bengal toP II grant 0/ 
Rs. 21,600 spread CFlJcr five yeaTl for a .chem. of re8earch on tluJ bio­
chemical and pllYBico-chemical propertiu 0/ rice at tite Dacca -Un;ver.ity. 
[Subject No. 31 of the Agfnda, Apperiflice8 XL·B an,l XL·B (i).] 

Mr. Burt introduced the report. Appendi3: XL-B (i) of the Rice 
Research Schemes Committee 80 far as it rt'iated to this schelll~, and 
referred to the Committee's recommend&tion that this scheme together 
with the pending scheme from Madr .. s and the scheme air~arly s:mctioned 
for work at the Indian Institute of ~('ience. Bangalore. should be sent 
to General Sir Robert McCarrison with" note of the Committee's recom· 
mendation inviting his opinion and ad\·ice. He also mentioned that the 
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Committee bad agreed that before writing to Sir Robert M:cCarrison, an 
enquiry sbould be made from Provincial Agricultural Chemists 8S to the 
work which had been carried out and was actually in progress at the 
present moment and a summary of this should also be sent. Lt.-Col. 
A. J. H. Russell had kindly offered to assist in the preparation of the 
draft to Sir Robl'lrt McCamson. He added that on receipt of General 
McCarrison's reply the whole question should again be examined by the 
Committee and submitted to the Board at its next meeting. Thc Com­
mittee's report was adopted. 

8. Application from the Government 0/ Bengal/or a grant of 
Rs. 20,812 8pread over five year8 lor a 8cheme 0/ research work on the 
physiology 0; the rice plant by Dr. S. P. Aghar/.ar. (Subject No . • '12 0/ 
the Agenda, Appendice8 XL and XL-C.) 

Mr. Burt explained that Professor Agharkar who had submitted the 
scheme had agreed to the suggestion of the Committee that the scheme 
should be withdrawn for reconsideration. The Committee's recollllllenda­
tion was approved by the Board. 

9. Application from the Government of the C~ntral Provinces lor !l 

grant 01 RB. 10,088 spread over four years for research work on the 
"Gangai" pest 0/ rice-entomological work tmder the scheme '1f rice 
,e'llarc1, already ,anctioned by the Council for the Central Provinces. 
(Subject No. 33 of the Agenda, Appendices XL and XL-D.) 

Mr. Burt moved the adoption of the Committee's report on the 
subject. Rao Bahadur Bhim Bhai Naik seconded the motion which was 
adopted. 

10. Annual Report of the Agricultural Meteorology Branch of the 
Indian Meteorological Department, Paona, for the year ending the 21st 
August 1933. [Subjcrt No. 35(i) of the Agenda, Appendi:r; XLI-.A..] 

Mr. Burt introduced the Committee's Report (Appendix XLI) on the 
subject and moved for its hdoption. Dr. Nazir Ahmed seconded. PrJ­
fessor Agharkar raised a point that no records appeared to havE' been kept 
about light. as he thought that both quality and intensity of light were 
of importance for plant growth. He suggested therefore that if possible 
information on this subject might be' recordE'd in future. Mr. Burt 
thought that this was more a problem for a University Physical Labora­
tory. Professor Ekambaram suid thnt information regarding the inten­
sity and quality of light was not of great value to agricultural crops. nIr. 
Carpenter a.greed with Professor Agharkar regarding the necessity of 
recording the intensity and quality of light when work wus being done 
on any particulur crop, sllch liS te,); these had a great effect on the 
development of ph,nts. He added, however that this did not apply in 
the present case, because work was not being done, on any particular crop. 
The report of the COlllmittee was then adopted. 

11. Final rcport by Professor P. K, Parija on the scheme 0/ research 
work on IVater Hllacinth in Bihar and Oris8a. [Subject No. 35(ii) of 
the Agend'l, Appe~di.r XLI-B.] 

Mr. Burt introduced the scheme and formally moved the adoption of 
the Committee's report (Appendix XLI) on the subject. Profes~or 
Mukherjee seconded the motion. Dr. Agharkar in supporting the motioll 
said that he would like to. raise oue or two points. He said that he 



bad tl'i.,d in C'aleutta during April and ~a~ to grow watt'r byaQillth. bu' 
bad failed, lIe howe\'('r found that after the monaoon had at't in wat~r­
hyacinth grew, Mr, Parija explainE'd thn' bi. expt'ril'llce \\'al quit., 
different and that he could grow wlltt'r h,,",,cinthl throu~hout the Yt''''. 
but be would look into the point. mentiollE'd hy I'rI,r"asor .'~harkl\r. 
Profl'~sor Aghnrknr also drt'w at tl'lItion to the dt'sirllbility of ('ollll'iling 
8 handbook of nil the a\"tUlllble information on wah'r h\'acluth to "'hid, 
Prof,\!t!tor Pllrija had I't'fl\rred in hi. report, I'rof"!Ulor .(,.:hnrkllr at\uched 
""Nit importllllce to its ('ompilllti,)Jl lit an ... uly dlltt'. l'rofl'S8tlr PlU'ija 
slIid thllt for the ('olllpilllti"11 of tilt' hlln<l.lx:)(lk he Ilt't'<l"d • JO:\lod library 
nud for this purp.'"e hl' intend,'d to ~o to l'u~a tlhortl~·, if nr, ~I,'BM 
('ould give him the IIt'Cl'~~lIry fllcilitit's. Ilr, :\(c Hill' l't'l'lh·d thd he 
would be able to do tlO in about a 1II0lith wh,'n tilt" 1.ibruf\' w",. I't'Ill.wt-d 
from the I'hirps' Lnborlltory to BUII~alow ~o, 5. Dr, ~(itr. f'1I'luirt'd 
,,·heth.'r IIny other chellli,'al thnn ('opp.'r lull'hllt .. WIl8 us.'ll t.~. him i.n 
conllecti~'n with this Bcheme to "hieh Pro(,'s",'" l'arija I't'pli.'Ii in th .. 
neglltin'. The I't'port Wlli th .. u IIdol't .. ,!. 

12. Rt'I'orl (Hl tilt' lI'or" d,,,,, IlII till' ,rlII'IIIf/ 01 tr'l'lIr,'" (", tI., t,~'tI'I 
III io .. , (l/\ I~' gro/l'tI, "l "/""", by Dr~ S: S. IJ!"lt'~'I_!1'I,~ 1I .. ,iI19 lit, I' .. ,i"J 
frhrlllll'y 1!';11 I., "":/IId 11133, !SI/"ll'd ,'\," J,)~lll) "1 tilt .4:/ .... J ... 
A""t .. ,li.r X LJ.C.] 

:\Ir. Burt t'xpll\int'd the 1't'('omllu.'lldntiuIlS (.\Pt"'llllix XLI) of th .. COlli­
mitlt,t' ",hi,'h IIlid l'xll1uiut'd th., r''Port lIud f,'rnw!ly 1110\"'.1 itll 1I.I"ptio", 
}'ror"~Sl)r ~Iukhl'rjt'" lIt'l'lllllit'l1 the 1lI0tiull whi"h \\'IIS l"!rti,,,l. 

13, Prol'illri,,' ,ellC' "' .. , III polilto ""ar .. h:-

(A) J",,/it,.ltioli 1'0'" Ih, Gor,r"",,',,1 (II D,I1:11" f(lr II grllN! (II 
R,. 48.950 'JI,f/aJ ('1'1'1' flu yt"" f," II '''',tIll'' "I 1,.".1',) 
1'1'$,',1""/" • 

{ll) _~I'I'li ... lli",i fnl", n .. Oorrr"IIIl'111 "I tJUI l Nilr.' I'rorill"" lor 
:,,,,,,,1 ,,' Jill, ll.;!IOlfl,rn", ora ~l't Y(IIr, f .. , II .du'm" .. f 
,'ol'lto , .. ,,','1'('11, 

{l') """'il"l/i(lI' 1''''1& tilt' Ullrrrl1111t", (II Ih, PUlli"" for " !'illll 01 
1,',_ 3:",:-60 ,p,tll,' or.., fire !le'I'" for G ,1."1.,,,,. Il ,'of ala 
1'("',,,(,/ •. 

(D) AI'I,/i""/i",, Irll//l tI'(I G"rrrl1"'tI.I ('I D,],ar ""., Ori" •• luI' II 
g'II111 of R,. 1!1,096 'I'rtllt' (Ira tlIf,., Yo',I" f"t G ,..I.,,", oJ 
,""1110 rurord •. 

(E) .4,I"/it'lI/io,, 'rom tI., Gor","",,"' 01 tilt ('e'"frll' l'NJl:in,-" for 
II gr,.II' (II R,_ 1;),11-16 'pre'"" IIrtl' III,,, Yfar, for G .d.", .. of 
",ltalo rurtJre", 

(F) .4p1'liCtltio" I,om 'h, UOffll''' '"til , 01 .4 .. a", Itlr II gra,,' (\! 
R., 56,9-18 '1'rftJI' ortr flU Vrore IlIr fI .d",", 01 ,.o/ati) 
rtltlll'('lt. [Swhjrd Xo" 36(.-1) 10 F, .41'1'""li .. XLII-A,] 

~Ir, Burt in introducing the rel'l.'rt (AI'Pl'ndi:c XLII) 8U):!.!t'IIt.,,1 th"t. 
R$ l'ne t'tmlluittt'e hnd t':uunill"t1 1111 tht' St'h""lt'8 (ANt'ndix XLII·A) 
t(l~,ther, i' would be a8 wt'll for the iloard to con"i<l.'r tht'lll at the 
sa~1O time, lIe th .. n explllmE'd the l't'OOrumelldntions mad" by the C()m­
mittE-e in I't'gllrd to these BchE-lIll's and fonllt'rly 11I0\'t>d the adoption of ths 
Committt'e'. I't'port, Dr. Hudson 8.'rondt'd thE' m.:>tion and ,\lU'til"ularly 
iefened to th" desirability of establishing a CE-ntral n~,.t'arch Institut., 
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for Potato in India and also 'conJll1ended the r.-collllllendation of the 
Committee in n'gllrd to the sending of lin expedition to South and 
(· .. ntral America. In this connection Dr. Hudson referred to the scienti­
fic expedition sent by the Ru;;sian f;oviet (3o\'ernIlJent in 19:25 to South 
lind Central. America ~'hich brought back a large number of specime.ls 
vf new species of 'cultlvuted potato us well as wild potat{)es and com­
Illended the suggestion that India might also oend an expedition th"rc, 
Dr. Xe}lru said that as far at> he knew the Russian Institute would be 
very willing to supply the necessary information to an.v Institute in 
India in regard to this matter. Dr. Hudson said that while the Russian 
instit utes would he willing to supply sets and seeds of the older type of 
I,otato, ·they would not be likely to supply any of the new varieties which 
thl'Y had found at any rate at present. Dr. Xehru was however of the 
opinion that Soviet ll.ussia would be ,~uih' willing to exch'lIlge Indian 
f'xhibits for Russian varieties. The Report was thell adopted. 

Dr. Hudson explained that, even RO, ont' could not p08sibly expe(~t to 
get nil tht' IIt'W nHlterial which the expedition had brought back and that 
it \\'as very likely that some of the forms of 1lI0st value to India hut nol 
so useful to nll~Hia were not now IJlainbtinFd in Ru,;sia ('\'t'n if th.·,v had 
bl'l'n collected. 

14. Applicatioll fl'OIll the United l)l'Ovillces Poultry AS8()cia{i,." fl.r ,I 
!/I',/lil of Rs. 42,130 (Rs. 2,JOO nOIl-rc(;tIl'Tillg alld Us. 39,630 l'/,cuITil!9) 
jo,. (I 8chel/!{' to dcuelop {'flY alld tWlllt,.!} /lIari.'dlll!J 011 tI CO-QPc,.afl').j 
ba~ill. (SlIbjt'ct No. -1, of tlte agellda, Appendices XXT'II Illld XXJ1II-A,) 

Col. Olvl'r introduced the schewe (A!Jl'eudix XX YIl-A) aud \lJe rel'urt 
(A\'pell(lix XXVII) of tIlt' Committee which hnd examined it together 
"ith the note of dissent by i\Ir. ~lIrul 18111111. Cu\. Oh'er f'xplaiued that 
the COlllmittee felt that the schellle was costly and wOlold not provide 
whllt was most requirpd for the devplol'1I1l'nt of thl' inllllstr,l- I'i.,. :-_\11 
"xl, .. rt Illllrketillg otti~er clIpable of advising and f1~siRting provincial org'I'l­
i"otions and facilities for developing the marketing of eggs und poultry 
produds fill over Jndia, particularly III tht' hig cUlIslIIlling centres. fh", 
t'ullIllIiUee felt that the seheme us 8ubmittE'd hy the lTnited Pro\'inc~s 
Poultry '\~sociation would not provitll' for this impnrlnnt Illutteor. Tll'v 
l'ecommended thAt for thc all-India work an egg ITIm-l\t,ting nffi('cr shollid 
work under t.he Imperial Council of Agricultural Research and that the 
Animal Husbandr~' Expert should put up a separate ~cheme for this 
work. As regards tht' rest of the work proposed the Conlmitt!'e 
"'ere of the opinion that a great denl of precise information 
wus required but to carry out the necessary investigr.tions, modifica­
tion of the scheme put up by the United Proyinceg Poultry As~o('iatioll 
would be necessary. The Committ.ee therefore suggested that the Asso­
ciation should be requpsted to submit a modified scheme in which detail~ 
~hould be givpu of the accommodAtion and facilities whi('h would he 
available and required for carrying on such work. He then moved tho 
adoption of the ..... majorit;v report. The motion was seconded by Mr. Quirkp • 

Mr. Nurul Islam speaking on his note of dissent said that the point 
regarding the costliness of the scheme wus thllt the Commit,tee considered 
that provision for Trl\\'elling Allowance would be insufficient. He did 
not attach any importnnce t{) this inasmuch 3S the provision conld be 
increased. As regards the appointment of an egg marketing officer on all­
India basis he was of the opinion that work could be started only wh3,'e 
there were material and facilities :lvailable_ In the l'nited Provin('es all 

D 
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such material and facilities were aVlIila!.lp· Itnti he did H(,t thil1~ tht> (""II, 

mittee was justified in asking the Imperial ('oul1('il of A-;:ri('ultllf>ll 
Resear~h to spend· Ill?re iliOnI'.'" on tht> appc>.intl11pnt of II hi;:hl.,· ~,:\id "':;:; 
Inarketmg officer. He added that the ser\'lC't>s of tht> stllrf I,rol")'it>rl in 
the scheme could he utilised hy othf'f I'rO\'inct'~ if IH'"d IH'. H,> ",)d,.,1 
that he had no objection to the schellie a" subll,itt"d I"'in!.; di ... ·<:t"rl llV 

the Imperial Council of AI'n'iculturtil He~t'ar('h Hud \\t>lIt on t,) ~n,· th,;t 
marketing was the principal idea of the present 8eh'>IlIt' nurl thllt ';'itltollt 
it not much would be left of it.. In the end he asked the Bourrl to I,a~~ 
the scheme as prepared b~' the enited Provinces POllltry ,hKo(·inti .. n 
Mr. Quirke in supporting Col. 01\'1'1"" lIIotion 'laid thM ill hi" ol,inion. tit .. 
marketing of egg should. he dirE·cted by the ('oullcil whil'" tit,' oth,'r 
matters connected with the poultry production referred tl) in tht> COII,­
Illittee's report should be dealt with hy the United Prodnct·.; I'ollltr.\' 
Association. Mr. Allan said that while he SUI'POl·ted tht> i,l"l1 01 1I1"",il>t­
ing an all-India officer for marketing p"rl'oses, he was of the ol,iuiu,{ tbt 
the present scheme would help the agriculturi"ts awl ftl\·ollr ... d it tu IJ .. 
sanctioned. "Dr. Bllrlls referred to the Bengal SchelJ1e on 1',,"ltr .... 
Diseases (passed by the Advisory BO!ll'd, and sal1ctioll .. d by th(· nm· ... rllil1;,( 
Body) and to the Bomba~' Schell Ie for Poultry Bl·.!t-()in:.( (which th,~ 
Advisory Board sanctioned on ternls he could Ilnt IIl'C,'!'t) al1el n~k .. ,l why 
the Advisory Board should sanction Us. 40,OfHI, nil a Bchew .. thllt \\",,~ 
not true research, and dealt with lIIarkt'ting-a subj .. ct that could b .. 
much better handled by the rr,ark"!ting officer, wh.>11 III'Point .. d". lit> 

wanted many more such societies to he stnrtl'd to ella!'le the poor t'lIlti­
v[,tors to reap the full benefit from the introdllction (If 0111' of th .. III,.-t 
productive of cottt,'ge indllstries in tthe country to-day. 1\[1'. J)'·I"ltiI:::<,. 
ioaid that the scheme was a valuable aid to rural recon~trudiol1. 11.- W,tO< 

interested in it from the co-operath'e point of \'iell' It~ it WII8 lII .. n:in",·,\ 
in the scheme that there were six co-operativE' sotietie-; cunef'rlll,d '.I'itlr 
.egg and poultry production. It wa!! not dear, Iww~yer, wh .. th .. r t;I" 
association was registered under the Co-operutiw Soci .. ti"s Act. H., \1" .. 

informed that it was not so registered. He therefore fanlur ... d the r .. CUIII­

mendations made by the Committee. He did not want all.v as.~ociiltiulI' 
or organisations started ",iht a viI'II' to hell', charge UIIY conlllliH!>i"ll 
on sales as is done h,v IlOll1e organisation" wor\..ing ill the nell 
of Rural Reconstruction. Iu thi~ connection Dr. X .. hru rd ... rted 'J 

the report of l\lr. T. ~Iurari, Superintendent. Lin'-btock HeJear!!!! 
Station. Hosur, Madras, who was deputed h.'I" the IIl1]'eria! 
Council of Agricultural Research to attend the Fifth. World Poultr.v 
Congress in September 1933, in which he had sllg~ested that the 
lesson to be learnt from the Congress was that it was time that IndLl 
had a full time poultry officer for "tud)ing thp fl\-ailuhlp hreed>! a~ld 
e,-olving useful types required for Indian conditions HI' said thllt r:lhhl~~ 
and pigeons should not be neglected. Dr. Xehru Willi of the "if'\'- !Iwt It 

was necessary to accelerate the growth of bird .. on Jnl)der.t lines. In ~he 
end he supported the appointment of a marketing and r:>;;t>llrt·h offh'l;'f on 
nn all-India basis. Mr, Carpenter said that he understood that thtJ 
Council intended to appoint shortly a rnarketing expert for the develop­
ment of agricultural produce in India and that for this purpose the Gov­
I'rnment of India were likely to make a grant of one l'lkh of rupees per 
annum for a period of three years. In his opinion the ~Iarketillg .offic ,r 
and the marketing branch of the Council will consider the questIOn ?f 
marketing of eggs also, and it- would not be right for th~ Board at tilL" 
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~l"W' to dl'finitply COIIlII,it tllt'lllseives as to how the marketing of eggs 
hitnuld be dealt with. He howevPr supported the Committee's repol't. 
Aftpr Jlr. Nurul Islam had rep)" ~d the Committee's report was adoptC'd. 

15. The Chuiwlltn announced that all the items on the agenda Iud bet'n 
finished. but that beforl' tilt' Board came to u close he would like 10 
r..r,·r to one or two math·rs. He said that Dr. )'IcHlle, Di!'l'c;tor, Iltliw,.i ,I 
II,stitute of Agricultural Rl'"t'lireh, Pusa, was due to retire soltletime 
li,;fore the Board would meet IWXt and he would like to say a word ,)f 
Il Pl'rt'eilltion of the variou~ servic('s which Dr, ~IcRae had' rendt'rpd to 
GO\'ernlltent and to thl' Inlpf'rinl Council of Agriculturnl Resl'nrch. At 
the time the Council WIIR forml'd Dr. McRad was Dot the Dirpctor 1)£ 
PUSH Ilnd 80 \VIIs not II melliher of tl{e Board, but he was nppointed ns 

,L IllPlnhpr of the very til',;t c()IIIIl,ittee formed by the Coundl, nal1lelv, 
thp Sugar Com mittel': and in that capacity an 1 inter as Director, Pm~, 
find as !I mell,ber of the Advison' Board his services to the ('olll1('il had 
bl't'll \'Pry Vlliullble, MorpoH'r, th.~ Chai(man had workl'd in clo,e lOIll'h 
with hill'l when Dr. JIcHap ucted as Agricultural EXl'l'rt to llle' ('"llIwii 
ftll' six months or so in H13:.! tlnd found him unfailing in good hILIt,)tlr. 
(,(>lll'tt'SY, lovaltv and ability; on his own behalf and tllRt of thl' Board he 
wi"h .. d· hill;. 0;\ his irnp~nding rl'tirellH'llt from service and dt'1' \rlllr~ 
frOIH thi" country, bon V{)YlI{l£' and long life and prosperity in his reti"e­
lllt-nt. 'fhf' Chuil'llIllll then thllnkl'd all the visitors for the trouble tI,PV 
hnd tl'k .. n in coming to uttend this Ille.,ting of ti,e Eorll'.1 lIll.1 hellll·d it 
in ih dplibt1rntions, He 1'1IrtiC'uli\rly i hanked Dr. 11 Ud~OI~. lJepllt,v 
Din·etor, Impl'riul BurPllu of Plant (lpnt'tics (Crops otilPl' thlll1 Ht'I·h:!;.!t') 
1".r till' vllluubl .. hell' h.·· hud giyen to the Board nncl to th,· \'ul:tto 
[{,·:,,'nrch Hchpltl('s COllllllittt't' and he f'xpr,>ssed his th:tll',s (0 all 11l"llIhpN 
il'!' the courtesy and j,iudn.,ss shLlwll to him. 

Dr .. McRae exprl'ssl,d hi~ gl'lltdul thanks for the kind 'I'ord .. tllftt 1~I'cl 
i>t'ell sHid nbout him and r.'que5ted thnt whl'never, Itn,\' of the In">l1I)1'1'5 

hapl'elH'd to go to tilt' Fnited Kingdom he "ould be ~·l"d if tlt<-.'" c0uld 
1':1.'" II visit to his hOIrIl' in Edinburgh, Dr. Hudson l'XIJl'l',sed his deep 
ind,·htudnt'ss to the Chuirman und the othl'r members of the 130<1]'(1 feor tite 
unfailing courtl'sy received by hilll during his sojourn in Delhi amI sad 
that he l'xct1l'dingly l'njoyed his visit. At the instance of ),11', Denldhar 
the Board pussed 11 \'ote of thOllks to the Chairillan id apprl'cinlion or 
th,~ abll' and tactful manul'r in which he conducted th~ proceedings of 
t he meetings. 

'fhll llIeding tllL'n Cfllllt' to II close, 

New Delhi; 

The 26th Fl'bruary 1934. 

CHARAN DAS, 

Secretary. 
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APPE~D1X I. 

Non DATED THE 7TH FEBRCARY 1934, BY SECRETARY ox SnLlE<:T So. 1.-DEn.lou <'r 
THB GOVERNIN.G" BODY ON THE RECOlUIEXDATIOSS or THE .o\O\"lStlRY BnAllD lUDB 
AT THE LAl'TEB S J4EETINGB RELD IN FEBRCARY AND Al"Gc8T 1933. 

1. Proposal for a grant of RI. 7,000 for continuing the Trador Work cOllduct~d 
by the Burma Shell Oil Storage and distributing Company of India during the 1933. 
34 season. 

Sanctioned. 
2. "Pr~poBal for the appoin~mp.nt of a permanent Standing Committee for the 

uammatlon of all schemes on soil problema lubmitted to the AdvilOry Board of the 
Imperial Council of Agricultural Reaearcb. 

Approved. 
3. Scbeme for statistical studies relating to Agricultural work in India (R •. 40000 

spread over 5 years) of Professor P. C. )[ahalanobi., Presid.mcy Collpge, Calcutta. ' 
Sanctioned. 
4. (a) Proposal for an extension of the work done on Invutillation on the relation. 

of Physico·chemical factors to the fertility of soils from DecemLt!r 1933 to the end of 
June 1934 (Rs. 2,420) by Dr. S. S. Bhatnagar. 

(II) Proposal for a further exteulion of the rel"arch work done on the .R.d of 
ions on the growth of plants by Dr. S. S. Bhatnagar from the tat January 1934 to 
the 31st December 19M-Rs. 900. 

Sanctioned. 
5. Application from the Government of Burma for a gr~nt of Ro. 11,200 'rrud 

over a period of three years for a schemt. of J'uearch into Pam.ite to contro the 
betel pest of sugarcane in Burma. 

Sanctioned. 

6. Application from the Government bf the ~orth·We.t Frontier Province for a 
j(rant of Rs, 64.250 spread over a period of 5 years for a ICheme for sugarcane re.~ar( h 
iu the North-West Frontier Provmce. 

Sanctioned. 

7. Proposed enquiry into the production of Hand~ori ~ugar in the Unit.-d Pro"inePt 
and the Punjab. 

Sanctioned. 
8. Application from the Government of the Central ProvinCH for a grant of 

Rs. 46,700 spread over a perio~ of 3 years in connection with a IICheme for furth~r 
investigation into vaccination of cattle again8t Rinderpest. 

Sanct.ioned. 
9. Scheme for conducting research in warble flies at the llukteaar Institute d a 

cost of Rs. 32,400 spread onr a period of 5 years. 
Sanctioned. 
10. Application from the Government ?f BI't;Jgal for a grant o.f Ro. 65,579 .pread 

over a period of Beven yean for research 1Oto dlaeaaea of poultry 10 Bengal. 
The scheme was sanctioned for a period of 5 years. 
11. Application from the Gov~rnme!1t ~f l\~ysore for. a ~nt of Rs. 2J).~ .pread 

over a period of three years for Inve8tlgatlon 1Oto Johne I dlseaae~ among anImal •. 

Sanctioned. 
12 Application from the Coorg Administration for a ,.ant of Ro. 1,11,430 .pr..ad 

over 'a period of five yean for reaearch work into the aelection of the moat ,ultabll' 
breed or breeds of Indian Cattle for Coorg. 

The recommendation of the Advisory Board that the scheme .honld be rejected 
was accepted. . . 

13 Application from Dr. G. S. Thapar, Reader in Zoology, Lucknow. "Cn!ver.tty, 
fro!' a' J1"ant of Rs. 2,';,460 spread over. a. period of. five YeB':I for an enqUIry Into the 
i'..Iminthiasis of eattle sheep and goats In the United Pnmncea. 

4.n"Groved. 
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14. Application from the Goverhment of Bombay for a grant of Rs. 85,122 spread 
over a period of ten years for research in sh(·ep breeding. 

Sanctioned. 
15. Application hom .the Gonrnment of Boml,ay for a grant of Rs. 82.821 spr~an 

ove,' a period of ten years for Researches on goat breeding in the Bombay P,'esidency. 
The recommendation of the Adviso,'v Board was not ac·eepted and the .cheme was 

rejected. • 

16, E.tahlishment of an AU· India Bureau of Animal HU8I,a!l(h·~·. 

Sanctioned. 
17. Application from the Government of the Punjab for a non·recurring grant ot 

R., 22,300 in connection with a scheme for the in.tallation of wheat milling and baking 
lahoratory at LyaUpUl 

Sanctioned. 
18. Application from the Director of Agriculture, BomLay Presidency. for a grant 

of RI. 2,000 for holding an all·India mango show in Bombay. 
The recommendation of the Advisorv Boa,d was accepted Ly the Governing Body 

'anel the Bcheme waa rejected. ' 
19. Application from the Government of Bombay for a grant of Rs. 48,916 spread 

over a period of two years for a tractor Ploughing Scheme for the eradication of 
Hariali III deep black cotton Soils. 

Tr.~ application was postponed till the next meeting of the Governing Body. 
20. (a) Application from the GO\'ernment of the r nited Pronnces for a grant of 

Rs. 4,650 ap"ead over three years for illvestigations into the malting and brewing 
tests of improved barley. 

(b) Application from the Government of the Punjab for a grant of Rs. 4,800 
sp,'ead over three years for an investigation into the malting and brewing qualitie~ 
of improved Punjab barleys. 

(el Application from the Government of Bihar and Orissa for a grant of 
Rs. 6,000 spread over a period of three years for investigations into the maltin!!" 
and brewing qualities of Bihar barleys. 

The Governing Body approved the recommendations of the Advisory Board ire 
regard to (a) and (b) and also sanctioned the Bihar and Orissa scheme (t') suLject tn 
Its approval by the Advisory Board at its present mEeting. 

21. Application hom the Governmellt of th~ United Provinces for a grant of 
R!. 38,566 spread over a period of three years for re~earch on sUlln hemp. 

Sanctioned. 
22. Application from the Government of North· West Frontier Pro\'ince for a grant 

of Rs. 44,940 sp"ead over a period of three years for an Entomological Survey Scheme 
in the North-West Frontier Province-Report of the Committee appointed to exallline 
the icheme. 

Sanctioned. 
23. Application from the Goyemment of Madras for a grant of Rs. 63,632 spread 

over a period of live years for a scheme for research on rural p,siculture-Report of 
the Committee appointed to examine the scheme. 

Sanctioned. 
24. Application from the Government of Assam for a grant of Rs. 68.174 spread 

over a period of five years for investigation into il'llit culti\'ation in Assam-Grant 
recommended Rs. 37,424 

Sanctioned. 
25. Application from the Director, Zoological Survey of India, for a grant of 

Rs. 1,500 for one year for carrying out investigations 0" the plant galls of India 
by ?Ill'. M. S. Mani. 

Th" recommend!'tion of the Advisory Board was accepted loy the Governing B0dy 
and the scheme rejected. 

26. Application hom the GO\,~l'llment of Bihar and Orissa for a grant of 
Rs. 78.680 spread O\'er a period of Ii\'e ~'ears for 1\ s<,heme of resear<'h on the ec')nomics 
(\f irrigation from tube wells. 

Sanctioned. 
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'2:1. Scheme for the investigation and cultivation of m~dicinal plants in th .. PUlljab 
at a cost not exc£'edlllg RL 70,470 8pr~ad over a period of five yean . 

• \pplication from the Gov~rnment of the United Province. for • !! .... "t of 
~ •. 1,01,970 \Rs .. 14,200 non·recurring and R •. 87,770 r .. eurrlngl .pr~.d O\'~r 5 y~"'" 
tm' III\'e,llgatlOn IIlto )f1Jlg~nou. dl'ug planta of the l'/Ilted 1'1'0\'; "n', 3"d th~.r 
<?fledive expansion as agricultural cropL 

The recommendation of the Advisol"y Board wa. a..-c"pted .nd th~ ., h., ..... \\·_ .. e 
.-ejected. 

28. Application from the Government of lIIadra» for .. grant of Ra. 75.000 .l .. · •• d 
{lnr a period· of five yean for a IICheme of re_rch on oil·_d. in the Madra. '),~'I' 
dency. 

Approved. 
29. Application from the Government of the United Provine ... for fin.",'i.1 ••• i.t­

ance to the Oil Technological Section of the Harcourt Butl~r Teehnologic.1 Inotltut .. , 
Cawnpore. 

The Governing Body did not accept the recommendations of the Advioory Board 
but sanctioned financial assistance to the extent of R •. 30,000 for one yoe, 1934·35. 

30. Proposed extension of the scheme of investigations of the "wither tip" 0; 
citrus trees by Dr. H. C. Chaudhuri for a period of four month. with .. feet from 
thl' 1st J I1ne 1934. . 

l!lanctioned. 
31. Application from the UO\'ernment of BomlJay for a IICheme of poultry I,r",dill, 

research in Western India at a cost of R8. 52,995 spread over 5 years. 
Sanctioned a8 recommended by the Advi80ry Board. 
32. Scheme by Dr. P. E. Lander for determining the feeding valuee of "~tU.iD 

lood grai,,", oil .e~d. and oil cakes for working bullocks and dairy cattle. 
Sanctioned. 
33. Application from the Government of Assam for a grant of Ra. 69,788 'Vft· .. d 

over a period of 5 years for a scheme of cattle nutritiDn. 
Sanctioned. 
34. Six schemes forwarded by the Dirt:ctor, Im.:>~rial Institute of Agricultl1,a! 

Research, Pu ... , regarding-
(i) Enquiry into minerals in pasture. and fodd~1'8 and .tudy of mineral require· 

ments of cattle (Rs. 26,520 spread over a period of 3 y .. an). 
(ii) Introdl1cing blood anal~si8 in animal nutrition work. (Re. 32,366 Ipnad 

over a period of 3 years.) 
(iii) Vall1e of Oil Cakes and Oil Seed. for working bullocks. (R .. 45,490 Ipread 

over a period of 3 yeara). 
(iv) Extension of laboratory faciliti".. (Capital expenditure Ra. 23,100.) 

(t.) Feeding valnea of oil see eli, cakea and oth"r concentrates to milch aninuole 
(Rs. 46,530 spread over .. period of five yean.) 

("i) Study of th" composition and nutritive value of milk of th .. cow, !'uHalo 
and goat. (Ra. 50,588 spread over a period of three yean.) 

The Governing Body accepted the recommendation of the AdvilOry Boord that 
tlchemes (i) and (ii) should be rejected and schem .. (iii)-(vi) .honld be aanctloned. 

35. Enquiry into the supply of coconut products and coconut oil in India at a co.t 
of Rs. 5,800. 

Sanctioned. 



.\PPE:\ ['IX II 

~, !: Ip.H_D lH£ 5lH Ft.BP.:. \f'.\' 193";, Bl' ~£o_R[T'H\. 'I~ SI'E..'['.l ~.). 2.-_\f'r'-II~TM£sr 

or COllllIITHS. 

1. """"/"'1} ('all/( H'Hding ('"",milt'f.-Thi. Commi.ttt'< h". Lei" appoinkd l,~' th .. 
1111I.otn,,1 COllUCll of _\grlcultural Rf'stardl on tht" reC(,I1Hlit>IJ(ldtlOIl of the Bl..lard of 
.J, ~ll,ullur. lind .-\nimal Hu.t.lInd.ry and it (o,,,iots of the follow in!; meIDLen :-

J. \. ico·Cl,airman, Imf>Erial Council of Ap'icultUl'al Rbear,'h-Chairman. 

2. Animal HUlbandry Expnt, Imp@rial Coune-il oi Agricultural R ••• arch. 

3. ~Ir. E. J. Brutu. 

4. ~anlar Do.t ~Iohammad KIl3n. 

5. Captllin l·. E. ~Ja,(;uckin. 

~. :\11'. T. F. Quirke . 

. 't'l'l'f'tary, Imp~l"ia) rOUlk"11 of _\~i·il. .. ultu\'al RI::'5t".1\' •. 'h-~t":...·1 I.t .. ry-i:.r·,,/tItit" 

It h,l\~ bff>1l .. It·('iul:d bv thf' \-il:E"-Ch.lirn!an (If tilt' CnulI\.'ll, ~ul,jt"l·t to \.·onfhn~a.t\ou 
I.y the .\d"i>ory B"lI'd that tho allnual report of ~Ir. SI.,tH·s Goat ..... ding H'heme, 
for 1932·33 [.ul.j.ct Xo. 28 I,i)] "hould fir,t l·t ,~,an!lnt'd hy this Committee. In addi· 
11(ln It i,.. intf"lltlf'f) to ('olhmlt thf' CommittE'e in rq;nrd to ":t'rt;lla que~tlons rdatintl to 
th~ ImprO\'t'.IHt:'nt of (.lttle lll'f't:'dilig whidl 'Ut. Hut Oft tht" _\~t'nda of tht' _·\(h·i:-ory 
Board ~ledlllg. 

It i. I'''''po>ed that the Committee .honld Illet·t at X eW D.lhi on :;\Ionday the 19th 
F.[,ruRI·V 19.>4 at 2·30 P.M. in one of the Commith'. Rooms attach .. ,1 to the Conference 
Re.om in the lint 800r, South Block, Imperial S.,.,.etariat Butlding<. 

2. SQil Science Committu.-At its last meeting held in August 1933 the Ad"i.o .. y 
Ill)a.l'd ullotlllmu\h.l~· I"f"t'ommt'ndf"d th'lt a ~talldiug tt'chnl('al \.'l.IIlJlllittt,t., ~h\.)uld he appoiotE'c.l 
for the pxaminatlon of all .~h.m •• of '011 r,'.,'areh .u[omitted to the Hoard. The per· 
eonnol of the committee WAI I.ft to b@ .ettled h' the "ice·Chairman to the Council . 
. '\t it. meeting held in November 1933 the Gonriliug BodV ag .... d to the appointment 
of a Soil Science Committee under rul@ 30 of the Rule~ and Regulations of the Imperial 
CounCIl of Agricultural Research consisting of th .. following :- . 

Tht' Yice·Chairman. Imperial Council of .4.gricultural Research, Chairman, 
of,officio. 

The Agriculh.ral Expert, Imperial Council of .\g .. icultuml R ••• a .. ,·h. 

Dr. J. K. Balu, Soil Phycist, Suga"cane Reoearch Scheme, Padegaon, Bombay· 
Deccan. 

Mr .• -\. P. Cliff, Deputv Director of .4.g .. icultu .. e, Xorth Bihar Rangt'. Muzaffar· 
pur, Bihar and Oris..<a. 

flr. J. C. Ghooh, D.&., Head of the Dtp.;rtment of Ch~mi,(ry, Dacca l'ninrsity. 
Dacca. 

P ... K .. ishnan •• I\gri<'uitural Chemist to the UownUlIent "j Hyd ... abad. 
D •. }}. ~Iak~nzi@ TaylH, ~1.fl.E., Ph.D., D.Se., F.I.C'., Dirl'Ctor, Irrigation 

R .. ~arch, Punjab. 
Rao Bahadur B. \·iswo .. ath. F.I.C., Ag .. icultu .... l (,h~mi.t to the Government 

of ~adras, Coimbatore. 
The Agricultural Chemist to the GOHrtlment of the C~ntml PI'O\·ince •. 

The Sl'Crt·tary, Impe .. ial Council of Ag .. icultural Resea .. ch, SfC'retary-<J:-ol!i6o. 
The Committee will m .. et at 2·45 p.:II. 011 ~londllV tlw 19th Ftl.ruarY,1934 and 

c<,n.ider the unde"lIItntioned Items of the .-\g~nda. • 
27. IiI Appli<'atioll from the l;onrnm~nt vf Ben~al fo,··;\ "Continuation grant of 

Rp. 18.800 .pread OHr three ~'ears for res~a .. .:h into properti.s of <'Ol1oid soil conoti­
h,ent. by Prof. J. X. )Jukherjre of the Calcutta rnl\·e .. sity. 

C 
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(ii) Application from the Gon'rnm!nt o~ the Punjwh for a Krant of R •. 13.:~':' 
spread ov~r three yean for a scheme to IIIvestlgate the chang ... in the microllora of Kallar 
and alkahne soils during reclamation-by Dr. Jagjivan Singh, M.Sc., Ph.D. 

(iii) Report on the investigation. carried out hy Dr. A. X. Puri, 1I.&' .• Ph.D.1 
A.I.C., on the standardisation of Physico·chemical "ain(!le·nlue" m .. llI8uremf'nh mo. 
lui table for Indian soils. 

In addition the Committfoe will also consider :-
(i) Proposed fonnation of an Indian National Section of the In~rnation .. 1 Soci.ty 

of Soil SCIence; 

(ij) Papers regarding the third International Soil Scient· .. ConlCr ...... 

The Vice·ehainnan to the Council has aloo invit .. d Prof. J. X. l\fukh .. rj~ .. of the 
Calcutta University to attend the meetings of the Committee and of the Advi-.>n­
Board as a visitor. . 

3. Rice Committee.-There are certain leheme! of rice ru ... rcb and progre •• 
reports on rice research echemes which are included in the _genda for the con.Hi",· 
ation of the Advisory Board. The Vice· Chairman to the Council oon.icl.... th.t it 
will be an advantage to have them all examined in the lint instance by the Committ .... 
of the Board which examined similar report. at the last meeting of the Board h~ld 
in August 193. and which conoi~ted of the following gentl~mf'n :-

The Vice·Chainnan, Imperial enuncil of Agricultural R ...... ar.:h. Chairman, 
ex·officio, 

The Agricultural Expert, Imperial Coullcil of Agricultural R .. aE'arch. 
Prof. J. C. Ghosh, Dacca Uninrsity, Dacca. 
Prof. P. K. Parija, Ravensh'1w College, Cuttack. 
Dr. F. J. F. Shaw, Imperial Economic Botanist, Imperial In.titutfo of Agricul· 

tural Research, Pusa. 
Rao Bahadur B. Viswanath, F.1.C, Agricultural Chemist to the Gonrnment of 

Madras, Coimbatore. 
Mr. M. Vaidyanathan, Statistician, Imperial Council of Agricultural n.. ... arch. 
The Director of Agriculture, Ma4ras. 
The Director of Agriculture, Bombay. 
The Director of Agriculture, Bengal. 
The Director of Agriculture, United Province •. 
The Director of Agriculture, Bihar and Oris83. 

The Secretary, Imperial Council of Agricultural Re~ ... rch, ~'~tary, 
ex·officio. 

The Committfoe will meet at 2-45 P.)!. on Toe.day th .. 20th F~I.ruary 1934 in thp 
Committfoe Room and consider the nndermentioned item. of the Agenda of the preaent 
meeting of the Advisory Board :- , 

30. Annual reporte on the working of the rice reRarch leheme. in Bengal and 
Bunna for the year 1932-33. 

31. Application from the Government of Bengal for a g',ant of Re. 21!600 ap, .. ad 
over five year. for a scheme of reeearch on the bio·chemu:al and phY'lco-ch~fI1l,· .• 1 
properties of rice at the Dacca Univel1lity. 

32. Application from the Government of Bengal for a grant of Re. 20,812 .pr~ad 
over three years for a scheme of research work on the physiology of the nee plant 
by Dr. S. P. Agharkar. 

33. Application from the Government of the Central provinc... .~~ a grant. of 
Rs. 10,088 spread over four year. for research work on the "Gangal peat of nee· 
entomological work under the leheme of rice research already sanctIOned by the Coonc,l 
for the Central Provin~. 

The Vice·Chairman to the Council baa abo requested the Puhlic H ... lth ('ommi.· 
sioner with the Government of India to attend the meeting of the C~mlttee. In 

connection with the Dacca Uninrsity scheme of research .... ork on the blO·ch"'JIIcal 
and physico·chemical properties of rice. 



51 

4. Fruit C01nmit', ... -In accordance with the practice followed in the past th~ 
Comnlittee of the ('oundl which consist. of the memhers named below will examine­
the fruit schemes on the Agenda :-

The Vice·Chairman, Imp~rial Council of _\gricultul'lll Re.'earch. Chairman, 
ez-officio. 

The Agricultural Expert. Imperial Council of Agricultu"al Research. 
The Director of Agriculture, :\[adra •. 
The Director of Agriculture, Bomhay. 
The Director of Agriculture, Bengal. 
The Director of Agriculture, Cnited P'·O"illl'e., 
The Director of Agriculture, Punjab. 
The Director of Agriculture, Bihar and Oriua. 
The Director of Agriculture, Central Pmvinces, 
The Director of Agriculture, Assam. 
The Director of Agriculture, Hydel'al,ad, 
The Director of Agriculture, Baroda 
The Agricultural Offic .. r, Baluchistan. 
l\Ir. P. H. Carpenter, Chief Scientific Officer, Iudia" Tca _\"uci"tiuu, 
The Chief Publicity Officer, Indian State Railways. 

The Secrl'tary, Imperial Council of Agricultural Re.earch, Secretary, ,-x'officio, 
Th .. Committee will me .. t at 2,45 P.ll. Oll \\'e<llle,<I,,\' the 21,t Fel,ruar\' 1934 ito 

the Conference Room and consider the following fruit schemes:- . 
34. (i) Application from the Baluchistan Administration for a grant of 

R •. 49,600 spread O\'e,' a period of five years for a scheme for establishing 
a "Canning and Fruit Preserying Research Lal,omtory" at the Fruit 
Expe"iment Station, Quetta. 

(ii) Application from the Gowmment of th .. Central Provinces for a grant of 
Rs. 1,49,640 spread over a period of tel.' year" for a scheme ior research 
on the orange crop of the Central P,·ovlJ\ces. 

(iii) Application from the GOyel'lllllent of His Exalted Highness the Kizam 
for a grant of Rs. 74,300 spread over a period of fi\" years for a fruit 
researcb scheme. 

(iv) Application front thl' Government of the Punjah for a grant of Rs. 57,430 
spread ove,' a period of five years for a scheme of research on citrus 
stock and grape vines ;n the Punjab. 

( •. ) Application from the GoVErnment of the Punjab for a grant of Rs. 35,os2 
spread over a period of thr~e years fOI' " scheme for a San Jose Scale 
survey in tbe Punjab. 

5. A!1ricu/tllrai Pro!I"'" Report. ('o",mittee.-In accordance with the usual prac­
tice the Vice-Chairman to the Council has subject to tll(. Acjyiso,'Y Board's approval 
appointed the undermentioned committee to examine the progress 1·.ports of agri­
cultural schemes on the Agenda:-

The Vice, Chairman, Impcri,,1 Coupeil of Agricllitural Research. Cbairman, 
ez-officio. 

Th~ Agricultural Expe,·t, Impedal Council of AgriclIlt ural Reseat'ch. 
The Director of Agriculture, Bombay. 
Thl' Director of Agriculture, Bengal. 
The Director of Agriculture, Punjab. 
The Director of Agriculture, Bihar and Orissa. 
Tbe Director of Agriculture, Assam. 
The Director, Imperial Institute of Agricultural Researdl, Pu".., 
Mr. P. H. Carpenter. 
Pmf. T. Ekambaram. 
Prof. J. C. Ghosh, 
Dr. Nazir Ahmad. 
Prof. P. K. Psrija. Rawnshaw College. CuUad" 

The Secl'etar~-, Imperial ('olln,'il .)f Ag.ncuitllral Re;.?,:ch, -::ecretary. 
ex-officio, 
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l'he Committee will meet at 2·45 P.X. 011 l'hul'8day the 22ud February 1934 in 
the Conference Room. and will colL:lider the followlll8 progl'e .. "'porta :-

35. (i) Annual I'PPOl't of th., .\);I'il'ultural nwtt'omloltV 1"'~lIch or th. Il1di"" 
Meteorological Department,' Poona, for the ve-ar ... ,dlll" tI, .. 21.t Au'·uol . ./ 
1933. ' eo ~ I 

(ii) Final report by Prof. p, K. Pal'ija <-II the acheme of ,. ....... ,,·h wurk Itl 
Water Hyacinth in Bihar and Orioll&. ( 

(iii) Report on the work done on the icheme of re.parch 011 the ~tr"l't of ioul 
on the frowth of plante by Dr. S. S. Bhatnagar <Iuri.,!! the p .. riod F.loru· 
ary 193 to August 1933. 

6. Potato Schemu f)"mmittee.-The Vice·Chairmao jQ the ('oolleil l·oll.i.I ... 1 
that it will be an advantage to have the potalo schemes Oil Ihe Ag,,"d. u.mlll~d In 
the first instance by a Committee and he has accol'dlllgly al'po",l.·d, .111.1 ... ·t to the 
approval of the Board, the undermentioned Committee:-

The Vice·Chairman, Imperial Coullcil of Ag"icultural R .... .,arch. Chairma", 
"x·officio. 

The Agricultural Expert, Imperial COllncil of .\gricultural Ru .. arch. 

The Director of Agriculture, Bombay. 

The .Director of Agriculture, Bengal. 

The Director of Agriculture, United ProvillceB, 

The Director of Agriculture, Punjab. 

The Director of Agriculture, Bihar and {hi • .a 

The Dit-ector of Agriculture, AS8Ilm. 

The Director of Agriculture, Central Provillces. 

The Director, Imperial Institute of Agricultural Research, PUlA. 

Dr. P. S. Hudson, Deputy Director, Imperial Bureau of Plant Gplwti". I,for 
crops other than Herbage) Caml.l'idge (now on a vi8i~ to India). 

Pl'of. P. K. Parija, Ravenshaw College, Cuttack. 

Dr. F. J. F. Shaw, Imperial Economic Botanist, PillA. 

Rao Bahadur B. Viswanath, Agricultural Chpmiit to the GOVf'rnm,,"t of ~rad .... , 
Coimbatore. . 

The Secretary, Imperial Council of Agricultural Reae8fch, Secretary, 
ex·officio. 

The Committee will meet at 2-45 P.II. on Friday the 23rd February 1934. io tbto 
Confel'ence Room aod will consider the following echem.,a :-

36. Provincial Schemea of Potato Reaearch:-
(A) Application from the Government ot Bengal for a grant of R.. 48,950 

spread over five year. for a ICheme of potato re_reh. 
(B) Application from the Government of the United Proviocea for a grant of 

Re. 41,790 spread over five yeafl for a echeme of potato n.earch. 
(C) Application from the Government of the Punjab for a grallt of Re. 37,760 

spread over five yeafl for a ICbtome of potato research. 
(D) Application from the Government of Bihar and Ori... for a grant of 

Rs. 21,096 spread over threa year. for a acheme of potato research. 
(E) Application from the Government of the Central Provinces for • gran~ of 

Rs. 15,246 spread over three years for .. echeme of potato research. 
(F) Application from the Governmen~ of .o\aMm for a grant of Re. 56,948 .pr~ad 

over five yean for a acheme of potato research. 
7. A statement showing the time and place Clf the meetings of the aoon m~n' 

tioned Committees is encloJsed (Annexnre). 
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A~~ExeRE. 

StRv>m~nt <howing the time tlnd pItlce of th .. meNing_ ·)f the "tlrioue Con\lllitl~d 
which will meet from th~ l!Jth-~3rd Februtlry 193~ in connection with the 
Adciaory Bwrd JIeet;ng, 

Agriwi/ure, Animal HU8bandry. 

M'JJlddY. l:)th February 1934 Soil Sci.'nce 
2-4.5 P.)!. 

('ommitt~.,- CanI" Breeding Committee 
-2-30 P,ll, 

Subject Xo. 27. 

(Conference Room). 

l'u··"day. 2'lIh F€brudry 1934 RiC<' Re.~ar~h Schemes 
Comm;u,·e-2·4·) p.lI. 

:,ubjec! ~oe. 30-33. 

(Conf .. rence Room). 

W"dn".<lay. 21st F~bruary Fruit Committee-2-4S P.l!. 
193t. 

Thllr-day. 2:!n<1 
1934. 

Subject Xo. 34. 

(COnfMence Room). 

FebJ'Utlry Progrf'es Reports C'>almittee 
-·:!-45 P.ll_ 

Subject ~o. 35. 

(Conference Room). 

F,·jc!ay. 23r<1 February 1934 Potato R<'se .... ch Sehemes 
C(·nlmiUee- 2·45 P.ll. 

Subject. .'o. 36. 
(C'onf"rence Room). 

Subject No. 28 (i). 

(Committee Room). 
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APPENDIX III. 

Non: DAT&D THB 20TH JANUAl!.Y 1934, BY SBCRftAl!.Y, ON Sl"IUE(:T No. 6.-ApPUCATI')lI 
FROM THE GOVERNMENT or BIHAR AND ORI'"'' rOR " GRo\!I'T OF Rs. 6.000 .rRUD 
OVER" FFRlO!) OF THRD. YEARS rOR JIIIVE~TrGATIONI!I tI.'Tn THE !oI"LTIlIG AlID 8RI\\'ISO 
QUALITTB8 01' Bmu BULBY8. 

;At its mee~ing held in February 1933, the Advioory Board conaid .. red an appli. 
~atlon. (nC?t p~nted) from ~he Government of the United Provincea for a gran\ for 
InVestl~a~lonl Into the malting a!ld brewing qualitiea of improved barley and augfl ... 'ed 
that slll?-llar proposals be lubmltted by thfl Government. of the Punjah and Rlhar 
and Onssa I!IO that the requirement. of the three province. might I.. con.id~r.d 
together at the Board'i next meeting. At the meeting of the Board hpld in AUj!u", 
1'933, however only the Punjab Scheme (not printed) had been received and &.II, 
Board accordingly recommended both the United Provinces Ind the Punjab I<'h .. rn ... 
for sanction. 

2. Before the United Provinc... and Punjab achemea wue plac.d ~for. th .. 
Governing Body, the Bihar and Orissa Bcheme waa also receiv.d and it w .. 1111 •• 

mitted to the Governing Body at it. meeting held in November 1933 along With th .. 
first two schemes. A copy of the note dated the 11th November 1933 ngardinll th. 
Bihar and OriS88 scheme which waB circulated to the Governing Bod,. at ita I •• , 
meeting is attached (Annexure). The Governing Body sanction .. d al\ th. thr ... 
schemes, the sanction to the Bihar and Orio .. ach .. me heinl{ luhjf'ct to appronl by 
the Advisory Board at the Board', next meeting. 

ThE' scheme is accordingly for the conoideration of the Ad,~iROry Board. 

-
ANNUURL 

NOTE DATED THE 11TH OF NOVEMBER 1933, BY SIICRETARY, IMPERIAL COt'lICIL OF A';RI' 

CULTURAL RESEARCH, FOR GOV&lLNINO BoDY MUTING, NOYln.uB 193.>.­
ApPLICATIOIII FROM THE GOVERNMENT OF BIH"R "NO ORISO" FOR " ORAST or 
Rs. 6,000 SPREAD OV&lL A P&lLIOD 01' THRn YURI I'OB I.VESTIG"TlONS I.TO TM. 
MALTING AND BRBWING QUALITI&s or BIBAB BABUYS. 

The note dated tho 22nd August 1933, alr~dy circulated to the Governing Cody 
dealt with applications from the Government. of the United Provincetl and th .. 
Punjab for grants for investigations into the malting and brewing qualiti.. of 1m· 
proved barleys grown in those province.. The acheme for aimilar invetltigatioDl in the 
case of Bihar barleys, referred to then-in, ha. now been receind (Encloaun) from 
the Government of Bihar and Orisaa. Thi. acheme involve. au expenditure of 
Rs. 6,000 spread over a perioel of three years. It i. proposed to place this ach"m .. 
before the Advisory Board at it. next meeting to be held "bout Februar;r 1934. ..h. 
however, the scheme is on the same lillea &I the United Provincea and ,h. Punjab 
schemes and as it j" important that if sanctioned it may come into operation at t"e 
same time as the other two schemes, it is requested that. t.hi' acheme ma,. alao Inndly 
be considered by the Governing Body along with the Uuited Provi~ and the 
Punjab schemea and that provision:.l ;tinction rna,. b. accorded ~ i' with the Arne 
priority as to the other two, subject to it. approval by the Adnsor;r Board. 

Enclosure. 

INVESTIGATIONS INTO THB MALTING AXD BaaWINO QUALITIES OF BIBAB BABLan. 

Bihar iB one of chief barley growing provineea in India and \.la- 15,25,CM?O acres 
under the crop. The question of exporting barley hal become Important. m VI~ 
of the 10 per cent 'tariff preferen~ under the ~tawa a~eemen' and a. a fi .. t .t~p 
it is essential to find out the malting and brewmg quahtlea of barley t,.pee grown In 

the province. 
2. The Imperial Economic Botanist haa done and is doing a g,..,at deal of "")~k 

on evolving new barley tTPes and he has agr~d to co-operate with. Department. In 
BO far .. this acheme 18 concerned. The Asalstan' EconomIC BotanIst 11 lIU"eylng 

• the various types now grown is the province samples of which WIll alao be sent for 
testing. 
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3. It i. proposed to ship during the first two yean two s~t. of 20 samples from Cal­
~utta and Karachi to the Organiser of Research to the Institute of Brewing in 
L<!ndon for testing by Dr. Bi.bop 8 method of bag malting. Calcutta is the proper 
port of shipping for the produce of Bihar and OriS83 but it is well known that 
malting and brewing qualitie. are profoundly affected by lengthy sea voyages and 
other caUlel. It ie, therefore, proposed to send duplicate samples from Karachi as 
well. In the third year only one set will be shipped from the port which is indicated 
the best after the first two years' tests. 

4. The COlt of the Icheme for three years will be Hs. 6,000 as per details helow ;-

Iso y .. ar. 2nd year.13rd year. 1 Total. 

IRS. 
1. Cost of 20 duplicate samples for Z years I 400 

and single samples for 1 year including 
pa~kinl.l', freight, insurance and other i 
chargee in England. ! 

I 

2. Brewing and malting chargee of above j 2,000 
samples at Rs. 51) each. 

Total Z,40U 

Rs. 

400 200 

Re. 

1,((;0 

·\O<.lU 1,000 5,000 
___ 1 ______ _ 

:!,400 : 1,2UO 6,000 
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APPEXDIX IV. 

NO"I~ DATED m. 22NB JANt:AI\Y. 1934, BY 8E(;BE'IABf, 01< lS':&J[l'[ X,>. 7.-~. Hl"t ,-:: 1HI: 
INVESTIGATION OF THI LU~'HI8TOBY, BIOlOO)lI(;S AND Dl.n:LOP1'Eloo'T of t Bt-H W .• :El< 
FISHES OF BENGAL BY DB. H. K. Ml'KHEBI[E OF 'IHE l'AIATH4 l:!(I\'UhIH .. ~ 
COST OF .He. 7,870 BPREAD O\'EB A PERIOD OF THREE YlAR~. 

Attention is invited to the attacLed lett~r hom the Gour"m,,"t I.of li~ul!!al. Xu. 1 .. 2. 
dated the 10th January 1934, forw8I'ding a .... ·heme f., .. "~"'''H'h 011 Ih .... 1..111. t,., 
im·e.tigation of the life·hi8Ior~·. LillnonllU lind develupment I.f fre.h \\ .• , .... f..,h •• If 
Bengal (Annexure). The ~che".,e in\,u"'" R nnn'I'f't'ur"1I11f 1011.1 r.,·ur",,!! ~'I'~".ht\ll. 
of Us. 650 and Rs. 7,220 respectively 01' II to(al e,p"'lIil,ur~ lOf H •. 7.B70 .I ..... ,j ,,-.1 .. 
perIOd of three years Out 01 this, R ... 650 to\\,.rd. IInn·r""lIrrin~ ""pelulltlt,. ,,,:J 
Rs. 600 towards recurring expenditu .... WIll I,e prun,\ed I.~' ,he ('Mlt-Utt .. l .. ·\ .... ·ty. 
The net amollnt lequired frum Ihe Conn. il is 1';"0 H •. 6.b20. 

2. The scheme is no\\' for (he "oll>id~ntlj,," of ,he .\.d\"i,,'r~' 1:""1'11. 

AN!([XI'RE. 

LEITER FROM THE SECRETARY Til lHE GUVERS)IEST of' fa:"r."L • .:\(iHlf l'Llt'HE 4"-!1 l~r -. 
TRIES DEPARTMENT TO THE SE.CRETARY. P,(PEHlAL ('OrSI'IL Of .. \riRJ!" l'LTl'n't 1:f:"J..'~.I!f 
Ilio. 142. DATED THE 10TH JA!(l'ARY 1934. 

lVintll }fI"",illlj of the Atlri.<or!J Boal'n ,,/ "", /'"I)l'riol f'ol/uril IJl ,1~fIJr"IfH/'" 
}l;>,oIJ,,,,.rll 

In continuation of tilts ,DepartlJl~llt let IeI' X o. 1. daled the 2,,01 Jon",,· ~ Pj~. "" 
the subject mentioned a 1,0'"", I am directed i,)' (J:e G<'\'eJllm~1I1 ,.f S""i1al ~Ii.".t'" ot 
Agriculture) to forward herewil!l, for inclu ... JO in the "~.lIda "f the 111<_111,': ",' Ii:· 
next Advisory Board, two under,noted" ftheme$ (ElIllosur .. I). "hid, are ai,,, "I i·:·)·dd 
by the Proviucial .. \.gl'icnitul'al Her:eill'eh Co.rJlnll~t1~(l'. tfJgt"tt~t''' "ith J·t"I'·\,'f.~ .. ,' .·h 
from the minutes of the meeting oi the Committee (Enclosure Ill. A •• u~':"I .. i I., 
the Committee. the Calcutta l'ni\'el..jty i. willin!!. to lIleet t':f' ,'1','1 01 Ilem.-

(3) for cleaning thE' tank 
(4) small observational hllldl"ry 

(5) continge·ncies 
and (8) special appararu~, r{'agents, l'('. 

1:-. 

in respect of frebn water fishes .cheme [, ide '''i Y of It'tt"r dated 12th l.Ie('.m"~1 :m 
from Dr. H. K. lIIookerjee, D, Sc,. Head of the Del,allment ,.f Z"..,II·;;Y, """1' .. ty 
College of Science and Techn"logy, Cakulta el ... lu",./ (Enciusllre Ill)) • • • 
• * • I am to say that t!~e Local Go\t!l'nmpnt rfl('ommf'J)(lrd tit .. !'If i ".1 f'\ 

subject to the condition thai no financial Io.'.iEty de· .. oh'~. 011 IOfm, 
2. One hundred and fifty spare copie. ~ach (of Ih •• cheme will I.E' f.,I·\\al";".! b loa 

direct by the Director of Agriculture, Bengal. 

ESCLOSI'I\[ II. 
EXTRACf FBOM THE MINI'TES OF THE SU·I.!(TH )lEE'TISG (IF 'lHI: nESGAL PRf)\'IS(HL A(;PI 

ct'LTIJRAL RESEARCH COlOI:TITE. HELD (oS THrR~D-'T 'lHr: 7TH DE([}fIlFI< 1933. .. . 
3. Scheme for the Investigation of th ... Likhi.to~y, I.ionomic8, and ~E'v~I"l'm~l:t 

d fresh water fishe" of Bengal hv D,·. H. K. ~r"kIIH;.:e (Of Ihl' Ca CuI" l nl\~rtltv·­
Dr Ghosh said th,,~ h. was verv 11011btf,,1 of tl>~ !cheme htoinll 8CCE'!.tp,J "v tl ~ 
Advi80rv Board as it had no direct referel!i'>' to Agricullure. :\ ... ·hem.. har! f.e4 o 
approved for Madras where it was considered that tre perfOnnial tanks ,,'f're inti"., ... ,ly 
,'onrerncrl with the a~icnltnrilts' life. 

----.-(I)-Sch>m' f~~-th-:;i~,· .. ~ti~,t;')n nf th~ \ir",·hi~torv. bio~omi~ ao.l. ~~;'I?pm' .. nl 
(If fr .. ~h w~ter 6,hA~ of nE.'ng!\\ by Dr. H. K. :\Iookl'rj .... of thp CAlcutt. l n"'t'c"t.v 

(2) • • • • • 
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A. the .chclJle was i"e,\.j.'8i"~. Ii "as a!lre~d that it should gil forwe .... 1 wit:: 
the follow ing proviao:-

That items 3, 4, 5 and 8 in the e.tilnate of e"p~nditul~ shoul,.! I,e inet I,~' 
the University of Calcua .. , 

• * ... * * 

ESCtoSL'RE III. 

(;"P\' (,r LErn:n, lHTED THE 12TH DECDIBEP 1933, .nr", Dn, H. K. !\IIV)KrnJEE, D.Se, 
HUD OF THE DEPARTl!EST OF Z')OLn'n', rSIVERSITY COLLEGE or SCII!:X(E ,\XI> 

T~l'HSOLOGY, CALCTTTA, TO THE DmEIT,m or .-\GRICrLTl·RE, BEXGAL 

r have the hOllour to inf~l'nt 
IL" "'lSi of the following items-

3,. For clellning th .. tllnk . 

-t. 1';111611 ob.ef\·ntionlll hllt(·h.'I'), 

.3, l'ontingencil't-i 

thnt the Cninrsity is willillg to ulHlertak .. 

8. Special nppul'utl1~, rl'ag,·nt:i. (,tt". 

Rs. 
3('" 
530 

3"r, 
lUl' 

£1;' tht:' inn>stigatioll of the hfL'-hi:=-tor.v, 1'\01IiHlIll'S ,\lui dt'\-dup.Ht>\lt lIf frt'.!'h-\\ateL 
fi~la''i of Bellgal ot the f:l'hUllt' ::iuLmitted II.\" I'h:'. 

S. fH.~! t: rut: Ttl!:: 1:\ VE!'-OTjl; \TIllS u1' THE Llt"E-HISTOH Y, BIII~II)tH.:~ AS'D DE\'£lOPllE:\T Of 

FRE'H,\V.\1'ER FISHE" 01' DENLO,\I.. 

[11,/ LJ .. , 11, A' . .1/""/.fI'I"f'. D,S,'., Hwd 01 tilt V",if(rtlllf'Tlt 01 Z",,/r'!/!i. ('"i,r",'., 

Coli,'y" oj /'jei'Me and TccllllO/"'.I!1, CalC/lila.] 

Fi,1. i, II staple fuod with the people of Bengal. The price of fish is Pl'"toy 
high and is I\tIW Rettin~ bt~ym!d' the tap:l.clty of ordinary pel)plt! to have It as fOIJI1. 
011 I h~~ nt hpl' hand thl'reo art" Exceptional opportunities in Bengal fOl' l'eaI"in~ fish 
a11tl .. i~(';cllltlire IIWy wdl fon!} a sort of home indus~l'.r, rllfol'tunately there -is no 
n"llt,!'y rlt~partmellt in nellg~l! whert', if I mav he allowed h ... say. there is ample 
rllilm for illlpl'o\'ement in fi::h-cultur~ applyiilg well-directed ~('ientifie methods. A1thou~h 
cc-rl"ill amount of sv,tematic st"d,' 011 fishes has been dOlle in India. the Iife-histor\' 
nllci biology of frt'sh-water fpod-fishes .. eIlmin to be investigated, The knnwled~e ,:f 
th",,- has grent bearing no! only on the economic •• pect of fish culture hut will 'e' 
of I~t'.'al help in the contlol of malaria by employinc: it in reuring fishes ,,,hicll 
fpt.') .. l l1l1 mo~C]uito la .. ,'ff'. It i~ my intf>ntioll, therefore, to ~tud:-~ the life-hi5torie~ 
cof fl·~.h-wnh>r fnod-fishes of Bengal. and to start with. I shall take up the ~It"i,\' 
of the life.history. df'velopment, and hahit. nf tre (,omlrnn enr]'. ~I-.. Inhnratm'y 
is \\,,·11 equipped and has 8n unique oppor,unit~- of enquirilH( into the,e !,rnh'ems l,~· 
fP3son of having within it~ ('omp\)lI11tl a \,fI'~. hie tank. The in\'esti~ation from thfo" 
ecnnnmic standpoint can be fmitfu\ if the methods ai' practised by fishermen are 
cnrrelnted with Inhorntorv methods, Fmthermore, this Inhol'atnrv hf'in~ situated ir. 
th,> suhurbs of Calcutta: first hnnd infnrmation as to the methods used by \('cal 
f'oher",en in carp culture cnn easily be gatherf'd and the yar;ous fish-fries of carp 
sold in the markot can he readily pl'ocllred fnr pxaminat ion. Fries "htainahle froro 
dea'el" as carp verv often ennlain certain harmful fish larvre which destroy the carp 
p"publinn in l"nks. The practicnl difficult.... hnw~vPl'. i. creat in stncking tl'e 
tonk. with carp fries nwinll tn th" lack of kno\\'I.d(!e of Plethod. of separating­
th~ various species of fhh 131'\'''' mi"f'<l tOl!ether, Thel'f'forp, tre ch'lfactf'risti('!l cof 
fish \.Irvltl parti~ularly or ~arp .• honl.-l I,. detprminf'c1 heforp the hftpr can hp rp~re,i 
in l:lnks with proMt. - The h"bih (Of f,h hrv,,· ""<l fhf'il' adnlt. an<l the duratinn jf 
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tim'3 to completl' the life-cycle uuder dilJuent ,'oud, ;\' .hould be iu\,.,stiga:ed ill 
this connect ion_ It is interest ing to obperve tha. '0 l~r the cp.r" ..... known (1n~7 
to breed in the oppn stream or ri,-er, and thllt they did n,'\ breed ill fr ... h-wa!~r 
tanks, But c~rtaill fi.hermen in the di.trict of ~1idll' fure a<IDally breed carp. ill 
.pccially devised tanka e.ltd I am, at pre,..,nt. Itudying these m .. thod • .Illd trying 10 
investigate how carp-culture con be done .. -ith profit by all_ 

For the inve.tigation of the proh!em., my t'nivereily i. prepAred to rend~r' kll 
laboratory fadlitieB, 'e>.cepting 8peeial appe.rat.ul that will I.. ~uir.d for the 
porpo!e_ Besides this inve@tigation rpquire& re.earch srholar. 10 I>I! employed 
excloeively t" work under my direct Guidance. 

The cost of the acheme will be .8 follOW8 :-

I. Rellliarch Assiatant at RB. 150 a month for three ye .... 
2. Special attendant to look over the tank Hatchery. ete., 

Rs. 20 per mensem for three years 

3. For cleaning the tank 
•• ElmaIl observational hatehery 
5. Contingencies (for 3 years) at Rs. 100 per year 
6. Purchase of fry and adult carp . 
7. Travelling for visiting various fishery tan'" 
8. Special apparatus, reagents, etc. 

Total 

R,. 
1},400 

at 
'::!O 
300 
650 
3(10 

3('l> 
200 
100 

7,8;0 
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APPENDIX V. 

Non DAnD rn. 22Nn JANUARY, 1934, DY SECRETARY, ON SUBnCT NO.8 (i).-REQUU"f"" 
nOli m. DACCA UNIVDllITY, DACCA, rc.B SANCTION TO TIB PU11.CH48. 4% _ 

.8TIIIAnD ('OWl or Rs. 1,695 or APPARArDS B.IIQULREIl rOB TIU YI!:AB 1934·35 IX 

CONNaC'l'lON WITIl.TIla 8ANCTIOlaD &CHnU or USBABCH WOB][ (I) ON TH:a MaCll4JllCAL 
ANALYSII or LArBlUTlC SOIL' AND (ii) ON THE NUTRITION or THa RICE PLANT. 

I 
Attention is invited to the attached letter (Annexure 1) from the Government 

of Bengal, Agricuiture and Industries Department, No.1, dated the 2nd JanuarJ 
1934, and enclosures on the 8ubject mentioned above. I 

2. On the recommendation of the Advisory Board, in 1929, it was decided thai 
roch year's requirement for apparatus, e~c., should be examined on its merits on 
receipt of detail. from the University. The annual requirements for apparatus were 
originally estimated at Rs. 2,000 per annum, but the recurring amounts actually 
sanctioned up to the year 1933-34, are as follows ;- i 

1930·31 

1931·32 

1932·33 

11133·34 

Rs. 6,518 including a capital grant 
of Re. 5,000. 

Re. 1,806. 

R •• 2,000. 

RH. 1,756. 

3. The proposal to .p~nd Rs. 1,695 on appara.tus for the year 1934-3S
h 

ie now for 
the consideration of the Advisory Board. The proposal is within t e approved 
Iimis of R8. 2,000. I 

ANNUURE I. 

!.JITTm rnol( '1'118 SSCBETABY TO Tm: GOVI!:R.'II14ENT or BENGAL, AGB.ICUI.Ttffi. .um 
INDUSTRIJ!9 DBPAlITMBNT, TO THa SaCUTAlP,Y, IMPEBJAL COUNCIL or AGBlCULT1IB4L 
RESEARCH, No. I, DAnD THa 2ND JANUAlIY, 1934, 

Ninth meeting 01 the Adllu~ Board 01 the Imperial Council 01 Agricultural B.8t.tlrch. 

Witb reference to yoor letter No. F.·6(1)/33/G., dated tbe 6th December 1933 
(not printed), on the .ubject mentioned above, I am directed by the Gov~ent 
of Bengal (Ministry of AgriCUlture) to forward herewith, for inclusion in the Agenda 
01 the meeting of tbe AdvilOry Board to be held in February, 1934, the undernoted 
echemea, whicb have been approved by the Provincial Agricultural Reaean:h Com. 
mittee, Bengal, together with releftD' utraets (ADnexore II), frum the minutee 
01 the meeting of the committee held on December 7, 1933, and io Bay that. the 
LGa\l Government. HCOlUJDend the lICheme aubject io the condition that no tlnaoeial 
liability dnolv81 on them. I 

• • • • • • 
7. BenewU of recarrinlr IfI'8n\ for Dr. Ghosh'lI (Daeca Universitv) scheme f .. 

inftllti gation into (1) method of mechanical 8Dalyaia of Lateritic eoile and (2) the 
.lImtion of the rice plant., durinlf the financial year 1934-35. (Annexore rIT.) 

B 



A.uIU17JL. II. 

~cr J1I.OIl TIU MniUDS or "r1U S.VD'l"ll MarI»o or ma BUOAL PaoVUlCIM. 
AOBlCOLTUllAL RssUJL(1Jl CO]l(J(lTDII, IIJILD A"r 11 11..11., O. TII17JLIIDAY, n. 1rB 
D&CIIMBD 1933. i 

• • • • • • 
1L Renewal of Recurring Grant for Dr. Ghoah'. (Dacca Univerait)') lCheme for 

Investigation into-- , 
I 

(a) method of Mechanical Analysis of Lateritic Soila, and 

(b) the Nutrition of the Rice Pl&nt. 

during the fins.Ilcial year 1934·35 (Annexure III). , 

It was agreed to submit. the proposal to the Imperial Council of Agricultnral 
Research. i 

AIfIfUUB. Ill. 
I 

hOM DB. J. C. GIIOSII. PBons80B or CJlBJIIIITBY. DACCA UIITY ... IT'f, YO' !'In 

DIB&CTOB or AGBlCOLTUBa, BUGAL, No. I.C./A-40, DAftD DACCA, !"In aora 
N OV&MllZB 1933. I 

With reference to the letter No. 3277·Edn., dat.d tbe 23rd inat.ant from the 
Assistant Secretary, Education Department, a copy of which w encloaed, I beg \0 
forward herewith estimates of recurring grant neceaaary for carrying alit I'MMrch ... 
into :-

(a) method of mechanical analysis of lateritic lOila. and 

(b) the nutrition of the rice plant, 
during the finanQial year 1934·35. ! 

I hope it will be 'poasible for you to place the.. estimatea before the Ded 
lI1ee~ing of the Provincial Research Committee on the 7th December 1933. 

FBox S. M. M17JLslUD, EsQ., B.A., A8818'1"AlI'"r SICBftABY YO !'JIll GOVDJIll8117 or 
BBlfGAL, EDUCArIolf DnABTJOlfT, TO !'JIll &aI~ DACCA U»InBSIT'f, No. 
3277·EDlf., DAftD C.u£UT"l"A, !'JIll 23lI.D NOVDOID 1933. 

Minister in charge: The Hon'bl. Mr. K. NuimnddiD. C.I.B. 

Budget estimate, oj receipt, and aile" oj Me Imperial C_il oj .AgrieuIturai Ilu •• d. 

I am directed to invite a reference to paragraph 2 of thia office letl« No. 1609-
Edn., dated the 12th May 1932, on the above aubject and to request t~ tho 
estimates for 1934·35 which, were dne aD tbe lSlll of Nonmber IDly be forwarded 
to this office 8 t an early date. i 
, i 

i 
MEMO. By N. 'AIIJO:D, ESQ., REGI9TBAB, DAOCA UIfIVERSITT, No. 8853, DAnD 

,. R.ui'NA, DACCA, "rn. 27m lot OVDOlQ 1933.. 

·.Copy forwarded to Prof. J.-C. Ghosb, D.Sc., Head of the ~Dmlt of Chem~. 
fOI favour of -report a8 IOOD 88 po881ble 88 'to wW'recurnng ud _-recnrnDC 

,grant will be r.equired for tbe lCheme in c:onnectioD with the Agritultaral Baarda. 
dnring the sesSIon 1934·35. 
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.Note regarding grant to Dacca Unive"ity lor ruearehea into-tal mdhod of mechanical 
analy.i, of lateritic ,oil, and (b) the nutrition of th.e ,.ice plont. 

Requirements for tbe lesBion 1934-35. 

'Catalogue Reference. Description. Quantity. Price. 

--- --- ---

Rs. 

Richard Book Special glass chamber with cover to 6 only 300 
enclose the entire rice plant for ex· 
perimont on the fixation of nitrogen 
by that plant under controlled con· 
ditions. to be made to order. 

Burn & Co. Earthenware pot with cover for sand 1 doz. 60 
culture experiment. 

B enrson S6-121. Elefttric hot air sterilizer and drying 1 only 415 
No. 7438. oven. 

Miscellaneoul glass and other apparatus .. 380 
Pure quarz sand. . . 100 lbs. 100 
Cone. Sulphurio Acid (Ex. pure) 240 lbs. 210 

I 

Caustic Soda • 240 lbs. I 120 
Other ehemieala • .. no 

--_.' • Total .. I 1.695 

Cost of carrying out manurial experiments on paddy in cultivators plotl ,.t 
variouljlacea within the lateritic area in the distric~ of Dacca to test. out results 
containe by field trial. at. the Dacca Government Fa.nn. 

DACCA; 

TAl :JOtA N01'ember 1933. i 

, 
J. C. GHOSH, 

PTolellOT 01 Oilemiatry, Dacca Universil,. 

E2 
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APPENDIX VI. 
I 

NOTB DATED THII 20nI JANITABI, 193 ... III a_ftdl, Olf Suancr No.8 (ii).-RaQuul' 
nOli TUB DACCA UNIvlIBsrrr, DACCA. roa TUB arrmllllOIf or 'I"IIB TBBII 01' '1"11. 
I'AESENT SCHEKB 01' IlIiSI:ARCH woalt (I) OK 'I"IIB MIICBANICAL AKALllU1 or l .. ~ 
SOILS AND (II) ON TUB N'OTlIolTIOK 01' TUB RIca PLAJI'l'. 

I 

Attention i8 invited to the attached letter from the Registrar. Univerlity of D.cc:a, 
No. 10439, dated the 21st December 19M (Annexure) on tbe .object mentioned 
above. In this connection it will be remembel"f'd thPot et ita lint meetinr held 1ft 
DE.cember 1929 the Board recommended "tbat en immediate If!'8I1t for a '~od of 
fiv~ years be given to cover tbe rost of one Junior Aisiitant for tb. P""JM*''' .,il 
investigations in order that the metbod of approach may be wnrked out "lid of em. 
Senior Assistant" to enable work to be started on the _imilation of nltro(ten by 
the rice pl~nt. The cost involnd was RI. 24,000 spread over a period of five J­
In addition a r~currinl't grant on Rccount of apparatul (eatimated et ·R.. 2,000 per 
annum) waa to be Nlnctioned from year to year during the pendt'nrv of the scheme. 
The scheme was sUo.rted in June 1930 and il to t<!rminate in June 1935. 

2. Subject to the approval of the Advisory Board. it i. propolled that :-
(i) a COpy of the present communication from the Regiatrar, Dacca l1D1veraity 

(Annexure) bl' forwardl'd to the Government of Benflt'.\ witb the requ ... ' 
that the opinion of the Provincial Agricultural Research Committee and the 
Local Government's rccommpnriation thereoll b. ePnt to tbe Council not 
later than the 30th June 1934; and 

(ii) that .the future of the scheme he considere.i at the next mM'ting of tb. 
Board when the report lin the work of tbe fourtb yew will allO be 
np for discussion. 

I 

COPT OJ' A LJ:"l"l'I:R No. 10439, DATED TUB 2hT DIICDDIBR 1933. J"ROII KRAll RARADtra 
NAZmUDDIN AHMAD, M.A., RBoISTRAR. UNIVBRII1"IT OJ' DArcA, TO TIl. S."ftARI, 
IMPERIAL COUNCIL 01" AGRICULTURAL RESEARCH, NEW DF.LMI. 

I am directed to 8a, that the Executive Conncil of thi. University adopted 'b" 
following resolution at their meeting held on 6th December 1933, " f.b. extension of 
the scheme for Agricultural Research :- I 

"That the Imperi&J Conncil of Agricultural Research be requested to ~ 
the grants which they .re at. preaent making to the D'tCCa University 
f~ carrying on Agricnltural Researcb, for a further period of five 
years with effect from JUly 1935. and that they be informed fha" the 
University, on their part, will, during the sbove period, rontinoe to 
bear their own share of rxpenditure and provide the necesMTy facilitiae 
for agricultural research as cnmmunicated iu Refl:istru'. letter No. 7019, 
dated the 16th Novemher 1929. (Not printed.)"' 

I am to enclose herl'witb for ready referen,. .. a copy of tbi. office letter No. 7019, 
dated the 16th November, 1929 (no~ Frinted) referred to in the abov. resolution. 

I am to request that you will be 10 good aa to move tb. Imperial .Connci\ of 
Agricnltnral Research, for the extension of the term of the IChame for A,ncnItnral 
Research in the University !,nd communicate the decision of the CoDDciI in regard 
to thi" matter to the University at an early date. i 
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APPENDIX VII. 

NOTE DATED THB 24Tll .JANt·AllY, 1934, BY SECRETARY, ON St"BJECT No. 9.-ApPUCATlON 
rlllJ14 THII GOVERNMENT or 'mll UNITED PROVINCES rOR A GRA~"T or Rs. 33,000 
SPREAD OVER A pERIOD or THR~B YEARS, FOR UNDERTAKING IIXPI!RIMI!NTS TO DiVas­
TJ(;ATE 1HI rOSSIBIUTIES or C014MEROIAL lmUZATION OF UNSIiED FIBRE FROM 
81RAW AFTER HARVESTING THB SUD. ' 

'Attpntion is invited to the letter from the ,United Provinces Government No. 
2658/ XVIII·306, dated the 19th January 1934 (Annexure I) forwarding scheme 
iEnclooure to Annexure I) for undert3kin~ experiments to investigate the possibilities 
of (olJlmercial utilization of linseed Ii bre. The scheme involves a total expendIture 
of Hs. 53,900, viz, Rs. 20,900 non-recurring B.nd Rs, 33,000 recurring spread over 
a period of three years. The Local Government propose to bear the whole of the 
non.recurring expenditure. There is expected to be an income of Rs. 20,000 by th. 
8ale of the fibre which thA Government of the United Provinces propose 
to divide between themselves and tho 'Council in th" rafio of 2: 3. i.e., the share 
of th. Local Government wilI be Rs. 8,000 and that of ,the Council Rs, 12,000. 
Auuming thRt the Council geh Ra. 12,000 from receipts the net cost so far as 
the Council i. canrerned will Ill' Re. 21,000.' 

2 'fhe acheme has arisen out of suggestions ma.de in the couroe of discus.ion in 
the 0,1 Crushing Industry Committee of means of making linseed production more 
profitable. It. does not appear necessary h"wever to refer the scheme to that Com­
mittee since it is essentially a scheme for fibre prodJlction. The Oil Crushing Industry 
CORlmi~t·p,e hEls already recommendpd thv.t a schemp should be carried out ill the 
United Province8. 

Information has alEo been received from commercial Bources that a regular supply 
of shol't linseed fibre would probably be taken up for use in the Bo-caJled cottoniBing 
processeB. 

3. The scheme haa heen recommended hy the Provincia.! Research Committee. 
(Annexure II.) 

4. The sul,ject is f.or the consideration of the Advis"ry BOl\r,\. 

ANNEXURB I. 

COpy or A LETTER FROM THB SECRETARY TO THE GOVERNMENT or THB UNITED PROVlNCllij, 
TO 'fHB SIilCBETARY, IMPERIAL COUNCIL or AGRICULTURAL RESEARCH, No. 26681 
XVIII·306, DATBD TRII 19TH JANUAllY 1934. 

SUBJIIl."r :-ScI,e71le /01' ezpe,iment, tf) investigate the po88ibiliotit. 0/ comme,ci41 
"tiiization o/Ilnseed jib,e /''1m .traw. 

I am directed 'to forward a copy of this Government's scheme (Enclosure to 
Annexure), for a grant of Rs. 33,000 from tho Imperial Council of Agricultural 
Res"v.rch, for experiments to investigate the poasibilities of commercial lltilua­
tion of linseed fibre from straw after harvesting the seed. The scheme has been 
recommended in a resolution (Annexure II) passed at a meeting of the Provincial 
Agricultural Research Committee. ' 

,!NNIIXURB 11. 

'COpy OF RBSOLUTION No. 3 PA~9BD AT TH_ 9TH MEETING OF THB UNlTI!D PROVINCIS· 
AGRICULTURAL RliSEAllCH COMMITTEB HELD ON N OVIMBER 28, 1933. 

Agenda, 

'3. Consideration of an application from the United 
Provinces Government to the Imperial Council 
of Agricultural Research for a grant of 
Rs. 33,000 (recurring spread over three years) 
for undertaking experiments to investigate the 
possibilities of commercial utilization of linseed 
Ilbre from straw after harvesting the seed, 

Resolut.ioDr 

Resolved that the scheme be 
re ommeDded to the Imperial 
Council of Agricultural Re­

search. 



, EJrCLOBUU8 '1'0 AlnIul7U I. 

Ax Al'PLI~TIo.· noll !'1m UIIl'nID PBoYDI<S8 GoVKlUl1l&JlY 1'0 nq luawr. Covwa. 
01' :AOBICOLrtJJU.L Ra8IWICII .0. " !'mAL OIWl1! or Ba. 33,000 (Rs. 33,000 UCtJao 
JLIXG, IlPlUIAD OVO " PIIIlIOD or TIDlD YUBa, i .•. , Ba. 11.000 I'D TUB) • 
.0. VJlDDrA]UIfO ~ 1'0 DI'nBTIOA'n TO .oalIDIlLITIU ~ co"vna'" 
1J'I'lLIIATIOll or LDfSRD I'IBU no" II'l'BAW &lTD BAa'nITIllG lB. IUD. 

Illtrotluetiotl.-Linaeed is one of the importan' oil_d crope in Uni&td P!'VI'i_. 
Bibar. Central Province.. etc.. the &ot..! production of the _d in India heiue 
378,000 &onL At present the atraw ia being UlIed u • fuel. Th. prf'WDt work i. 
&0 utilize this straw for fibre product.ion after the ~ has baeu harvested. In this 
prop0t081 there i. no attempt. &0 produce au articl. for the purpoea of replacing 
flu, which is produced from the reeu plant. before the formation of _d .. 
need in EuroPL I ' 

Thr. Agricultural Department. of United PI'VI'i_, and Bihar ud Ori_ did 
• considerable &mount of work in attemptiug to produce IN: fl'Olll liDMed, w .... the 
aeed crop was immature, and in conaequent"f! th. teed crop ... eacrifiC8C1 to fibre 
production. The quality of fibre produced wu not. equal to that. of Europa ('(111. 

aequentIy the Indian fibre did not. fiud fa"our with flu buyen. Th. preeent worlr 
would not. be confused with the ab0ge. I 

Worl- ill FogrU,.-Iu 1924 aamplea of linaeed atraw and fibr .. , prep .... d at. the 
Harrourt BotI .. r Technological IlUItitut., United Provinces. W.1'. pubmit~d to lin· 
upert~ in Ireland. 'rhe opinion npl't'slW'd wu that the fibre. w_ "'" old and 
barsh &0 be u88d in tbe linen trade. It wu then thought that the fihres could 
Jlos~ibly be used for makinl1; ropee, twinep and al,.., ... m .... ri ... f ..... y.aptor ""I.,. 
Funds were not &.va!lablo for .ny tarlle ~ale e:rpf!rimenb until 1930. Dnrinl' 1930-31, 
699 Ibs_ of linse<!d str.w were obtained from Agncultur'e ~rtm""l. C .... DJ'OI' •• 
whiCh 'j!'ave the following re!ults :- ' 

Fibre " inchee &0 18 inchee in tengt.h 

Short fibre ror to,.. 

Woody coree 

Loee and wastage 

Total 

"'711 .,.,r_'-
11'00 do. 

100'00 

do. 

do. 

It is considered that the long fibrea are of greater length thaD would be found iD 
the average crop grown by the cultintor. bu' for the purpotlll of paper manufN:tare 
e"en fibres of much shorter length would gi"e aatisfactory remltL Tbil i. bona. 
out by the report received from the Foreet Economist. Debra Dun (t'it/. Enclonre 
U). who expressed hie opinion u foUo .. :-

"Fin waate appears to be au pce!len& p.per·ma!ring material for batter 
claae of paper." I 

In 1931 Mr. 'J. W. Walker of the O.uripore Company, Limited, Calcutta, earned 
out .n exp'eriment on behalf of th. 'rm with linBMd straw from 13 acne of laDd. 
He found that. • profi~ of Ba. 4 per acre could easily be mad. (vile EnelOiar. III). 

Further experiments daring the yean 1931-33 and IIJ3Z.33, b."e shown the ~ 
bilities of preparing fibra of vvioua gradea of colour and IOftDeaa by coutrolbnr 
the p~ of retting aud chetnicaJ treatment.. I 

,uture lill" 01 _i.-The future lin. of work 1IDder the ~ -, ... 
nmmarised u follows:- I 

Production of retteci atraw and fibre on • commercial ecele for -noa. _. .i •.• -
(i) Rope and t.wine maDafacture J 
(ii) A material for etraw·board induetry; I 
(iii) Fibre free from wood, core for UlIe .. paper _t.eria1; and 
(i", Bleached fibre for textile induatry. . 



Con of the machines 
Railway freight on the machines • 
Cost of factory building including store house 
Nine retting-tanka, brick lined 30' X 6' X 3' . 

.Overhead trolley for charging and unloading tanka 
Cost ofl25 Horse Power Oil Engine 
Ereotion of maohinery • 
Small Oil Engine and pump for water lifting . 

Recurring expenditure. 

Total 

COlt of 10,000 maunds of Itraw at five ann .. per maund •. 
Fuel oil . 
Lubrioating oil and stores 
Freight on fibre and miscellaneous expenses 
Travelling expenses • . 

Salary of the stall (for eight months)-
Rs. 

Ra • •• 10,000 0 
800 0 

3,500 0 
1,248 8 

250 0 
2,500 0 
1,830 0 

970 0 

20,898 8 

Rs. 
3,125 

900 
200 

2,500 
500, 

One supervisor at 
One mistri • 

150 per mansem, 

Coolies 15 at Rs. 12 each 
One peon . 
One chaukidar 
One olerk • 

Contingencies • 

00 " 
180 
12 
12 
40 

454x8 

Total 

" .. 

Rs.3,8;)2 
143 

11,000 

The cost of reourring expenditure for three years would amount to Ra. 33,000. 
Estimated inoome per year-- • 

Good fibre 800 maunds at Re. 8 per maund. 
Short fibre or Tow 2,000 m"unda at Rs. 2 per maund . 

The income would thua amount to for three years 
Non·reourring expenditure. 
Recurring expenditure for three years. 

Total 

Total 
Leaa estimated income 

Th share of the United Provinces Government for non· 

Ra. 
3,800 
4,000 

7,800 

20,000 
20,900 
33,000 

53,900 
20,000 

recurring expenditure will be . • • • . 20,900 
The share of the Imperial Counoil of Agricultural Research 

for recurring expenditure distributed over three years at 
Rs. 11,000 per year 33,000 

Tht- income will be divided between the United Provincea Government and the 
Imperial Council of Agricultural Research in the ratio of 2: 3, i.e., out of Rs. 00,000 
the share of the United Provinces Government will be Re. 8,000 and the ehare 
of the Imperial Council of Agricltltural Research Will be Re. 12,000. 

-This overhead trolley will not be erected unless found absolutely necessary. 



ENCLOIlUU XL 
'. 

/"vedil1atiora Oft ftaa 'Dade .e'" "II th. P,iaeipal; HafflJllrtOutl" TuAno!ol1ieal 
/ralt'tute, CtlWApttra. 

Three MIIIplea of the waste, ftc., (n) long fibI'M, (6) aboR fib .... of t.o .. aDd ee) 
woody corea wer(; aent here for Investlgatton. The long aod ahort fibre. cootalDt'd a 
large number of 5hivca, (ntangled in th" ma .. snd noL Maily or economically .~parab! .. 
Wbil.t the fibre. were ealily digestible and bleAChabl., the Ihin, were fnund to 
he rather refactory to chemical trea'/'ml'nt, witb tbe reaul, tbat. pulp ohtained hy 
th~ normal proce .. of digestion contained a fairly lwge proportion of partially cooked 
fibr~a ~nd shives. !> departure from the nonnal proce .. wa., ther.rore, msd, by 
8,:,bjl'c;tlOg the partIally cooked maaa to mechanical tree.tment prior to I('cond .taK­
dlgeatJ?n, or in case of 'overht'ad' method of dige.tion, prior to bleachiuK. In thi. wly 
t~ .. shives were 8ufficiently disintegrated to be _.ttacked by chemical. and a aatiafaclory 
yield of clean bleached pulp waa obtained. When digested with 16 per eent. cau.tlc 
IOda by the 'frad-iona)' method, th6 materiN rt-quired 2'3 per cent. .t.and.rd 
ble.ching powder and yielded neatly 43 per cent. bleachllCl pulp of fairly white 
.hade. Wheu di~ested by the 'ovprhead' metbod, the material required 10 flt'r ('fOnt. 
caustic IIOda, 5'2 per cent. bleaching powder and yielded nearly /iO per eent. blMChl'd 
pilIp of slightly yellowish shade. This pulp caD b_ uled, I think, for the manufacture 
1)f ordinary grades of white papers. Averagp length of fibres i. found t.o b. 4'75 mm. I 
maximum being 11 mm. and minimum 1'5 mm. I attach hel't'wiLh II. aample aheet 
of pilip for YOllr inspection. Grit from conrre!e rollerl of our kollergang II ,..ponliblfl 
for the few black specks which appear in the .heet. : 

2. Approximate average fi!fDrel for tbe ·quantitie. of raw me.terial. and rhemicall 
r'O'qllired to produce a tOT, of bleached pulp from flax fibrea, nbai ltI'al, .nd bambonl 
ne at below :-

Raw CaU8~ia Bleacbing 
material. ead .. powder. 

------. 
Cwte. Cwte. ewte. 

Flax waste (1) Fractional method ,a·6 7·' 
• 

(2) Overhead method '0'0 , 0 2 

Bahai grass (Fractional method) 52'6 8·, 1·26 

Bamboos (Fractional method). "'0 "0 2'0 

It will be Baen from tbe above table that tlw chemicalll coaL of pulping II.. w'lte 
is less than that in the case of bamboo and it compares very favourably 'nth that 
of pulping sabai grasl particularly if the wute i. dip;l'ated 1.y tb_ 'overhead' method. 
As tllt. length of fihrea from ftax waate is neMly 5 mm. the pulp from it can be 
used for the manufacture of beUer dalltM'l of pllpeH and for blendlOlI with ahoR 
fibred pulpa, e.g., from gra888l, . etc. Flax waste, thereJore, appear. to be In 
excellent pa,per-making ma~rial and, I dare say, would be welcomed bv paper 
mills, in thia country u a Inpplementary source of raw material. Before, how.",." 
expre8sing a definite opinion on the nlBtl'rial and tryin. to _. ita value a.. a 
pe.per making material, I think, it i8 necesaary and desirable to confirm tbe Ia"?"atory 
resnlts by carrying Ollt aemi-commercial or ("()mmelcial teata. n ia not pDUlble to 
perform the tests on a large scale bere, a8 we have DOt got. a lrollergang or rod mill 
for thl' intermediate mechanical treatment. Tbere iI .. lrollergang at LackllOw Paper 
Mills. I am 8I1re tbe firm tbere would be interested in the experimente, and 
would agree to have the testa carried out. in tbeir milia, either we may approach 
the finn directly or the Principal, Technological lnati~Dte, Cawnpore, U!ay fix. up 
for carrying ont the experiments tbere, through _ttre Plrector 0.' Indl1lltne., UnIted 
Provinces. Probably the Indultrie. Department, UnIted ProvIlIC88, may a1eo pay 



67 

the C08t of raw material a, ~hemicals; etc .. required for the experiments. The large 
trials a.t Lucknow would all!() indicate what linee of papers can po<'sibly be produced 
frolll flax was:"'. I .hall have to go to Lucknow to carry out the tests. I would a'so 
like 10 go to Cawnpore to Bee how the waste is obtained and tn collect slat.istics 
regarding the pouihle lupplie8 of the materiaJ to paper mills in this country. 

3. Experiment. on woody corea from flax waste will shortly be taken np to find 
t)ut if it is poa8ible to utilize them for the production of wrapping papers and straw­
board •. 

4. A. ;vou are aware. MeflBrs. The Tila"o,l'h Paper Mil's. are ;nterested in this 
raw material, I am submitting herewith a letter to the finn on the subject. 

ENCLOSURE III. 

In 1931, Mr. ,T. W. W"lkpr of th~ Gouripore ('ompany, Limited. Calcutta. in 
rO'ljllnetion with his firm. had c •. rried i,ut an experiment with the Linseed·straw 
from 13 acre. in Bihar. The results from which are as under:-

Total 8,creage nnder E'Xperiment.. ........ ~ ...... 13 acrea. I 

Total yield of linseed 59'B maunda or 4'6 rnaunds per acre. 
Tota! weight of linseed straw 135 maunds; or 10'3 maunda per acre. 
The straw after being retted yie!ded-

Long fibres. B·l per cent. or 11 maunds. ; 
Short fibre. or tow 5·5 per cent. or 7~ maunda. 
Total available for ps.per pulp manufacture 1~ maund8. 

Semple. of these fibres were submitted to a Calcutta paper mill and were valued 
at b~tween Ra. Band Ra. 10 per maund. ' 

Taking the lower figure of 
Total value of fibre 
Lesa cost of ratting and freight to 

Calcutta 

Rs. 8 per maund. 
Ra. 148 

Rs. 95·12 

Net profit Rs. 52-4 or Rs. 4 per acre • 

• 
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APPENDIX VIII. 

Non. !lAnD nm 19m J.uroABY 1934, n BacurABY, ox 8~ No. 10. 

S11BBO'!.-LaVIltl' 01 ridtl 8zperime"u-P'OfIIUaI eo ~e/e, eo tA, CropI aral Boa. 
Wi", 01 tAt Board 01 .4gricultv,. ill I"dia. 

Attention i. invited to the enclosed extrad (Annexure) of paragraph 1 of the 
proceedings of the last meeting of the Advisorr Board held on the 9th Auguat 1933 
relating to the application from Professor P. C. Mahalauobi. for a pnt. for a schem. 
for statistical studies relating to agricultural work in India. h will be obae"ed 
that in the eour.. of di8CU88ion a .uggestion wa. made for the appointment of • 
Stanc!ing Committee of the Council to advise Provinces on the line. OG which experi. 
ments and their layout should be eonducted. In the end the Chairman informed the 
Board that proposals for .. Standing Committee to advi8e on the layout. of experiments 
would be placed at the ned meeting of the Advisorr Board, and that th. question 01 
.. suitable. publication giving relevant mathematical formula would alao be con.idered. 

2. The object. of the propos/'d Committee i. to secure .. higher ltand.rd of leld 
e:rperiments and Borne meaBure of uniformity in varietal trial.. In order to make 
progress, it i. in the opinion of the Chairman, neceMary to secure the active intereat 
of the Officers in the ProvincBl who are actllaUy eonducting field experimentl. He II 
therefore inclined to the view that in the firat iDitauce the .ubject. .hould receive 
.pecial attention at. the ned meeting of the Crop. and Soil. Wing of tbe Board of 
Agriculture which is likely to meet. during the eold weather of 1934·35, and that .. 
Committee of the Board Mould devote itself for at. least a day to the .ubject. Havins 
secured a measure of agreement on the variou. points connected with the .ubjec\, 
a Standing Committee of the Council eould thereafter b. deviled to carrr out. the 
suggestions of the Board of Agriculture. If thi. luggBltion i. agreed to the Directorl 
of Agriculture of Provinces and State. will be requested to secure note. and ,apera 
·for the Crops and Soil. Wing MeetinJS of the Board of Agriculture from those 0 their 
staffs who are interested in thiB subject. 

3. As regards publication . of a Buitable manual giving relevant mathemltical 
formulre, it is understood that. Dr. Shaw'. lectures to post graduate .tudentl on the 
8ubject with a chapter by the .tatistician to the I. C. A. R. are being printed for 
circulation. . The Chairman i. inclined to the view that we might .ee how far thie 
will meet provincial need. before going further. 

4. The subject i. now for the eonaideration of the AdvilOrr Board . 

• 
AJllBltlTBL 

ExTBACT OJ' PABAG1UPJI 7 OJ' !Om PIlOCUDIJfG. OJ' rHII MUTIJIG OJ' TID Allvl.oay 
BOABII IlKLD OJf TIl. 9m AUGUsT 1933. 

• • • . . • • • 
That the Proposal. for a Standing Committee to advise on the layout. of uperi­

ments will be placed at the next meeting of the Advieol1' Board, and that th. quae­
tion of a Buitable publication giving relevant mathematical formula bat alao to be 
considered. 

• • • 



69 

APPENDIX IX. 

SOPPLZJOIN'l'AlLY Non DATIl) mB 23BD FeBUARY 1934, BY. SBCBZTAlLY, ON S"Il1IBC'l'" 
No. n.-APPLICATION nOK mB GoVIlBNlONT or ASSA)( rOR A GBANT or 
Rs. 47,972 Sl'B1lAD OVllB A PIIB10D or 3 YIIWlS IN CONNECTION WITH " SCDlDI rOB 
INVIISTIGATION INTO VACCINATION or CAT1'LII AGAINST RINDIIBPIIST. 

Report of the Committee appointed to examine the scheme from the Government 
of ASBBm for investigation into vaccination of cattle against rinderpest (Subject 
No. n on the Agenda for the Advisory Board meeting, held on the 22nd February 
1934). 

The following were present :-
1. Colonel A Olver. 
2. Mr. P. J. Kllrr. 
3. Mr. T. F. Quirke. 
4. Mr. W, Taylor. 
5. Major R. F. Stirling. 
6. Mr. G. P. Sen. 

The meeting lasted from 2-45 to 4-10 P.K. 

The Committee considered that some of the work proposed was of provincial 
interest only and that the Bcheme was too expensive for the information likely to 

be obtained from it. Dealin/( in detail with the problems to be inve.tigated It was 
agreed that valuable information of more than local importance could be obtained 
from items No.1, 2, 4 and 6, but that work on these items could be carried out 
with a comparatively small stall working under the immediate control of the Disease 
Investigation Officer. On these lines the extra staff required would be four veteri­
nary assistant snrgeons only and the cost of the scheme could be much reducecf, as· 
suggested in thn attached schedule (enclosure). It was emphasized however that 
work of the description proposed would require careful expert supervision and it 
was considered that such a Bcheme should not in any case be start<!d uutil an ex­
perienced Bnd full,. qualified veterinary surgeon was available to direct and cont~ol' 
the work of the Diseale Investigation Officer and 01 the stall employed on this 
work. 

Enclosure. 

The following expenditure will be required during the three years for which the­
Bcheme will function:-

(1) Four Veterinary Assistant Surgeons a~ Rs. 60 for 3 years 
(2) Travelling allowance, Veterinary Assistant Surgeons and 

peons. 
(3) Peons for the officers 4 at Rs. 11 per month 
(4) Contingencies towards the purchase of Goat, and othor 

heads. 
(5) Daily allowanco for the peoDS 

Total 

Rs. 
8,640 
4,000 

. 1,684 
1,500 

720" 

16,4" 
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.U'l'l!':~WIX IX·A. 

"NO'I'B DATED TIl. 24T11 JAIfUARY 1934, .Y SacHET,..Y, ON St'1lJEC'f No. 11.-AppuCAna. 
nOlll TIl. GoVDInOINT 01' AluM 1'01l " OIlANT 01' Re. 47,972 8PBUD OVEIl " 
PDIOD OJ' 3 Y.,..S Ilf COlftnCTlOIf 'lVtTII " SCHUl. roa IlfVI!5nOAnOlf 1!fTO VAOCUIA. 
TIOIf 01' CAT'J'L. AOAlNST RllfDOPES1'. 

Attention ie invited to the letter from the Government of Aaaam, No. 74·E .• d .. t .. d 
'the 11th January 1934, forwarding the scheme mentiont'd above (Annexure). The 
estimated recurring cost of the acheme ia R.. 47,972 Iprt'Bd OYer a period of 3 ".ars. 

2. The Local Government have referred the .cheme to the Provincial Agricultural 
Re8earch Committee and ita opinion when r.,ceive4 will be cireulated to the Adviaory 
Board. 

,3. The application i. for the con8ideration of the Adviaory Board. 

AwlfU:UJlL 

~PY 01' LZ'I.'TZR nOlll TllII SJlCRIITABY TO TIIJI GoVONlilIINT or ASUlII, TIlAIf8J'nIlI!D 
DBPABTMIINTS, TO TllII SBBCETABY, IMPERIAL COUlfCJL or AOIlICUL1'UJlAL RUJlABCB, 
No. 74.E., DATED TIIB 11T11 JAIfUABY 1934. 

I am directed to forward a scheme (Enclolure) for investigation into tha vaccination 
of cattle against rinderpest (with one hundred and fift,. epare copiea' prepared by 
the officiating Superintendent. of t.h.. Civil Veterinary' Department in Alum, for 
inclusion in the ap:enda of the next meeting of the Adviaory Board of \he Imperial 
Council of Agricultural Research. AI explained in the introductory pa" the achl!ll'le 

.'baa an all-India importance and will benefit other provincee beside. Assam. Full 
·detail8 regarding ita nature and ~cope are given. The Government. of A ... m consider 
the scheme to be a lOund one and commend it for the favourable con.ideration of t.he 
Imperial Council of Agricultural Resea~h. 

. 2. The provincial Research Committee are being conlulted on the acheme and 
t.heir opinion will be for.v"rded to the Imperial Re_reh Council when recei .. ed. 

'Enclosure. 

;8cHEMB FOB INVESTIGATION INTO VACClNATIOIf or CAT'J'LII WlTII GOA? VIBUI AOAllf81 
RIwDtmPJlST. 

The "virnl alone" method of inoculation againlt. Rinderplllt. haa recently been 
-carried out on a limited acale in Aasam on the Government farm. (444 cattle and 6 
buffaloes inoculated) and in one or two caee. of privately owned cattle. The rllluita 
'have been pro~i8ing, and if it were proved poasible to introduce the method on a 
wide scale the advantagell gained b,. ita cheapne81 and the vaatly greater immunit1 
'Produced would be enormOU8. Rinderpe8t il an all·Iudia problem, and the invllltl­
:gation of immunization, which hall no~ been 10 seriously puraued in the. past .. it 
-deserves, promises resulta which will menn an advance in veterinary vaccine therapv 
valuable to the whole of the country. The investigation of the problem of applying 
the goat virns method on a wide scale i. now deaired by veterinarianll, 80 that t.he 
difficulties which will be met in practice may be lurmounted, and the beet mean. of 
securing the necessary control over treated cattle, which i. _il,. obtained on the 
farms, ma,. be ascertained in the very different circutnltancee of rural areall. 

Assam with its wide range of altitucte and climatic conditions, and ita many 
breeds of cattle and buffaloea, furnishlll a very favourable area for determinin, the 
;various problema which will attend the uee of the method in India. Ther!l are Dot 
onl,. the divergent breeds of native cattle and buffalO8l in the hilll and plalnl areal, 
and the imported cattle, but also the wild bison (1,03 q''''TU.) and domesticated bison 
(608 frontaliB) which are found in the hill. and term with certain croued strains. n 
is believed .tbat b,. ita 8usceptibility to ,·inderpeat. 6", qaurvs hal in the past. brought 
about very serioul epidemics in thi. province. The ezperimenta .nndet:tak~n in t.he 
nse of goat virus can ther~fore be ,,!ery neef~ly ~upplemented by ~lI:veatl!tat.iOD of Ita 
effects when tried in a vanet,. of different ClimatiC and other condltlODl ID Aaeam. 

It ia prop08ed therefore to entertain a number of qualified worken, not leu then 
ilight under a supervisor, the whole working on a plan, and with a meallured technique 
appr~ved (under the general control of th~ Superintendent, Civil Veterinary .Depart.­
ment) by the Veterinary Investigation Oflicer who, baa been recent I,. appowted at 
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the coat of the Research Council and who will tabulate and Icrutiniae the result. __ 
They will work in limited areal from suitable centrea, generally in the neighbourhood' 
of veterinary dispeneariel, and will be moved from time to time in order to inveati­
gate the eflect on different breeds and at different. altitndes etc. The supervisor will' 
direct. the party under the cont.rol of the Inveatigation Officer. 

The problems to be investigated generally will be :-
(1) To determine the effect of goat virus in varying climatic conditions on ~ 

(a) hill cattle in their native environment i 
(b) plains cattle of various breeds in their native environment, 
(e) those various breeds when taken out of their environment, 
(d) imported cattle and crosses, 
(e) bison and their crosses, 

(2) to ascertain seasonal variation~ in the efficacy of goat virus and in it& 
immunising effect; 

(3) to determine the number of passages through goats for a safe and effectixe 
inoculation for the various breeds and conditions already outlined, 

(4) to study the approved precautions and methods of treatment in regard to 
complications such as Piroplasmosis, Coccidiosis etc. 

(5) to ascertain the most convenient times for inoculation and the most con­
venient methods of securing control, e.g., in the Burma Valley where the 
very limited areas available either for standings or for pasturage render 
isolation difficult, 

(6) to study any other pl·oblcms which occur. 
The following expenditure will be required during the three years for which the­

Bcheme will function :-

(1) The Suporvisor'at; Rso 150 per men6em 150 X 12 X 

(2) Eight Veterinary Assistant Surgeons 
at Rs. 55 for 1st year 55 X 8 X 12 = Rs. 5,2801 
at Rs. 59 for 2nd year 51) X 8 X 12 = Rs. 1\,664 
at Rs. 63 fer <lrd year 63 X 8 X 12 = Rs. 6,048 

(3) Local allowance for eight Veterinary Assistant 
Surgeons at Rs. 10 per month 8 X 10 X 12 X 3 . 

(4) Fixed t.ravelling allowance for the above officers­
(i) Supervising officer at Rso 50 a mOnth 

50 X 12 X 3 0 • 0 • • • 

(ii) Veterinary Assistant Surgeons at Rs. 40 a 
month, 40 X 8 X 12 X 3 0 0 0 

(5) Peons for the officers 10 at Rs. 11 per month 
10 x 11 X 12 X 3 . 

(6) Costs of Goat Virus at Rs. 20 a month, 
20 x 12 X 3 

(7) Contingencies towards the purchase of Goats and 
other heads, 30 x 12 X 3 0 • • • • 

(8) Travelling allowanoe for the peons at Rs.7·8·0 
per month, 10 X 7, X 12 X 3. • • • 

(9) Instrument. and appliances, Re. 416 (first year) 
252 (subsequent) years 

3 =0 Re. 5,400 

Rs. 16,992 

2,880 

1,800 

.. 3,960 

720 

.. 1,080 

.. 2,700 

Total 



APPENDIX X. 

NO'I'B DATBD m. 220 .JANUARY 1934, n BIIClI.ftAllY, Olf Bt1N~ No. 12.-ApPLlCI.!TOIf 
FROM 'l'HII GO\'DNIUINT or 'l'HB CIIITILU. PaoVOICEI, roB A GRANT or Re. 46,200 
spaBAD OV.a A I'lDU0D 01' roUB ~. roB ... SCHon or IUSUBI:B WOBS Olf "PAll 

. CULTIVATION". 
Attention is invited to the attached letter from the Govlll'DIDent. of the Central Pro­

·vinces, No. 48-10S2-XIV, dated the 8th January 1934 l_o\nlluure 1) and the extract 
from a letter from the Director of Agriculture, Central Provincee, No. &551, dated 
.the 12th/15th December 1933 (Annexure II) forwarded therewith. 

The Sc~eme (ADn~xure III) involve. a non-recurring expenditure of RL 6,400 
and recurnng expenditure of Re. 39,800 or a total expenditure of Ra. 46,200 apr .. ad 
over a period of four years. As againat thi. it i. ellpected that a .um of ~ 25 600 
will be reali~d by way of profite which .hould b. credited to the funda of' the 
·Council. This will reduce the grant asked for from the Council to Re. 20,600 .pread 

.over four years. • 
The scheme is for the consideration of the Advisory Board. 

A!oNUual I. 

_EXTRACT nOll LIITTBB No. 48/1052-XIV, DATBD 'l'BI 8'l'II JAlIUAllY 1934, raoll nn 
RBVENt1. SBClIJITARY, GOVERNMINT OJ' 'l'HI CIIITILU. PaovUlCK8, AOIllCUL'l'URI 
DUARnaN'l', TO m. SECBITARY, I!I!I'EIIJ4L CoUNCIL OJ' AoBICtlLTUlLU. lUal4!l.CB . 

. Grant In aiel from Imperial Oouncil of .dgrieultural ReuarcA for certain .cheme. 01 
. re,eareA in tA, Oentral Proviflcu. 

I am directed by the Government of the Central Province. (Mini.try of Agricul­
·ture) to forward a copy of letter No. 5551, dated the 12th/13th December 1933, from. the 
Director of Agriculture, Central ProvinceH, together with the nndermentioned lix 
Bchemea and to recommend them for the favourable oonlideration of the Imperial Coun· 

.. eil 01 Agricultural Research. The Bchemes are being printed and 150 copiel of them 
. will be furnished to you in due courae. 

• • • • • • • 
(6) Scheme for research on the Pan Cultivation (Annexure III). 

2. These schemes have been considared by the Provincial Agricultural Ree.rch 
'Committee on the 9th December 1933 and approved by that body. The local Govern· 
.ment has also accepted them.. I am accordingly to reque.to that they may be placed 
before the Advisory Board of the Imperial Council of Agriculturar Researcb at. its 

. .next meeting to be held in February 1934. 

ANNlXt1BI II. 

·COpy 01' UTTER No. 5551, DATBD ft. 12m/15m DICIKBlB 1933, racK 'l'HI Orro. 
DmBcToa 01' AOBICULTUBI, CZlITBAL PaOVOICE!, TO ml SBCllITAllY TO GoVOIf­
!l!BNT, AOBICULTURB DUARTlIIIINT. 

I have the honour to 'attach herewith six schemel of research which were placed 
before the Provincial .Agricultural Research Committee on the 9th December 1933 

.and recommended for tranamission to the Imperial Council of Agncultural Research 
for the provision of fundL The Provincial Agricultural Re_rch Committee placed 

.. t.hem in the following order· of importance :-
Schemes for Research on the Orange Crop. 
Schemes for Research on the Oilseeds. 
Schemes for Research on the Potato Storage_ 
Schemes for .Research on the Gangai pest of Rice. 
Schemes for Research on the Sann Htmp. 
Schemes for Research on the Pan cultivation. 
• • • • • • • 

The cultivation of the Betel vine in IudU. ia not. confined fA? on~ provin~ only 
. and the results acquired will be of val~e elsewh~re. Pan IfI:OWlDg IS • .peelahud 
''Vocation but. the money invested in the m.dustry ~ very. con.llderable and t.he loue8 
from disease enormous. Controlled el\~enmente l~ culbvat~D a~d toreatment are 

-essential if reliable results are to be galDed. If thia acheme 11 rejected by the 1m­
• perial Council of Agricultural Research, I wish to commend it to Government. &I • 



Provincial undertaking. It will be noticed that it is expected to be run at consider­
able profit and in addition to dealing with the several diseases of the piant, we 
.hall acquire a large amount of information regarding til... crop and its cultivation, 
about which we know 'fiery little at preaent. 

AxNUUlLII III. 

S(.'IlmOI 011 PAX CULrlYUIOIi. 

This province produce. or at leut. has rrodncecl in the past, a very large quan­
tity-'of "pan" annually; but on account 0 the incidence of disease pan cultivation 
haa completely been abandoned in many parts of the province,' e.g., Ramtek, Drug, 
Saugor, etc. Since it il not only one disease that makes pan cultivation uneco­
nomical in various parte of the province, remedial measurp8 have to be tried for the 
control of diseases wbere they occur. A few attempts in the past ha.ve been made to 
study reme·lial nHu.ures for the control of these dis"".?" t.I/., 10 Hanltek it ha, !ceen 
.hown that foot-rot can be controlled by treating the soil systematically with Bordeaux 
Mixture; at Timami there are two dIseases, VIZ., anthracnose and foot-rot, and they 
can be also controlled by the use of proper fungicides. At Piparia and Saugor our 
trials for the control of pan diseases were unsuccessful. Thl; rea.on may be that 
there may ha'le been mor.e organisml than one infecting the crop and the remedy 
found effective for controlhng foot-rot caused by Phytophthora was not uaeful against 
foot-),ot cauled by lOme other organism. 

For the study of the causel of pan disease and for evolving suitable remedial 
mea~ur~8 a contlDuity of experimenta for a pel'iod of years is essential; and this 
contlDulty cannot be ensured unless the department haa pan gardens in different 
districts. A pan garden to give any reliable results must be not less than three-fourth 
of a!,. a,cre at least and since the .cost of. s~rting a garden on this scale is rather 
prohibItive under our present financial condItions, I 8uggest that the Imperial Council 
of Agncultural Research be approached for a grant to start pan gardens in the 
following places, each garden to be of one acre : 

(1) Richai (Adhartal).· 
(2) Silari. 

(The Deputy Director of Agriculture, Northern Circle, proposes to start two 
small gardens at these two places at the end of this cold weather.) 

(3) Saugor. 
(4) Nagpur. 
(5) Ramtek. 
(6) Bhanduk. 
(7) Drug or Raipur. 
(8) Badnera or any other suitable place in Berar. 

The recurring and non-recurring expenditure will vary from place to place but 
aproximately the non-recul'):'ing expenditure for a garden of one acre will be Rs. 800 
for a period of four years and recurring ~xpenditurl' will be approximately Re. 800 
per year. Therefore in four years the total expenditure will be Rs. 4,000. 

If we have these gardens we cannot only investigate the pathological side of the 
problem but also agricultural. This latter problem can be studied by the 
Deputy Direbtor of Agriculture in whose circle the garden is situated and his agri­
cultural assistant in tile district. can look after the garden. 

For the study of the pathological problem a special assistant under me will be 
required on Rs. 150 per month for four years witll an annual increment of Rs_ 25 
he will need a travelling allowance of Rs. 300 a year and my travelling allowance 
grant will also need to be increased. 

For the experiments an annual recurring grant of Rs. 1,000 will be required. The 
total expenditure for eight. gardens for four years will be Re. 46,200. A healthy 
garden normally shows a net profit of about Rs. 800 per acre annually. That is the 
eight gardens will bring a net profit of Rs. 6,400 per year. After meeting the extra' 
cost for the pay of a s?~cial 3,,'ztn"lt his. tfa\'el!in:; al\c\"'ancc and agricultural experi­
ments from this profit, a large surplus will he avaIlable. 

J. F. DASTUR, 
Mycologid to Government, 

Central Provincu, 
Nagpur_ 
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APPENDIX XI. 

Non DATIID TID 30nr JAJroABl' 1934, BY SIlCRftAJll', O. Su..,.,... No. 13 CII).-APPLI­
CATION nOM TllII OoVO_III11' or mil PUWUB roB A )1ft OU.,. FROM mil rUMDa 
OJ' TllII IMPIUUAL COUNCIL OJ' AORlCULTUJUL RIIsUJICJI or RII. 65,610 lIPREAD ova 
& POIOD or nn 1'BAJlI roll & 8CIIDO roll ADDITIONAL auBAlUl1l O. OIL.DD aao.a 
Df TIl. PUNIAJI. 

AtteDtioD is iDvited to the attached lICheme (EDclosure) forwarded b,. t.b. GOV(!!'II­
meDt of the Puujab for additioDal research on oilMed crop. in tbl Panjah. Tbe 
Bcheme iuvolves a total expeuditure of RII. n,lnO, flC., Ra. 6,000 Don·recurriog aDeI' 
Re. 66,910 recurring spread over a period of 6 years but tb. Local Oonrnment are 
a~reeabl. to meet out of the Don-recurriDg ellpeDditllH • lum of Ba" 1,400 and OD the 
recurring side a sum of RI. 1,000 per aDnum agamst the annual hCelpt8 from tile area. 
at Ludhiana UDder the leheme. Tbe Det cost. of the ICbame to t.be Council if 18no­
tioned will come to Re. 65,510. The echeme hae the approval of t.be Punjab Provin­
cial Research Committee. 

2. It is proposed subject to approval of the Advisory Board that the echeme 
should first be examined by the Indian Oil Crushing Industry Committee. 

3. The subject. is for the conlideration of the Advisory Board. 

Enclosure. 
ScHEME FOR ADDITIOIIAL RESEABCB ON OILSIIED CROP' IN THB PUNIAJI. 

The Indian Oil Crushing Industry Committee and the Imperial Council of Agri­
cultural Research have emphasised the necessit, for investijfating and introducinjJ Dew 
varieties of oilseeds, iD view of the preferential tariff. which are in operation ID tbe 
markets of the UDited KiDgdom iD favour of Indian oilseeclt. No leu important ill 
this coDnectioD is the Decessity for research toward. aD improvement iD the qualit1 
and aD iDcrease iD the outturDS of oilseed crop. alread,. established. 

2. The various oilseed crop. are distributed over IDdia in fairly .harpl,. defln" 
areas. Thus grouDdnuts aDd cocoauuts are oilMed crop. of Boutbem India. Caator 
is also maiDly grown in the South; whilst rapea and mustard arl maiuly confined to 
Northern India and Linseed to Northern and Central India. The preHnt echeme of 
research is designed mainly to deal with research on the Brauica oilseed. of wbich 
the Punjab grows about 34 per cent. of the totsl area in India, Bihar and Ori_ 
about 19 ,Per cent., the United Provinces about 7 per cent. aDd the Nort.b-Weat FnJDo 
tier Provance about. 3 per cent. 

3. The following Braaaice oilseed. are grown on • commercial _le_ 
1. Toria, 
2. Sarson, 
3. Mustard, 
4. Taramira. 

Toria is a crop mainly confined to canal irrigated areal. Barson and Taramira are the 
most important Rabi oilseed crop. in baraniareaa, whilat Mustard i. grown 00 a 
small BC"le in both irr1l!at~d and barani 1000.ahtles. The pruent &eheme propoeee to 
increase the research work al~d1 in progreBl on th_ crop. en4, aa they are .U 
grown during the Rabi seallCln, it. il intended to include other Kharil oil~ crops, 
such as groundnut and sea.amum, which Ihow promi" of JI08Iibili~i .. under certaill 
conditions in the Dorth of India. 

4. The Punjab oft·era special facilitiea for this work in having a aenior experienced 
Oilseed Botanist specially trained for reHBrch on crop. of t.bi. kind. He Ie act.i"eJ, 
eDgaged iD research mainly OD t.be BrasaiCII oilMeda and baa baeD ,,"",id" with two 
Research Assistants aDd t.be necessary lubordinate .tslL Hia IlIpenlDeDts are earriecl 
ont OD an area of about 12 acres of irrigated land at the Research Institute, Lrallpu. 
and OD hi. work the PUDjab GovemmeDt ia ~cliDl at preaeut aboat Ra. 17,000 
per annum. A large expanaion of the work on t.b_ crope in the immediate fatllN 
is esseDtial, 80 that CIlltivators ma,. obtaiD the fuU benefit of the preferential teriJI. 
which DOW eIIist IlDder t.be Ottawa Agreemnat far Indiaa oibeed.. The p .... D' 
IICheme i. lubmit.ted to the Imperial CouDcil of Agricultural :a-rch with • Yi." 
to their financing part of the adclitional IlIpenclit1lH prupoeed durin, the •• d ba 
7-

6. It i. intended to iDcrease the area on which oilseed reaearda ia earried ad ., 
Lyallpur. by .. f~er 8 KIA In t.be ca~l colonies T~ ia the .principal B"-­
oilaeed and conditioDl there are not. 80 SUitable far growang certeiIl ot.hera, ~ .. 
urson and taramira, aa are certain other parte of the proYinee. n it propo.d. 



75 

therefore~ that a small Botanical sub·.tation should be opened on the Agricultural 
Department's District Farm at Ludhiana which is a suitable tract for these crops, 
and also for work on other newly iutroduced crops like groundnut. Already in the 
Ludhiana district, as a result of what little work has been done 80 far by the Depart­
ment, groundnuts covered an area of 1,500 acres during the past Kharif. The 
Ludhiana Farm has facilities in buildings, implem~nts and land, and it also can 
cater for work under both irrigated and barani conditions. 

PROBLEMS TO BB STUDIED. 

6. So far as is known no extensive research work on the BrassicllB oilseeds haa 
been done elsewhere, although they are of commercial importance in India, and it is 
known that is this genus of plants there is a wide variation in fertility from species 
to species and from variety to variety within the same species. The investigations 
carried out on these crops 1D the Punjab up-to-date have opened up new avenues of 
work and indicate that considerable improvements can be effected. The main 
Bras.icre oil.eed crops are highly self-sterile and are extensively cross-pollinated in 
nature. They depend almost entirely for their polination on insects. The bree<ling 
investigations on these crops in the Punjab have prQved successful iu obtaining selfed 
seed by means of certain artificial pollination treatments and hence there are possi. 
hilities of breeding desirable pure cultures for further improvemeut of these crops. 
IntercroNsing, which has been done between certain forms of Brassicll', shows 
possibilities of obtaining entirely new forms of toria and .arson which 
would be self compatible and could be kept pure. The further development of this 
line of work is of very great economic importance since, if the discoveries recently 
made in the above connections are borne out by future work there would become 
available self-compatible strains which woulci not depend for pollination on insects, 
and the failures of these crops from time to time due, as is believed, to insufficiency 
of insect pollinators might disappear. 

7. !\Iany other important problems connected with these crops await investi~ation. 
These include an improvement in the oil content of different types and an investIgation 
of the mycological diseases of . the individual oilseed crops. . Diseases of Brassicm 
oilseed crops found to be of i!DportancB in Northern India are Leafspot, Downy 
Mildew, and White Rust. Sesamum suffers from Die Back, Stem Rot and Wilt; and 
Groundllut from 'l'ikka disease, Root, rot, Leaf I;llight, Die Back and Stem rot. A 
considerable amount of research remains to be done in order to determine control 
measures of some of these diseases. 

8. Cost.-The proposed expansion of the research' at Lyallpur and the opening of a 
sub-station at Ludhiana involves the addition of two Research Assistants on the 
Botanical side, one on the Chemical side and one for Mycological investigations, 
together with the other inferior establishment and the provision of funds for the 
items shown in the attached statement. A small non·recurring expenditure is also 
necessary. 

9. For this scheme the Punjab Government will make available 8 acres of canal 
irrigated land at Lyallpll:r paying the W.ater R~tes. connected with it and providing 
the necessary bullocks, Implements ~or Its cultIvatIOn, labour and all working ex­
penses. Ten acres of land, partly irngated by wells and partly barani will be allotted 
at the Ludhiana Farm, where bUIldIng", quart.r" for labourers and bullocks, irrigation 
wells and implements will be provided free of cost. On the recurring side Government 
will also contribute a sum of Rs. 1,000 per annum against the annual receipts from 
the area at Ludhiana under the scheme and as a partial contribution towards the 
running expenses. Of the non-recurring expenditure Government will provide the 
necessary funds for the purchase of bullocks; the fencing of the breeding plots and 
the furniture required by the staff. 

10. The total cost of the scheme is estimaetd to be-

Non·reourring. . . . 
ReourriT'g for a pt'riod of five years 

Total 

Rs. 
5,000 

66,910 

• 71,910 

Of these amounts the Imperial Council of Agricultural Research is requested II) 
proyide-

Non·recurring . 
Reourring 

Rs. 
3,600 

66,910 
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N OfWecurriJ\f uptfl4itlWl. 

4 Bullocks • • • 
Fencing for breeding plote 
Furniture . . . . • 
Bird proof enclosure for breeding work 
2 Bird proof tbTeshing BOON. • • 
Apparatus (hydraulic press, iron kohl~ etc.) 
Seed bins . . . • • • 

l'otal 

Recuffltlg ezpenditur8. 

-

J Botanical R.~arch Assistants 
with post-graduate training on 
Ra. 120-10-160 (less 15 per 
cent.). 

1 Chemical Research AF8istant 
with post-graduate Training, on 
Rs. 120-10-160 (less 15 per 
cent.) 

1 Myoological Research Assistant 
witp post-graduate training on 
Rs. 120-10-160 (less 15 per 
cent.). 

1 Entomological Re8earch Assistant 
with post graduate training, on 
R •• 120-10-160 (Jell 15 per 
cent.) 

I Mukaddam on Rs. 25--1-29 

J Plant Observers on Rs. 20-1-24 

3 . Laboratory Attendants on Re. 
20-1-24. 

1 Clerk on Rs. 40-2-48 (Ies' 111 
per cent.). 

Beldars on Re. 16 each l5 

J 

C 

S 

F 

C 

Chowkidara at Rs.. 13 each 

asnallabour · 
eeds and manurel 

oocl stuffs . · 
ontingengies (inoluding bags for 
orossing work). 

Tr aveIling Allowanoe . 
Total · r 

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

---
R.. Re. R •• 

2,448 2,688 2,928 

1,224 1,3U 1,404 

1,2:l4 1,3" 1,46' 

1,224 1,3U 1,'6' 

300 312 324 

'SO 50' 1128 

720 '758 '792 

408 432 '56 

900 900 900 

312 312 312 

300 300 300 

200 200 200 

250 250 250 

1,1)00 1,000 1,000 

1,000 1,000 1,000 
----------
11,990 U,6.HS 13,382 

4th 
year. 

---
Re. 

8,1118 

1,1184 

1,118' 

1,118' 

336 

6112 

828 

480 

. 
900 

312 

300 

200 

250 

1,000 

1,000 ---
14,078 

Re. 
700 
400 
300 
200 

1.001 
2,000 

400 

11,000 

5th I 
year. \ 

TotaL 

------
RI. IRe. 

8,408 14,UO 

1,704 7,320 

"'''1 
7,32i1 

1,704 7,8JG 

848 1,620 

1176 2,UO 

886 8,960 

1106 2,280 

100 4,1150 

312 1,lS60 

300 I,lSOO 

200 1,000 

250 1,250 

1,000 6,000 

1,000 6,000 ------
14,'774 68.910 
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APPENDIX XII. 

NoTS DATED THB 23RD JANUARY 1934, BY SECRETARY ON SUIIJI!CT No. 13 (b).-APPLI­
CATION FROM THZ GOVERNMENT OF BENGAL FOR A GRANT OF Rs. 63,680 SPREAD OVER 
A PERIOD OF FIVB YEARS FOR RESEARCH ON :l'HE LINSEED CROP, BY THE DEPARTMEN7 
01' AGRICULTUllB, BENGAL. 

Attention is invited to the attached extract from a letter from the Government of 
Bengal No.1, dated the 2nd January 1934 (Annexure 1) forwarding a scheme 
(enclosure to annexure) for research on the linseed crop, by the Department of Agri­
culture, Benga\. The scheme involves a total expenditure of Rs. 63,680, tli~., non­
recurring Rs. 6,000 and recurring Rs. 6S,680 spread over a period of five years. The 
Local Government have expressed their inahility to share any portion of the cost. 

2. The Bcheme has been approved by the Bengal Provincial Research Committee 
(Annexure II) and subject to the concurrence of the Advisory Board it is proposed 
to place'the Bcheme before the next meeting of the Indian Oil Crushing Industry 
Committee. It may be mentioned that the annual area now under linseed in Bengal 
ia only about 126,000 acres (3'S of the total Indian area as compared to averages of 

·27'4 per cent., 26.3 per cent., lS'S per cent., and 9'9 per cent., for the Central Provinces, 
United Provinces, Bihar and Orissa and Hyderabad State)-the prospects of expansion 
of the area are not stated. 

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

ANNBXUllB I. 

EXTRACT mOM A LIITTBB No.1, DATZD TUB 2Nll JANUARY, 1934, mOll[ THZ SBCBBTARY 
TO THB GOVDNMBNT 01' BBNGAL, AGRICULTORB AND INDUSTRIES DBPARTI4I!NT. 

Ninth meeting 01 the Adtlisory Board 01 tM Imperial Council 01 Agricultural 
ReseaTch. 

With reference to your letter No. F.-6 (1)/33/G., dated the 6th December 1933, 
on the subject mentioned above, I am directed by the Government of Bengal 
(Ministry of Agriculture) to forward herewith, for inclusion in the Agenda of the 
meeting of the Advisory Board to be held in February 1934, the undernoted scheme 
(Enclosure to Annexure I), which has been approved by the Provincial Agricultural 
Research Committee, Bengal, together with relevant extract (Annexure II) from th~ 
minute. of the meeting of the Committee held on December 7, 1933, and to say that 
the Local Government recommend the scheme subject to the condition that no financial 
liability devolves on them. • 

• • • • • • 
4. Scheme lor ,.eaearch on the linseed crop, by the Department 01 Agriculture, 

Bengal. 

• • • • • • 

ANNBXURB II. 

EXTRACT FROM THE MINUTBS 01' THB SEVENTH MEETING OF THK BENGAL PROVINCIAL 
AGRICULTURAL RESEARCH COMMITTEE, HELD ON THB 7TH DECBMBIm 1933. 

• • • • • • • 
B. Scheme for research on linseed, by the Bengal Agricultural Department. The 

· Bcheme was approved by ~he Committee. 
Dr. Mukherjee referred to the fact that the work would be done in collaboration 

with the Dacca University. He did not wish to interfere with the present scheme, 
but would like to point out that there is a general feeling in the Calcutta University 
that the Dacca University was being more favoured on account of its proximity to 

· the Research Station at Dacca. Dr. Mukherjee was informed that there was no 
intention on the part of the department to favour one university or the other, and 

· tha~ t~e clepartment was only too glad of the assistance given by the Calcutta 
UnIversIty. 
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ENCLOStm. TO ~ 1, 

ScBUl. ~OB R&SIIABCB OM mil UN8UD CROP. 

The Advisory Board of the Imperial Couucil of Agricultural Be_reb examined 
at its meeting held in February 1933, the question of the action to be taken 10 .. 

to derive foil advantage from the tariff preference on Indian lin_d. A. a reault of 
the Ottawa Conference they em,Phasised firstly, the importance of experimental work 
on linseed in each of the malor linseed ~TOwin, province. and .uggeated the ad· 
vantage of exchange of seeds of imfroved varietlOl between different province. and 
a wider and more systematic trial 0 the 94 good typee of linseed bred at the J m· 
perial Research Institute, and, secondly, of the desirability of a wider publication 
of the importance and advantage of Ottswa Preference on lin.eed amongst tbe culti· 
vators through the co-operative locieties, vernacular paper. and magazinOl; and 
with this enel in view to arrange for the publication of the Iste.t price and trade 
information on linseed and linseed oil, with the Indian Trade Comml .. ion"r" in Eng. 
land and the Director-General of Commercial Intelligence and StatilticI, Calcutta. 

It is, however, to be mentioned that though there ha;. been alway. a preference 
on Indian linseed owing to ita cleanliness and hIgher oil content, thi. i. considered 
to be too high by many English user~, who prefer Argentine linseed to Indian lin· 
seed as the latter is alway. cheaper even giving due consideration to the premium 
noted above, particularly by those' who do attach much importance to the quality of 
oil. From the information furnished by the Indian Trade Commis.ioner, it ia aeen 
that the actual yield of oil from Argentintl linseed variel from 32 to 35 per cent.. in 
two cases, whereas Calcutta linseed gave a uniform yield of 38 per cent, of oil in 
two cases. 

From the preliminary work that hal been done in Bengal, it. hAl belm found 
that there is a marked variation (35 to 42 per cent.) in the oil content of BI!Dgal 
linseed, a. well as in agricultural characters, so much PO that already 85 pure line. 
have been isolated from the sample. so far available. The Pu .. typOl have .1110 beeD 
tested with the local type. in the provincial farm. but theae have not been foun" to 
suit the soils quite so well al they have been bred to a longer period of growth,· 
which is not p088ible under Bengal conditions. Agronomic work in the linseed tract. 
has not made any headway on account of paucity of .taff. Thera i. however one ad. 
vantage in Bengal that linseed is mostly concentrated in and around the central part. 
of the Province comprising the districte of Nadia, Monbidabad, Paboa and J..ara 
which form nearly 64 per cent. of the total area. 
, Along with the agronomic work on the crop, the chemical part of the work I. no& 
less important. It is proposed, therefore, that we .hould have all our iin ... ed typell 
thoroughly analysed as regards their oil content 011 a moisture free basil. Further, it 
is necessary to find out whether the oil content and its qualit.1 varies with the time 
of sowing, situation and type of land, manuring and rotatIOn employed, and _ 
how far the samples collected at different rural trade centrel vary AI to their oil and 
moisture contents, thul c.arrying through all chemical analYlia of the oil _d from 
the growers to the manufacturer ill London. Should the fixing of some standards in 
the linseed trade on oil content and quality be lucce .. ful, it may be poaai"'e to OOS' 

the Argentine lina-:ed from the field. It will be ee,en t.hat with. the impoait.ion of .the 
tariff, the proportIon of IndIan linseed to ArgentlDe Import. lOto the UDlted Ktng. 
dom, has increased from 2 to 31 per cent. during the period of January to Augult 
1933, as compared with that of 1932. 
. In order to take the beat advantage of the preference, the department is trying 
to push on with this. work by lending an .officer during the eowing period, but t~ 
is obviously a tentative arrangement and 18 bollnd to fall through onleu a specIal 
staff is employed for the purpose, to be employed not only for agronomic work bat 
also to carry out propaganda on the marbting of the crop on the linea .oggeated by 
the Advisory Board. It will h~ one of his principal duties.to see ~h~t the J{1'owera 
receive full advantage of the pru:ea at LondoD and the aam. 18 n~ d1881pated' throngb 
the various channels of middlemen. Linseed with its Dormal area of 193,000, once 
brought a sum of over one crore of rupees when linseed 111'88 lOlling at Be. 9 per 
maurid in the village market. 

The work will mainly he chemical and agronomic. For the chemical work an analyd 
will have to be retained on a 88lsry of RI. 160-1~200 or on an aYerage par of 
Rs. 180 per ~onth, and for the a~c~tural work of breeding, demonstration and 
marketing studIes, a man of the Pronnclal eadre OD the grade of Be. 25G-ID-330 or 

. on an average salary of Ra. 290 per month will have to be taken. He will be .... aiated 
by four demonstrators on the grade of Be. 30---0-60 or an avenge salary of RI. 40 
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per month to be stationed on the main centres Cif work at Chuadanga, Meherpur, 
Beldanga and Iswardi. and an overseer at the two Farms. Berhampore and Krishna­
gar of the grade of Rs. 6()-6-70 or an average pay of R8. 60. The chemical work 
will be conducted in collaboration with the Dacca U ninrsitv and the hEadnuarters of 
the Linseed Officer will be either at the Berhampur or Krishnagar Farm. -

The scheme would entail a capital expenditure of Rs. 6,000 and a recurring ex­
penditure of Rs. 68,680, the total expeniiture being RB. 63,680 for 6 years as detailed 
below:- '. 

Capital Expenditure. 

Rs. 
1 Chemiral and apparatus (Dacca University addItional 

equipment) 1,000 
3,000 2. Building, godown "nd laboratory • 

3. Furniture, laboratory equipment, stores, seed bins, balances 
implements, sprays, et<':. reference book~ . 1,000 

1',000 Total 

Recurring Ezpenditure. 

1st 
year. 

2nd 
year. 

3rd 
year. 

4th 15th 
year. yellr. 

I 

-;;-~ ---;:- ---;:-\-;:-
3,1)00 3,240 3,480 3,720 i 3.960 Agronomist (Rs. 250-25-330) 

• 
Chemical Analyst (R;. 160-10-200) 

Fioldmen (4) (Rs. 30-5-50) 

Overseer (Rs. 50-5-70) 

.
'1. 1,920 2,040 2,160 2,280! 2,400 

1,440 1,680 1,920 2,160 I 2,400 

Peon (R8. 13) . 

'. j 600 660 720 780 

156 156 156 156 

840 

156 

Contingenoies (offioe expensel!l, periodicals, 
books, and journals). 

Labour for oxperimental work 

ChemicalS. 

Seeds, manure and implements, eto 

Travelling allowance. 

Total 

Total for 5. years 

Grand total 

500 

700 

500 

100 

500 

700 

500 

100 

500 

700 

500 

100 

500 

700 

500 

100 

5CO 

700 

500 

100 

1,500, 1,500 1,500 1,500 1,5110 ----1-10,416 11,076 11,736 12,396 13,056 
--- --- --- ------

.. .. .. ." 158.680 ------ ---- ----1---

.. •• .. .. 1 63,680 

KENNETH McLEAN, 
Director 0/ Agriculture, Bengal (Of/g.). 
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.APPENDIX XIII. 

NOTK, DATED TRa 24m JAlfu.un' 1934, aT 8SCJlIITABY, ow 8UWIICT No. 13 (e) ..... 
APPLICATION nOH '1'BII GOVIDlJlJUiln' or '1'BII CUTJUL PBOVIJICA roa A GBAJIT or 
Re. 61,400 8PREAD OVIIB A PIIBIOD or nva YILUlI roa B&8UBCIl WORIl O. OIl.-BlIID. 
IJI '1'BII CBJITllAL PBOVIJICA. . 

Attention is invited to the enclosed extract. from a letter No. 48-1052-XIV, 
dated the 8th Jannary 1934 (Annexure) from the Government "f the Central Pro­
vinces forwarding, inter alia, a scheme (Euclosure 11 to annezure) for research work 
on oilseeds in. th8 Central Proviuc... The scheme involvN an ezpenditure of 
Rs. 61,400 spread over a period of five yearl. The grant. .. keel for i. int.anded to 
be utilized for the augmentation of ,tall and for it.aml luch a. t.ravelling npeneee, 
laboratory and field requisites and contingencie.. Th. Local Government. have agreed 
to provide all the laud neceseary for the work on an,. farm where the tria.. and 
investigation. may be carried out and also laboratory accommodation. No grant. for 
non-recurring expenditur~ hal been applied for. The mycological work connected 
with the scheme will also be provided for b,. the Local Government. . 

2. The Icheme hal been approved by the Central Province. Provincial Research 
. Committee, and subject to the approval of the AdvilOry Board it. i. proposed to 
place the scheme before the next meeting of the Indian Oil Crushing Industl'J 
Committee. 

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

AJlJlnURL 

COPY OJ' UTTER No. 48-1052-XIV, DATED Tnll 8TH JAJI'UARY, 1934, mOH Tna Ran.UB 
SECRETARY, GOVlmJlHEJIT or TnB CIIJlTRAL PBOVIJICA AOBICULTUBI DEPABTJlDT • 
.f0 THii: SECRETARY, I14PIDlIAL COUNCIL or AOBICULTtlBAL RaSEARCIl. 

Grant in aid Irom imperial Council 01 .Agricultural Re.earcA lor eertaift ,theme, of 
. ruearch in the Central Pro1Jincu. 

I am directed by the Government of the Central Provincetl (Ministry of Agri. 
culture) to forward a copy of letter No_ 6551, dated the 12th/13th December 1933 
from the Director of Agriculture, Central Provinces (Enclosure I to anne:lDre) 
together with the undermentioned six Ichemea and to recommend them for the 
favourable consideration of the Imperial Council of Agricultural Re_reb. 

.. it .. .. .. .. 
(2) Scheme for research on Oilseeds_ (Enclosure II to Annexure). 

.. it • .. .. • 
2_ These schemes have been considered by the Provincial Agricultural Researeh 

Committee on the 9th December 1933 and approved b,. that. body. Tbe local Govern· 
ment has also accepted them. I am accordingly to request that they ma,. be placed 
before. the Advisory Board of the Imperial Council of Agricultural Research at. it. 
next meeting to be held in February 1934. 

EJiCLOSUBII! I TO AJINEXUBB.. 

EXTRACT FROH A LII"1"Tm No. 6551, DATED Tnll! 12/13TH DIICII!J(IIII!B 1933, .J"BO)l m. OnG. 
DIRlICTOR or AOBICULTUR&, CII!JI'TRAL PROvnrCBs TO '1'BII SICB&TARY TO Govn.· 
JOJlT, AOBICULTURa DII!PARTIOJIT, CBJITllAL PJLOVIJlCB8. 

I have the honour to attach herewith six .:bemetl of retleaJ"ch which were placed 
before tbe Provincial ,4.gricultural Research Committee OD tbe 9th December 1933 &nel 
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recommended for transmission 
the proyision of fundi. 

to the Imperial Council of Agricultural Research for 

• • • • • • 
Scheme for Research on Oilseeds. 

• • • • • • 
The importance of oilseed_particularly linseed-in these. prov:inces a~d the in~r­

est taken by the Imperial Council of Agricultural Researc~ ID thiS crop ID co~nectlon 
with the Ottawa Agreement should be sufficient comJ.Dendatlon.for a scheme to lmpro~e 
the quality and quantity of the oilseed. of the ProvlDce. 

.. • • • • • 

• 
EIICLOSURE 11 TO ANNEXURE. 

BCHE."\I!!I rOR Ri\:ilI!ARCH WORK OS OILSEEDS 

In the agricultural year ending 31st May 1932 the area under oilseeds in the 
Central Provinces and Berar amounted to 2,055,525 acres or 14 per cent. of the total. 
area under oilseeds in India. This area was made up as follows:-

Linseed 

Til or jingli 

(Sesamum indicum) Rape and must"rd . 

Groundnut 

Castor. 

Other Oilseeds 

[mostly Jagni and Niger or ramtil (Guzotia abyssinica]) 

Acre •• 

937,224-

504,924 

tl9,h21 

164,333 

58,263 

340,96Q 

It will be seen that linseed is the principal oil crop of the Province. The area 
however fluctuates considerably from year to year owing to changes in price, the 
incidence of 'rust' and the state of the seeel bed at sowing time. The Central Pro­
villces is the largest grower of linseed in India producing roughly about 45 per cent 
of the total Indian output despite the fact that the outturn per acre is by far and 
away the lowest (If any ProvlDce in India. The United Provinces outturn is 500 
lbs. per acre; Bihar and Orissa 492; Bengal 467; Bombay ~60; As.aD! 336, while 
the Central Provinces yields only 226 lbs. per acre. From these figures it will be 
.een that there is great scope for improving the yield of the linseed crop of the 
Province. 

As mentioned above, the area fluctuates greatly from year to year, but there is 
also a distinct tendency for the total area to diminish each year.· In the quinquennium 
ending 1908-09 the area was nearly double the present one while as recently as 1925-26, 
there were 1,147,600 acres under the crop. The chief reasons for this decline are (1) 
the susceptibility of the crop to attacks of rust, which often wipes out large areas 
particulal'ly in the north of the province and (2) the low yield per acre so that it 
cannot compete with food crops especially when the market price is low. 

The work of improvement therefore involves (1) the production of high yielding 
types and (2) the evolution of rust resistant stl·ains. During the past, some selec­
tion work has been done anll the Department has evolved some types which yield 
better than the. local one~. Hybridization work is 1o1so in progress with a view to 
evolve rust reslst,ant strams. Some crosses have beell made with European f1axe. 
and th~ rust resistant Pus" varieties with the idea of combining high peld with 
rust resl.tance. 

B 
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It bas heen found that. the linseeds of the Central ProvinC88 and Berar differ 
materially in their root. Iyatem from those grown in the Gangetic alluvium and this 
probably .explains· why the shallow rooted Puoa types have not proved .urCf' .... ful in 
these province.. It will be neceaaary \0 undertake a detailed .tudy of lobe root. 
system with the object of finding out. which type will be most. suitabls for a particular 
tract. Four types of root. sys.tem have been made out. even though an exhaustive 
study has not. so far been made. 

Another important item of investigation i. to find the place of lin ... ~d in th .. 
rabi rotation and manurial and rotational experimenta will be therefore have to be 
conducted. 

A botanical classification of the local linseed. ia in progre.. and there i. every 
possibility of isolating from them lome types with t.he d8lllred characters. 

A study of the diseases and pesta will also be lIIade. 

Til.-Till occupies the largeat area among the oilaE-eda of this country and lobe 
Central Provinces and Berar stand third in order of importance being beaten only by 
Burma and Bombay. Here again the outturn in tae Central Province. i. lower than In 

other provinces, being 224 Ibs. per acre compared with 400 lb •. ill Bombay, 603 lb •. 
in Bengal and 300 Ibs. in Madras. There is thus much room for improvement. and it 
is certain that an increased yield will result. 'in a much larger area being put. under 
the erop. Work will consist. (1) of a systematic clauification of the local variet.ies (2) 
the isolation of high yieldin~ types by selection 0:' hybridi,ation (3) trial of different 
varieties form different. prOVlDces and countries, 8.g., the Levant ... d recommended ia 
the Indian Oil Trade lndu.try Report. and (4) noanurial and cultural experiulI'Ilt... 
and (6) investigation into diseases and peat. of the crop. Work on thia crop baa 
only recent.ly been taken up by the .tall of the Depart.ment.. A corre· 
lation between various morphological character. af.d yield was e.tablished laat 1ear 
and selection work will be based on these morphOlogical characters. 

Niger.-Ramtil or Jingily occupies quite an extenaive area in the more jung11 
part.s of the provinces where other crope .are difficult to grow on account of the 
ravages of wild animals. The area could be extended con.iderabl1 on lobe lighter eoila 
of the province. No work has been done on thi. crop by the depart.ment. but the 
outlines of work for linseed and til mentioned above would arply in tllie case also. 

SafJlower.--Saffiower is grown in the Central Province. and Berar mainly for the 
oil content of its seed and not. for the dye from ita florets. It i. grown in black eoil 
as a rabi crop and very often on the borders of field. to protect the more "alust.l. 
crops from damage by animals. The crop is not recorded separately in the agri­
culture statistics 80 that ita area and outturn cannot be ascertained but the area ia 
appreciable. 

No botanical work has 80 far heen undertaken on thi. crop in lobe province and 
the first step would be to make a botanical classification of the varieti.. being grown. 
Work on selection for better yield, higher oil content, etc., will be conducted .imul­
taneously. 

MU8ta'l'd and rape.--Of the three sub-species of Brassica grown in India, "il., 
Sarson (B. Campestria), Tori (B. Nupa) and Rai (ll. Nuicea) only the laot i. grown in 
the Central Provinces in an arca amountinr to about 2 per cent. of the cultiYated 
area. A botanical classification of the loca varietie. will be made with a view to 
finding out suitable types with high yield and large oil content. 

Ca8tor.-The Central Provinces and Berar stand third in the pl'Cldaction of this crop. 
There are 2 main varieties-the large seeded type grown aa a kharif crop and the 
small seeded grQwn as a rabi crop. rho forn'l'r 18 usually grown in "baris" or on 
well drained waste and fallow patches, while the rabi crop ie grown aa a field crop. 
No .work haa been done on the crop in this Province and aa a preliminary step a 
eollection of all the local varieties will be made with a view to isolate heavr. yielding 
types with high oil content.. Suitable. varieties from other part.. of India will also be 
tested. 

Groundnut.-Groundnut is dealt with as one of the crop. grown in rotation with 
cotton and will not come within the purview of thie scheme. 

The work to be performed on each of the oil crops haa been outlined above. Owing 
to paucity' of staff, however, progress is bound to be alow and much of the work 
will not be taken in hand at all unless extra staff is recmited. It i. for thi. ftI18OI\ 

that this scheme has been framed and 18 now put up before the Imperial Council of 
'Agricultural Research. It was thought advisable to include all tbe oil seeds, except 
groundnut, under the one scheme so as to make it. aa economical a. poseible. 
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In my opinion the following, .tall i, _sa". to carry ou" the work detailed abo'18 _ 

1st 2nd 3rd 4th 6th Total. year. year. year. year. year. 

---------- ------
RI!. Rs. Rs. Rs, Rs, Rs. 

L' Central Provinoes Agricultural 3,000 3,000 3,300 3,600 3,900 18,800 
Servioe Class I Officer on 
pay Rs. 250--260-275-
300-326. 

2.8 Botanical Assistants Rs. 2,520 2,520 I 2,700 2,880 3,060 13,680 
70-70-75-8-85. 

3. Entomological Assistant Rs. 840 840 900 960 1,020 4,560 
70--70--76--80-86. 

4. Clerk Rs, 30-2-38. 

) 
360 38' 408 432 456 I 2,040 

6. 21 Laboratory Assistant 600 600 600 600 600 I 3,000 
Rs.lIu. ! 

6. 2 Peons on Rs. 11 264 264 264
1 

264 26~ I 1,320 

7. Travelling Allowance 1,000 1,000 1,000 I 1.000 1,000 6,000 
I 

8. Books, Laboratory and field 1,000 1,000 1,000 1,000 1,000 5,000 
Requisites , 

9. Contingencies. 2,009 2,000 2.000 2,000 2,000 10,000 
-------------Total 11,684 11,608 12,172 12,736 13,300 61,tOO 

The Central Provinces Government will provide all the laud necessary for the 
work on any farm where the trials alld investigations may be carried out. Laboratory 
accommodation will also be provided for the workers. The existing varieties and 
types will be handed over to the new Section as a nucleus for these experiments while 
work in connection with oil content will be handled by the Agricultural Cbemist and 
his staff. The mycological work will be done by Government. 

B2 



APPENDIX XIV. 

Non, DATED nm 24TH J.uro.un' 1934, BY SIICUTAJLY, Olf SO~ No. 13 lcl).~(l) 
APPLICATION nOli nm GoVJ:alfJOJlT or nm PUJI"'. roa " OLUft or Ra. &,000 
J'OB on YJIAJL J'OB .. DQOIBY DITO nm IICONOJlICI or ftIB 'nIUO' OlJAlBtlWlIDICI 
nmOSTBY IN nm POlflAJL (2) Al'PLICATIOJr nOlI ftIB GoTllllfJlln or ftIB UII1ftD 
PBOVINCIIS J'OB A OBANr OJ' Rs. &,000 J'OB on YJIAJL J'Oa A ODIUI JUlLATIlfCi t'O ftIB 
INDIGENOOS OIL-CBOSHING INDOSTRY AND .. DQOIBY DITO nl IICOlfOJlICI. 

At its meeting held in December 1931, the Indian Oil Craahing Indnatry Committee 
considered the question of helping village pre_II and lar,er lICale oil factori811 and 
recommended (Annexure III) that the Boards of EconomiC Enquiry in t.he Punjab 
and the United Provinces should be invited to make enquiri811 into the economiCi 
of the village oil-crushing industry. Thi. recommendatioD wal approved by t.he' 
Advisory Board at its meeting held in July 1932 and b,. the Governing Body at ita 
meeting held in October 1932. The Governmenta of the Punjab and t.he United Pro­
vinces were accordingly addresed in the matter but they .tated thlt iD the umin, 
state of finances and staff, the Provincial Boards of Economic Enquiry ClOuld n~ 
undertake the enquiries desired by the Indian Oil Crushing Indnatry Committee 
without financial assistance from the CounciL Both the Local Governmenta bave 
accordingly submitted schemes [tlide letter from the Government of thl Punjab, 
No. 575-D. (S.), dated the 22nd June 1933 (Annexure I) and letter from the Government 
of the United Provinces, No. 25-1., dated the 11th JanuRry 1934 (AnneIure 11)) 
whic,h involve total expenditure of Ra. 10,000, i.e., Ra. 6~000 for each. province. 

2. ,The schemes (Enclosures to Annexures I and II) have been appro\'ld by the 
respective Provincial Research Committees and lubject to the concurrence of thl 
Advisory Board, it i. proposed to place both theBe schem.. before the next. meatin, 
of the Indi,!n Oil Crushing Industry Committee in the first instance. 

A'iNEXunl I. 

COpy OF LErrER No. 575-D. (S.). DATED THE 22ND JUNE 1933, nOM THII DEPt'TY 
SEC1lETARY TO GOVERNMENT, PUNIAII, DIV&LOPKEN'I DUARTKElfT, 'ID rBI BECBI'IARY, 
IMPERIAL COUNCIL OF AGRICULTURAL R&!!I!!ARCB. 

~SUBJECr :-Village Pre •• e& and larfle 8cale Oil Factorie •. 

With reference to your letter No. 679/Agri., dated the 9th March 1933 !not. printed), 
I am directed by the Punjab Government (Ministry of Agriculture) to IDtimate that. 
the Board of Economic Enquiry was invited to make an enquiry into the economiCi 
of the village oil-crushing industry. 

2. The proposal was considered. at a meeting of the Board of Economic Inquiry 
held in March 1933. During the last three years the funds allotted to the Board han 
been considerably curtailed and such funds aa the Board posaea_ are already ear­
marked for printing several investigations which have alread1. been oompleted or are 
about to' be completed. Very little monl'Y is, therefore, available with the Board 10 
start new ~nquiries at present. The Board, th'lrefore, pasaed a resolution in the 
following terms :-

"That the Secretary write to the Provincial Council of Agricultural Research, 
asking them to recomml'nd to the Imperial Coun('il of Agricultural ~aearch 
to give a grant to the Board to enable it to conduct an enquiry for one 
year. In case the grant was not. forthcoming the Board would reconsider 
the matter later." . 

3. In pursuance of this resolution the Board of Eronomic Enquiry baa IUbmitted t.he 
attached scheme (Enclosure to Annexure I). The Board decidEd thlt if the Imperial 
Council of Agricultural Research provided the necessary funds a trained inveati"at.>r 
on the permanent staff of the Board will be allotted to thi. inquiry. Thi. scheme was 
considered by the Provincial Coundl of Research at ita meeting held on 29th April 
1933 and was approved by the Council. 

4. 'If the proposal meets with the approval of the Imperial Council of Agricultural 
Research, I am to request that provision ma,. be made by UI.e CoUDciI of funda to the 
extent of Rs. 5000 (five thousand rupees). 
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COpy 01' U'J'TZB No. 25·1., DATED THE 11TH JANUAllY 1934, JIRON THE 811CBHAllY TO 
GOVEIUfMENT, UMITI!!D PROViliCES, INDUSTRlJIS DEPARTMENT, TO THE 8BCBBTAllYj 
IMPERIAL COUNCIL or AORICULTURAL RESBAllCH. 

SUBJECT :-H elping fJillage pre8le, and large 8cale oil lactone,. 

With reference to the correspondence resting with your letter No. F. '1;5/33/0.8 ... 
dated August 25th 1933, on the abpve subject, I am directed to forward a copy of this 
Government's application (Enclosnre to Annexure II) for a grant of Rs. 6,000 for _ 
census relating to the indigenous oil·crushing industry and an enquiry into its economics. 

2. In the original scheme, involving an expenditure of about Rs. 2,000 the intention­
was to complete the enquiry in three months. The Provincial Agricultural Research 
Committee, 'which considered the proposal in November last, eX{lressed the view that 
the period suggested was not sufficient for an effective enqUiry. The Committee 
accordingly amplified the scheme to cover a period of one year at a cost of Rs. 6,000. 
A copy of thEt Committee's resolution on the subject is enclosed. -

3. The Governor, acting with his Minister, approves of the scheme, as recast, and 
I am to request that it may be placed befora the Advisory Board of the Imperia\. 
Council at its next meeting. . 

---'---
COpy or RSSOLUTlON No. 2 PASSED AT THS 9TH lIIEETING Qi' THE UNITED PROVINCES· 

AORICULTURAL RESURCH COllllllITTEE, HELD AT LUCKNOW, ON NOVEMBER 28, 1933. 

Agenda. 

2. Consid .. rabion of an application from 
;he Unite,! ProvlDces Government to t·he 
[mperial Count.il of AgriculturoJ Research 
~or a grant of Re, 2,000 (recurring spread 
,vtlr thr~e months) for a census relating to 
the indigpnous nil.crushing industry and 
an inquiry into its eoonomics. 

ENCLOSURS TO ANNEXURe 1. 

Re80lulion, 

2. resolved that a period of three 
mont hp is not sufficiellt for an effective 
ir quiry of this nature, and that' .. 
scheme as amplified to cover a lODger­
period and at a cost of Rp. [-,000 be 
recorrmeDded to the Impctial Council 
of Agricultural Rest arch. 

BOARD 0,- ECONOMIC INQumy, PUNJAB. 

Proposed Inquiry into the Economics 01 the rillage Oil Orushing Industry in the Punjab. 

Introductory.-l'he matter arcse out of a letter from the Punjab Government* 
drawing the attention of the Board to paragraph 3 of an accompanying lettert from. 
the Secretary, Imperial Council of Agricultural Research. In this paragraph it was 
suggested that the Board may be invitee! to make an inquiry into the economics of 
the village oil crushing industry. This proposal was considered at a meeting of the 
Board held on 29th March 1933. 'l'he Board regretted that it was not in a position at 
present to finance this enquiry, but decided that if the Imperial Council of Agricultural 
Research made the necessary funds available, the Board would provide the services of 
cne of its trained investigators. Accordingly it was resolved-

"That the Secretary write to the Provincial Council of AgricultGral Research 
asking them to recomll'.cnd to the Imperial Coundl of Agricultural Research to give 
a grant to the Board to enable it to conduct an inquiry for ODe year. In case the 
grant was nob forthcoming the Board would rcconsider the matter later. ,. (Paragrapb 
4·x.) , 

Scope and extent 01 in'luiry.-It is noted that the inquiry should be limited to oil 
crushing in villages and should not deal with large scale oil f"ctories. Oil crushing 
being general. in the province tho field of oparation will be wide and the nature of the­
investigation extensive j and therefore it would be advisable to select representative­
tracts for investigation. It is expected that a trained investigator of the Board would 
be able to collect sufficient data in twelve months, devoting a limited amount of time­
to each area selected and reserving the last month or so to the writing up of hi. 
report. ' 

• 1336-E., dated 24th March 1933. t679 Agri., dated 11th March 1933. 



Tra"elling.-The inquiry will entail. good deal. of moving about by the Invelltigating 
,.taff and, consequently, the Travelling 'Allo\1oance will be heavIer than \Uual It. may, 
"ewever, be mentio~ed that the pl'esent. rulea of the Board allow investigaton only 
,aingle Railway fare and actual for other journey., and no halting allowance for 
inquiries such aa this; the charges under this head, therefore, tend to keep to a 
minimum. I 

A.dditional help.-It. haa boen found in such inquiries that. the _i.tance of a 
junior investigator or muqaddams has proved very useful a. these men help to prepa,... 
the ground for the head investIgator aud also aeaUt in routine work, like copymg out 
figures from revenue records, et.!., It;aving him to concentrate on actual inquiry work. 
It is anticipated that the employment of auch aui.tanta will greatly add to the value 

oOf the report. 
Colt of ;nquiry.-The following i& an estunate of the C'lllt:-

One head investigator at Re, 235 per mensem 
Contribution towards his Provident Fund at anna 

per rupee 
To Muqddama at Rs. 20 for 10 montha 
'Travelling allowance . 
'Contingenciea 

Say RI. 

Ra. A • •• 
2,@20 0 0 

176, , 0 
'00 0 0 

1,'00 0 0 
200 0 0 -----

',996 , () -----
',000 0 0 ------

,FROM THJ: SECRETARY, IMPERIAL COUNr.IL or AGRICULTURAL RE~I!ABCH, NEW DELHI, '1'0 
THB ,SJilCRETARY TO GOVERNMENT, PUNJAB, DEVlCOPJlEKT DEPARTMEII'T, No. 679-
AGRI., DATED niB 9TH/11TH M.\RCH 1933. 

Helping Village PTe&8f. ,.nd IlJrge acale Oil Factoriu. , 
I am directed to state that at its Second Meeting, held in December 1931, the 

Indian Oil Crushing Industry Committee, appointed by t.he Imperial Council of 
Agricultural Research, considered the question of helping village preue. and large 
acale oil factories. Whether techmcal assistancE' could be given to village oil-cruMheTi 
.and small industrial oil·CJ'ushers arose as part of a general question. Whilst it if 
realised that these are provincial matters it is considered that. Local Government may 
.be glad to know the Committee's suggestions. 

The Committee considered that-
(a) it is desirable that work phould be undertaken at the various provincial 

institutions with the object of assisting the village teli, and that lucb 
assistance might include the devising of improved m'3thod. and appliances 
suitable for village USIO, for crushing various Oil seeds; simple and practi. 
cal methods of refining oil in small quantitie., and the manufacture of 
soap in villages; 

\( b) considerable assistance could be given to thE' small industrialist type of oil· 
crusher (viz., owners of small oil mills which do noi come under the 
Factory Act) if personal contact with them could be established. 'fh,. 
would appear to fall within the .phere of the various Departments of 
Industries, Bcd it' is 8uggested that the Department of Induatril!1l and 
Agriculture might co-operate in ascertaining the exact number of these 
small mills which exist. in each province. _"-ccurate information as to the 
number of village telil and the capacity of their plant i. also badly needed. 

2. I am to commend the suggestions nJ.'lde by t.he Committee to the consideration of 
othe ,Government of the Punjab and to request., that, if there ia no objection, this 
Department may kindly I.e informed of the action taken in due cour .... 
, 3. I am to add in this connection that the Committee also .uggested that the Board 
of Economic Inquiry in the Punjab should be invited to make an inquiry into the 

.economics of the village oil crushing industry. I am to request. that if t.he LocaJ 
Government have no objection the Board may kindly be invited to undertake euch an 

mquirjlirid the reEults communicated to this Department in due cc;urse. • 
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ENCLOsunli TO AIi'NIiXURB II. 

ITEM. 

COpy or A LETTER No. 482/461-lND., DATED OeroBER 17, 1933, ROJ( Tl£B DmllcroB or 
INDUSTBIIls, UNITBD PROVINCES, CAWNPORB, TO Tl£B 8l!CIUTARY, UNITED PBOVlllCJ18. 
AaRICULTURAL RBSEABCH COJOUTTEB, LUCKNOW. 

8UBlBCT :-United Provinces Government', application to the Imperial Cov7U:il 01 
Agricultural Reaearch, lor a grant of Rs. 5,000 for a ctnsu, f'elating to the indige_ 
oil·crushing indu8try and an inquiry into it, economics. 

In compliance with Industries Department enlorsement No. 1&57/XVIII-'--130 of 
September 15, 1933 (copy reproduced below), I have the honour to enclose herewith­
three copies of a scheme prepared by the Bureau of Statistics and Economic Research 
for a grant Irom the Imperial Council of Agricultural Research for the purpose of aD 
inquiry int.> the economics of the village oil-crushing industry and a census relating 
thereto. I have been directed to submit it to Government after the views of the 
Provincial Agricuiturr.1 Research Committee, United Provinces, have been obtained­
thereon. 

I hope it will be possible for you to arrange to have this scheme included in the 
businesd coming up before the Committee at its next (i.e., October) meeting. 

COpy OF A LETTER No. F.·23133·0.S., DATED AUGUST 25, 1933, FROY THE SECRETARY, 
IMPERIAL COUNCIL OF AGRICULTURAL RESBARCH, TO THE SECRETARY TO THE GOVERN­
MENT OF THE UNITED PROVINCES, AGnICI'LTURE DEPARTYENT. 

SUBJBCT :-H elping t'il/age pressed and large uale oil factories. 

With reference to your letter No. 879/XVIII-130, dated July 31, 1933, on th&­
subject mentioned above, I I\m dire~ted to Eay that any concrete proposals which the 
Local Government desire to put forward for a grant for an inquiry into the economies­
of the village oil·crushing industry would receive the careful consideration of the Oil­
Crushing Industry Committee and subsequently of the Council. It would be an 
advantage if the views of the Provincial Agricultural Research Committee on the­
proposals could be communicated at the same time. The date of the next meeting of 
the Oil·Crushing Industry Committee has not. yet been fixed. This will be notified in 
due course. 

GOVERNMENT OF THE UNITED PROVINCES. 

No. 1&57/XVlll-130. 

INDUHIUES DEPARTY.EN1. 

Dated Allallabad, Septtmbef' 15, 1933. 

Copy forwarded to the Director of Industries, United Provinces, in continuation of" 
Government endorsement No. 879·1, dated July 31, 1933, with the request that a schern&­
may please be framed applying to the Imperial Council of Agricultural Research lor 
the grant in question, and submitted to Government after 'the views of the Provincial: 
Agricultural Research Committee have been obtained thereon. 

By order, etc., 

P. M. KHAREGAT, 

Sec.-dary •. 



UNITBD PBOVINCIIS GOVO!f)[BNT'S APPLJCATJOJl '1'0 TIIB IKPmIAL COU1lCIL or AOBJCtJIto 
TUBAL RBSBARCH POB A GRANT or Rs. 6,000 rOB A CBN8111 BIlLATJNG '1'0 TJIB IJlDIOBN0111 
OIL·CRUSHING INDUSTRY AJID AN IHQUIB'I: IIITO ITt BCONOKICI (AI IIODmm I. 
ACCORDANCE WITH nBSOLUTJON No. 2 or TIIB UNITBD PnovINCBI AOBICULTt1'B.AL 

·RBSBARCH COMMITTEB BBLD ON NOVBKBD 28, 1933.) 

(1) Oil-seeds /rom impOTtant commercial crope in tAl United Prot'inct,.-In the 
matter of oil-seeds the United Provinces can claim to be the most reprceentative art'a 
in India. In the light of the information already· supplied to the Uuited Provinces 
Provincial Agricultural Rescarch Committee it is perhaps not neceaaary to elaborate 
this point. In 1931-32 the area under oil-seeds was 1,037,314 &eres and the estimated 
yield of oil-sceds was 1,689,000 tons_ 

(2) There are only 21 power mills for crushing oil-seeds in the United Provinc .. s. 
A large quantity of oil-seeds are thus exported or crushed-generally with bullock 
power-in the indig"nous ghanni' or kolhut. The teli ha. been abla to maintain hi' 
ground even against the .competition of modem and well-equipped oil mills_ It i. 
desirable to find out the teli', modut operandi and it. economiCi. Simultaneously it 
is desirable to collect information regarding the type. and capa.citiea of indigenoul 
plants, their number, the conditions under which th"y are operated, the quantity of 
-eil expelled, the average extraction of oil, the cost of operation, method. of marketing, 
existence of a preference (if any) still enjoyed by oil obtained by the gAon"; or Itolhu 
method, profit or loss, etc. 

, No precise information on thllse and cognate lubject i. anilable and the Imperial 
"Council itself has felt the need of collecting it. 

(3) The scheme outlined below is for a censul of the village oil-craahir.g induetry 
and an inquiry into it. economics. 

So far as the census is concerned the Iog>lncy of the revenue authoritiea in the 
districts will be utilized. • 

The inquiry into the economics of this industry will, however, require a .pecially 
trained and experienced stall. It will be undertaken in llelected representative (or 
average) villages and towns in the province, and will be conducted under the StaListi­
.cian's supervision. It is estimated to cost a8 below :-

1. 1 hrae investigators on Re. 100 per men8em for 8 month.. • 
2. One investigator on Rs. 100 per menaem for 12 month, 
3. " hree peOns on Re. 10 per menaem for 8 month.. 
4. One peon on Rs. 10 per mensem for 12 montba. 
5. Travelling allowance to Statistician for 8upervision • 
6. Travelling allowance to investigaton and, peon. 
7. Contingencies (including clerical a!!8istance) 

Total 

Axxuuu III. 

R •• 

1,800 
1,200 

180 
120 
300 

1,100 
300 

--'--
1.000 

Extract /rom the proceeding. 0/ tAe !ntl meeti,,!! 0/ the 1. O. C. 1. Commiuee Aeld ill 
December 1931 • 

• • • • • • 
5. Helping "illage pre"es and large ,eale oil-/acWriu. (Subject 4 0/ ,he Agenda' 
Mr. Menon considered that work shonld be done witb the object of assisting the 

village teli. S~cb assi.stance. should i~clude the devi~ing of improved metboda and 
Jllant for crushmg vanous OIl-seeds, SImple and practIcal methoda of refiDing oil in 

• Vide proposal that oil section of Technological Institute .houId be utilized MIUI 
All-India Oil Institute. 
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amall quantities rnd manufacture ~f BOap in "illages; the plant and plocesses should 
be essentially suitable for village use. The Committee agreed that this work should 
be undertaken at the various provincial institutions. Mr. Duke suggested that consider­
able assistance could be given to the small industrialist type of oil-cr1lsher, "i._, owners 
of small oil-mills which did not come under the Factory Act. He was of the opinion 
that, in order to do this, it is necessary to establish personal contact with the oil­
millers. The Commitue conSidered that this contact should be established through 
the various Departments of Industrie., and that the Pepartments of Industries and 
Agriculture should co-operate in ascertaimng the exact number of these small mills and 
village teli. which exist in each province. Mr. Roberte suggested that the Board 
of Economic Enquiry in the Punjab should b9 invited to make an enquiry into the 
economic! of the village teli and his business. Mr. Duke said that the rocentIy 
established Board of Economic Euquiry in the United Proyinccs might also be 
approached. This was approved . 

• • • • • • 



APPENDIX XV. 

NOTS DATED THE 24TH JANUARY 1934, BY SlICBftARY, OJI SUBnCT No. 14,PARTlCIPAno. 
or INDIA IN THB TENTH WOIU.D'. DAlI1I' COXGJU8S, ROIIS-Mn.Ax, 30nI Man. 
TO 6TH MAY 1934. 

India has been invited to participate in thfl Tenth World'. Dairy C-ongft_ which 
is to be held at Rome-Milan in April-MII'1 1934. Copy of the Programme of the 
Congress and a list of subjecte conuectf!d with the Tropical Section of the CODgraa 
are enclosed (Annexure). The question whether India .hould participate in t.he Congraa 
is now for the consideration of the Advisory Board. 

2. A delegation consisting of Messrs. ~al R. Kot~wala, F. J., Gouip, ,C. H. Parr 
and Sardar Dater Singh represented India at the Nanth International DaIry Congrna 
which was held in Copenhagen in July 1931. The reports of these delegate. were 
circulated to the members of the Council. 

ANNEXURJi:. 

PROGRUlME OF THE TENTH \VODLD'" DAIRI' CONOD!;SS. 

The Congress is composed of the following Sections: 

(1) Cattle BI'eeding and Milk Production; 
(2) 'Hygienl', chemistry and bacteriology of milk and 

dairy products as human food; 
dairy products-Milk and 

(3) Industrial utilisation and commercfl of milk and dairy products I 
(4) Teaching foxperimentation and propaganda 

products; 
concerning milk and 

(5) Legislation and control of milk and dairy products; 
• (6) Veterinary problems concerning milk; 

(7) Tropical Dairies. 

PnOGRAM1oIE or THE 7TH SBCTIOIf-TuoPIC.u. DA,t&Y. 

Some 0/ the Dairv Proble"" oj particular interest to all 'At r,opkaJ. Count,it •. 
1. Dairy Stock. Improvement .of the' milk yield, of native or local breed. by 

crossing or by selection. Intrcduction and acclimatization of good breed. of cattle 
giving a high yield of milk. 

2. Improvement of the pasturages in tropical countries. 

3. Day·light starvation following of perpetual confinement: indoofl made neceuarJ 
by local conditions. 

4. Treatment, control and eradication of : 
(a) Tick borne du.easea (in the whole world); 

(bl Other diseases such as contagious abortion, nagana, lurra, foot and mouth 
disease, tuberculosis, etc. 

5. Regulation and control of the nati ve production and sale of milk. 
6. De~elopment of dairying amongst, the nativt- racea to provide au improved 

standard of diet and a remunerative peasaut industry. 

7. Teaching of better and more sanitary methoda of milking and the propagaod6 
directed against the existing primitive methods of customa of the natives. 

8. Evolution of a simple and inexpensive system of fano refrigeration for tba 
purpose. of milk and cream cooling. This would meaD a better milk npply for th. 
commuruty. 

9. Rational milk production UDder tropical conditions. Establishment of up-to-dat. 
dairies: Improved methods of milk production and the presentation for 131e of milk 
and IDllk products. Methods of transporting milk in the TropiCl. 

10. Manufacture of butter, cheese and dairy by·products, nuder tropical conditioua. 

p. The economic storage of dairy product. nuder bopical conditioDL Befrigera&ioa 
as 1$ decta transpon of butter. 



PROGRAMM. or 1'H. CONGRESS or THI!: VISITS AND EXCURSIONS. 

Monday, ApTlI SOtTl. 

10 A.M.-Inauguration of the Congress at the Capitol in the presence of Their 
Majesties the King and the Queen of Italy. Appointment of the Presidential 
Board of the Congress. 

Ii P.lII.-6 p.M.-Beginning of the work of the Sections. 
9 p.II.-A reception ollered by H. E. the Governor of Rome. 

Tue,day, May 1st. 

9 A.M.-12 A.II.-Work of the Sections. 
3 P.M.-6 P.II.-Continuation of the proceedings. 
6·30 p.M.-Visit to the Municipal Dairy Fa~tol'Y. Visit to the large Seasoning 

Wal'ehouses of Roman 'l'ecorino' chee<e. 

JVedne,dQY, Moy :'!nd. 

9 •. 11.-12 •. M.-Work of the Sections. 
2 p.M.-Visit to the 'Bonifiche' (Land Improvement works) of Torre in Pietra, 

CaBetta Mattei. 

ThuTlday, May Srd. 

8 A.II.-(a) Excursion to th~ 'Agro Romano' (Roman Campagna)- Visit to the 
Pope'. Model Stablee at Castel Gandolfe-Vtsit to the 'l)onifichE' (Land 
Improvement works) of the Pontine Marshes. 

(b) Train journey to Caeerta and Naples with visit to the Dairy and Zoo­
technical J nstitute of Caserta; visits to the Royal Villa in Caaerta and 
to the city of Naples. 

(c) Train journey to Naples and Pompei. 
(d) Visit to the City of Rome-Excursion to Villa Adriana and Villa d'Este. 

I'Tiday, May -Ith. 

7 A.II.-Special traina to Milan through Florence or Pisa. 
12 A.lII.-Stop at Florence-Luncheon and Visit the city in motor coaches (or 

stop at Pisa-Luncheon and yisit the city). 
6 p.lII.-Departure from Florence or from Pi_Dinner in Restaurant Car-­

Arrival at Milan at 12 P.lII. 

Saturday, May 5th. 

9·30 A.lI4.-Continuation of the sittings in the Castello Sforzesco Welcome by the 
Lord Mayor (Podesta) of Milan. 

2 P.M.-5 P.M.-Work of the Sectiona. . 
5-30 p.M.-Visit to the Milk Centre of Milan. 

Sunday, May 6tA. 

9 •. II.-General Sitting of the CongTe8s for the final resolutioDa_ 
Closing ot the Congl't'88. 
Reception offered by the Lord Mayor of Milan. 
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FBu ExCUa810w8 Arl'&l& TH. CORO.aS. 

MOfIday, Jlay 7tA. 
Fir,t Ezcur.ioft.-From Milan to Salvaneeoo: "i.ita to the Hygienic lIfilk Planta I 

to the Milk Collecting Centre in Locata Triulzi; to the A~ricultural E.tablishment iI. 
Carpiavo. Visits to the Chee8t'l and Zoo·technical Exhibition; to the Experimental 
Cheese-making Institute and the Chee.. Fact.l,riel ia Lodi. 

Secoftd Ezcurlioft.-From Milan to Cascina Lavagna: "i.ita to the Plant for the 
production of crude milk; to the Agricultural Establiahm£nt in Sagrata; to the Che_ 
Plant in Casale Cremasoo. Lodi: vi.its to the Ch_ and Zoo-technical Exhibition 
and the Experimental Cheese-making Institute. 

Third Ezcur.ion.-From Milan to Sort'lina ; visits to the Milk Centre in Sore.in. J 
to the Mutual Milk Centre in Casalbuttano; to the Cheese Plants in Codogno. Lodi: 
Visits to the Cheese and Zoo-technical Exhibitioa, to the Experimental CheeH-makini 
Institute and the Chet'se Factol'iea. -

Fourth Ezcur8ioft.-In Milan: visit. to the Egg. storage plant. From Milan to 
Tavazzano: visits to a Porkmeat Plant and to the Agricultural EstaLlishment in 
Tavazzano. Lodi: visits to the Cheese and Zoo·technical Exhibition, to the Experimental 
Cheese-making Institute and the Cheese Factoriel. 

Fifth EzcuTlion.-In Novare: visits to the Seasoning warehouHl for 'Gorgonr.ola· 
Cheese and to the Agricultural Establishment. 

Tu€,day, May 8th. 
Firlt Ezcur.ion.-From Milan to Monza : visit. to the Milk Centre, to the Pork meat 

Plant, to the Royal Park and Palace. Excursionl to the Brianza; vi. it to Como and 
excursion on the lake; return to Milan. 

Second EZcuT.ion.-From Milan to Val.assina : visits to the natural cellar. for the 
seasoning of 'Gorgonzola' Cheese; excursion on the Lake of Como; return to Milan. 

Third EZcuT.ion.-From Milan to Venice: return to Milan on the evening of Mal 
9th. 

Fourth EZcuT.ion.-·From Milan to Stresa; excursion in the 'Lag. Maggiore' and 
on the Mottarone; return to Milan in the evening. 

Fifth EzcuTlioft.-From Milan to Genoa and S. Ikmo: return a~ 9 P.I1(. 

Sizth Ezcur.ioft.-From Milan to Desenzano-Brescia: visits to the General Trade 
Warehouses and the Milk Centre; from Brescia to the Lake Garda; return on the 
evening of May 9th. 

Wedneaday, MtIfJ 9th. 
Fir&t Ezcursi01l.-From Milan to Lecoo and Morbegno: Zoo-technical Exhibition. 

On the return visit to the Villa Carlotta. Excuraionl N. 3, 4, 6, 6 are her. repeated. 
Tilursday, May 10th_ 

First Ezcuuioft.-From Milan to Reggio Emilia: visita to the Ch_ Warehou_ 
of the 'Cassa di Risparmio' and to the Secondary Royal Agricultural School 'Ao 
Zanelli' specialized in Cheese-making; to the Mutual Milk Centre in MauenzatiolO. 
Excursions N. 3, 4, 5, 6 are here repeated_ 

Friday, MtIfJ 11tA. 
Fird E,1:cur&iOfl.-From Milan or from Reggio Emilia to Bologne: "ilita to the 

refrigerating Warehouses of the 'Cassa di Bisparmio', to the Sugar Plant and to the 
Agricnltural Establishment&. 

Excursions N. 3, 4, 5, 6 are here repeated_ 
Notice.-For the round train journey. from the Italian frontier line to Milan and 

Rome and vice-verBa, the Italian Railways are granting a special 70 per cent_ redUc:tioll 
as well as a 50 per cent.. reduction for an other facultative tr .... el. ill It.a.11_ 

Other reductions will be granted b1 the Railway. of fcreign countries. 
The information about these reductions will appear in the final programme of the 

Congress. . 

The Women'. Section of the National Committee for Milk .... d Dairy Prodnete, 
will organize, for the Ladiea who take part in the Congreu, lpecial visita to Institutione. 
Galleriea, Mneeum., etc., in Rome and Milan. 
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ApP&NDIX XVI. 

Non DATKD THill 10TH JANUARY.· 1934, BY S&CRBTABY, ON SUBJECT No. 16, ,ApPLICAIION 
FROM THill GOVIIRNMENT OF MADRAS fOR A GBANT or Rs. 45,000 SPREAD OVA A 
PIIRIOD or FIVIi YRARS FOB A SCHElIK or RII~EABCH WORK ON THE CHEMISTRY OF 

SUGABCANIII. 

Attention is inviteu to the enclosed note dated the 11th Stlptember 1933 (Annexure I) 
on the subject mentioned above which was circulated to the Sugar Committee of the 
Council for consideration at its last meeting held in November 1933. It may ~e. added 
with reference to that note that the Government of Madras subsequently mtlmated 
that the Provincial Research Committee at its meeting held on the 2nd September 
1933 recommended the scheme for the consideration (>f the Council. 

2. The Sugar Committee approved of the scheme in question at its. me~ting held 
in November 1933 subject to the condition that the question of leave contribution shoult!. 
be further discussed with the Government of Madras, vide attached extracts hom the 
proceedings of tho meeting (Annexure Ill. 

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

ANNEXURE I. 

NOTE DATED THE 11TH SEPTEMBER 1933, BY SECRETARY, ON .'\I·PLICATION PROM THE 
GOVERNMENT OF MADRAS FOR A GRANT OF Rs. 45,000 SPREAD OVER A PERIOD OF FIVIII 

YEARS rOR A SCHEME OF RESEAllCR \VOBK ON THE CHEMISTRY OF SUGARCANE. 

At its fifth meeting ht'ld in March 1933, the Sugar Committee considered a note by 
the Agricultural Chemist to the Government of Madras, on the need for work on the 
Chemistry of sugar and suggested (page 25, printed proceedings) that definite proposals 
on the subject might be submitted to the Council in the usual manner. The Govern­
ment of Madras have now submitted a scheme (Enclosure to Annexure I) for· researclt 
work ~n the Chemistry. of sugarcane, which, in its prellent form, would involve 
expenditure by the Counct! of about Rs. 45,000 spread over a period of five years. The 
recommendations of the Madras provincial research committee will, on receipt, be 
communicated to tho Committee. The question of the pay to be drawn by any Govern­
ment officers deputed to work under this scheme will be discussed further with the 
Local Government. if the scheme is approved. 

2. The proposals are for the conbideration of the Sugar Committee. 

Enclosure to Annuure I. 

LBTTIIB )"ROM S. V. RAMUIURTI, ESQ., I.C.S., D~oR or AGRICULTURIII, MADRAS, TO 
THB SECBETABV, IMPIUUAL COUNCIL 01' AGRICULTURAL R&SIllAllCH, SDlLA, THROUGH 
THE SacRBTABY TO GOVIIBNJlBNT, DavBLoPMJIINT DIIPABTIONT, DAT&D 2ND AUGUSt' 
1933, R.O.O. No. D-l-982/33. 

[Scheme for research on the chemistry of lugarcane-Submission of. Reference.­
Your letter No. F. 133/33-A, dated 9th Jnne 1933, to the Secretsry to Government 
Development Department, Madras, and Endorsement No. 2115.111/33-1, Develop: 
ment, dated 16th June 1933.] 

I have the honour to enclose a copy of the 8cheme for research on the chemistl'1 
of lugarcane prepared by the Government Agricultural Chemist for the consideration 

G 2 
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of the Sugar Committee at the next meetin!! to be held at Coimbatore. I recommend 
that. it may be forwarded to the Imperial Council of Agricultw-al Reaeaa-ch for COD' 

siGeration. . 

EXCLOS UlI.&. 

Scheme ItYI llel~ar~A !AI the Chemi.erll 01 &"garco,. •. 

Eff«trls at developing the Ingar industry in Inllia. .ue aIJl\08~ entirely in 'he direc:tioll 
of breeding and agrioulture of IUllarcane anel the manufacture of augar. Developmf'nt 
in these two directions should undoubtedly receive the first consideration but .... beD 
progress in them has reached a certain stage it is nec-rr to make a sl.tematla 
study of the chemistry of sugarcane in this country. Otherwllle, tbe developm81lt .... ill 
be lop·sided. It will be evident from the history of augar davelopment iD other 
countries, that unless the pre$ent efforts are lupplemented with chemical studiea, InG&aD 
Bugar industry will not attain its rightful position. 

2. Application of chemi8try to br.cding.-The change in the ,ugal't'ane nrietiea '"r 
planting as a consequence of breeding new onps, may l'e adva'lced .. an argument 
against the usefulness of spending time, labour lind money on the atudy of the chemiltry 
of sugarcane. The argument .appears to me falladoud. It i. becau.e of thia change 
in varieties that a knowlEdge of the chemistry {.f cane ia desirable. Such a kno .... l .. d~. 
is fundamental and is pregnant with many practical pOMibilitie.. Once the kno .... l .. dtot. 
is available, new varieties can be studied in the light of this knowled~8 and modifi.,. 
tions made as and when necessary. It is on this bali. that manUrial and varietal 
experiments are now being carried out. It will take at least five yran to obtain 
dependable results from manurial experiments. The atadiea iD the eilemi.try of 
sugarcane do not take as long as manurial experimer.ts. While the reeults of manarial 
experiments with one variety mayor may not alway. be applicable to another, the 
knowledge of chemistry hae greater cheneea of wi~ application and of ~ving more 
precise information. Further, the applicatioll of eheDlUltry to breeding ... !enil. 
_001 e.f useful research. 

3. The co·operation between the breeder and the chemist. baa been 10 far ..,.ry 
restricted and superficial In testing new seedlinga, it ia limited to the eatiDl&tioD of 
.ucrose and glucose and rarely fibre in the cane. The .. ordinary method. he..,. heeD 
lIuccessful till now but thelle cannot carry one very far. h will be desirable to auppJe. 
ment breeding methods by careful chemical atudie.a of U-•• breeding material. It ia • 
wall·known fact that the ash and salt. COIltent of C&IUI are in _ wa, related to its 
quality which is reflected in the sugar content. and purity of t.he juic. and the qaalitl 
of the final product. The presence of chlorides and nitrate. in the 1uice are auspected 
to impoverish its quality while the presence of phoepllate is beliM"ed ill _. quartera 
to endow the juice with better defecation properties. ltecent experience with logar· 
canes at the Coimhatore and Anakapalle Research stations lend. .trong support to the 
view that the behaviour of the juice. iB manufacturing operatioD8 and iu the concentra", 
ing pan is considerably influenced by the inorganic salt content of the juice. h it not 
then desirable to investigate the poasibilities of applying this knowledge to breeding, 
in selecting material for breeding and propagation! Consider the newest creation&­
the sorghum crosses. In sol'ghum non·crystallizable augars, cknro-rotato.}' guma and 
salts predominate. If the entry of sorghum blood il re.ponsible for early ripening, i. 
there not the possibility of undesirable non·sugan being in excess and .hould w. not 
assure ~urselve8 tha.t the polarization ..,a.lue represent. crystalline 8UCl'OMl and not non. 
crystallIne dextro·rotatory substances which are not precipitated by lead acetate and 
that the salt content of the juice is low! 

4. Th& /ormatiOfl. of 8ugm- ill eM 8ugareane.-A. one writer puta ii mgar ia t.be 
lIugarcane ia nothing but noshine coneentl'Bted into cryatallized form. This is a 
poetical way of putting it but the lltatement. is IlOt far from acientilia facio b t bi. 
land of plenty of sunshine there ia no need for augmenting it bu~ ii .hould b. Iltilized 
to the best advantage by knowing how it help •. in the product~on of lIuga.r in the cane 
plan.t. We .lIear nuw of ..,arietiel ~f eanes Wl~ low mananal requirements and of 
raillmg a thirty to forty toa. CI'OI». .. thou, manurial tr-:atment. What linea. thi. mean! 
It may mean that the ..,ar.tety 18 .ca~ble of extractmg from the soil reaervee, leu 
readily available food matenal which.s beyond the power of another variety or it 
may mean that the variety is capable of more efficient utilization of le8ler amount of 
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food material and or also is a more efficient utilizer of sunshine resulting in a better 
and larger synthesis of lugar. Which of the two is responsible for nonnal yield. 
in the absence of manure is not known. If it is the former it4 is obvious that continued 
cropping without manure will ultimately lead to disaster; if it is the latter the study 
of the process in the cane by methods involving dynamical and static considerations and 
of the way in which nitrogen, phosphate, potash, lime and magnesia are concerned 
in the growth, metaholizm and the ultimate formation of sugar should lead to results of 
fllr reaching importance. 

6. Tile comp",;ti"n of tl.e cane in relation to factory bella.,iour of tile juice.-The 
composition of the cane varies with such factors as soil conditions, fertilizers and climate. 
There is a c10ae connexion between environment and growth and metabolizm of sugar­
cane. This is clearly brought out in the recent ripening tests on sorghum hybrids. 
These new creations which are expected to come to maturity in six months '\fter 
planting behaved in different· ways, among themselves and in different localities in the 
presidency. The effect of soil conditions on the quality of juice, particularly with 
reference to phosphate on account of its importance in the factory behaviour of juices 
deserves careful study in this country where phosphate defici,mcy is known to exist ovcr 
a wide area. The evidence on tbis is rather conflicting. For instance Walker (Lousiana 
Planter 1922, 70, page 127) found lome cotrelation hetween phosphate added to the 
soil and phosphate in tho juices of canes grown thereon; but Pratt (Hawaii Plant 
Record 1924, 28, page 34) failed to confirm him. His investigations show, however, 
that different varieties of cane are characttrized by different phosphate contents of 
their juices. In this study it is necessary to ascertain first whether phosp\;"te manuring 
has really contributed to the rate of increase at which the phosphate entered the cane. 

6. The effect. of the composition of the juice on clarification and filtration is wen 
known. Whatever knowledge ~here is in this connexion, is entirely with reference t~ 
factory scale operations, but not in rdation to sugar or jaggery manufacture by the 
open pan system. In the factory olarificathn is done hy precipitation whereas in the 
limple open pan system the impurities and non-sugar constituents float on the surface 
and are then skimmed off. The tW? methods are so different and it is obvious that. the 
knowledge oblained with reference to factory conditions is not. appliCable to small 
Beale work on which nothing has so far been done. It is necessary to have a more 
precise knowledge of the nature of the constituents in the juice and their response too 
liming and skimming before more efficient. methods of clarification by surface skimming 
are oonlidered. 

7. The st.udy of the chemistry of sugarcano in t.he provincial research laboratories 
with their normal staffs and equipmenta is a discontinuous and slow process. The 
demands on their time from other directions do not. permit of undivided attention. 
I had planned fifteen years ago for the study of the chemistry of sugarcane, made 
a begin~i~g and p~bli.shed. two. papers, one in 1919 and anothe.r in 1925 and some more 
are awaltmg publIcatIon. Owmg to other demands on my tIme and staff it has no' 
been possible to do sustained work on the subject. A few years ago the chemistry of 
sugarcane was of lesser practical importance and now it is urgent. and all-import ant_ 
I, therefore, propose to continue vIgorously the work commenced years ago If my 
staff and equipment are augmented for a period of five years. The total cost of the 
scheme for a period of five years will be Rs. 45,000 in round figures, the details for 
which are given in tht' appendIX. 

RESEABCB ON ~HIt CHItMISTRY OF SVGAJlCANIt. 

Supplemultary no'e. 

In the scheme ,ubmitted by me in July last, I dis/'uilSed in broad outlines the 
directions in which research is proposed to be done. The Provincial Re.~arch Coond!, 
the Sugar Committee and the Imperial Council of Agricultural Research may wish to 
have more detailed inf?~ation .on what I propose to do and why I propose to do it. 
I am, therefore, 8ubmlttmg thIS supplem~ntal note to the scheme alrl'sdy submitted 
indicating briefly: t.he major lines of studies. ' 

Co~mencin~ in 1914 (seE' Agricu!t~ral Jou~al of India, 1919; Memoirs, Pusa, 
Chem!.~ry SerIes, 1924), I lI!r.de ex~enslve determmations of the total sugar contents cf 
each Jomt of sugarcane dun'lg varIous stages of its growth, while it. was standing ill 
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the field, by methodl which obviated the nl!C@81ity of cuttir.g the cane from the field 
and crushing it. By thil mean. it wal poI.ible to understand the life bistory of tbe 
cane, in respect to sugar, liS told by the cane itself. This study reveeled the fact 
that in a young cane the maximum sugar content i. at the basal joint., and al the 
cane matures, thi. maximum move. higher and higher till it il at the bighest de&d 
leaf joint. Above thil joint, the total lugar content falll off rapidly aa the topm,18t 
joint is reached. A large increase of Bugars occun in tha internode after the death 0' its attendant leaf. Thus the presence of sucrosa in the can. do .. not _m to 1-. 
due to luch a simple procesl as the direct polymeriaation, in the .tem, of reducing 
augan translocated by the leaf. 

From the experimental evidence obtained in "it,.o and in "ivo it would appear that 
wbatever may be the form in which ougar enter. tb. etem from the Iraf, t~ luga,. 
lent by the leaf into the stem are converted intn carbohydratr. of higher molecular 
weight for building cane tissuee. After the death of the leaf, there appM,. to be a 
reverse cycle of changes in the internode whoB. aupporting leef il dpad, and tha 
carbohYdrates of high molecular weight are plowly reconverted into limpl. lugan 
before' that portion of the cane becomes perfectly ripe. 

The formation of various comnlcx carbohydrate. is largely governed, if not entirely, 
by enzymes controlled by tho pH of the Bubatratr. In .tudying the different stag ... 
leading to the formation of Bucrose in the lugarcane, it il nece .. ary to study I.he 
influence which enzymee exerciPIl over the synthesis of lucro.. in particular and of 
the other carbohydrate. in general. Enzymfls auch as diaataae, oxidal8, catalase, 
invertase, are present in the different parts of the lugarcane and the function of th_ 
in the economy of sugar production i. n:Jt clearly known. 

Certain peculiaritiee in the behaviour and dpgradation of higher carbohydral.cl rr.ay 
be mentioned here. Cellulose and starch belong to the group of polyaaccharid .. and 
bath can be represented br the general formula Ie. H '" 0 .)D and are laid to be 
derived by the polymerisatlon of glucol8. CeliulOle, on complete hydrolYlil with Itronl 
acids, gives rise to glucose, the end product obtained beinl atarch. CeliulOlll i., how· 
ever, not a polymer of starch because, on hydroly.il by enzymea, ltarch giv.. riAl 
to maltose and on further action by maltaae yielda glucoae. On the other hand, 
hydrolysis of cellul08e by cytase. reeulta in the production of cellobiaae which il 00' 
influenced by the enzyme maltase but celiobiaH converts it into glucoae. Again IUCI'Oll8 
is not influenced by either maltase or cellobiase but by invertaae. Th_ lub.tan.,.. 
which are present in the sugarcane are not identical but are brought about by dilfereut 
mechanisms. 

The exact processes that lead to the formation and •. t.orage of IUCTOM' in lugarcana 
are of importance in knowing the changes that may come over when sugarcane i. 
exposed to several environmental factors, such al drought, water·lo!tging, lodlfinlt, 
flowering, etc. The work on the formation of lugar in lugarcane will b. 10m_Jut 
on the following lines :-

(i)· Formation and nature of carbohydratr. in the leaf and their transport to 
the stem. 

(ii) The fate of ~arbohydratea transported to the .tem. 

(iii) Carbohydrate gradient in th~ inner, middle and outer zou ... of the epiderm i •. 

(iv) The ~ff.e'!t of light with and without manure on the respiratory and assimilatory 
actiVIties of leaves. 

(v) Enzymes present in different parts of th. plant and the effect of fertili.er 
treatment on catelase and oxidase activities. 

(vi) The nature of carbohydrates in the .tem at different .tages of growth. 

(vii) Tile composition 0/ tile. cane.-SugarCane containa on the average 75 per cenL 
water and 25 J>er cent. a.olid ma~ter. In th .. mature whole cane f17 per 
cent. of the solid matter 18 orgamc and 3 ner cent. is mineral matter. In 
the top porti~na o.f the cane 90 per cent. of 'he IOlid matter is organic aDd 
10 ppr cent. 18 mmeral matter. Of the organic matter about 98 per cent. 
conatitutes suga~ .nd 2 per cent. CO~8t.ltUtes non-augara. The nature of 
these substances In two or three more IOlportant atandard nrieties of canes 
will be studied. 
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Deh.18 oj StaJJ 

First Second Third Fourth Fifth --- year. year. year. year. year. 

---
Re. RB. R3. Rs. R~. 

A lenior. officer :with previous ~,40') 2,400 2,760 2,760 3,120 
elfpenence m sugarcane 
work and in the cadre of a 
gazetted officer in the de· 
partment, Re. 200 -30/2-
260 (40/2-500-50/2-700 
new scale). 

Leave oontribution calculated 300 30() 345 345 390 
at 12i per cent. of the pay. 

2,040 One B8sistant on Grade I 1,800 1,860 2,040 2,220 
(RB. 15G-15/2-200, new 
Bcale). 

Leave oontribution calculated 233 233 255 255 278 
at 12i Jlf'r cent. of the pay. 

One oler.,·typiat (Ra. 31)-3j2- 360 360 396 396 432 
41i-2/2-66. new Boale). 

Leave contribution calculated 45 45 50 50 54 
at 12. per cent. of the pay. 

391 On. fi,·ldman (Re. 30-3/2- 360 360 396 432 
48, new Beale). 

50 1S4 Leave o.lntribution oalculated 45 45 50 
at 12. per cent. of the pay. 

One laboratory attendant 228 
(Ra. 19-2/2-33, neW scale) 

228 252 252 276 

Leave oontribution '29 29 32 32 35 

Travelling allowance 1,1110 1,000 1,000 1.000 1,000 

Appnratus and chemicals 1,00) 1,000 1,',00 1000 1,000 

Other oontingnoiea 600 fOO 600 61)0 500 
----- ----- ---------- ---

Total for five yea1'l 8,360 8,360 9,076 9,076 9,791 , ------------v-
Total in round figures 44,663 rounded to ~5,oOO 

SUPPLEMENTARY NOTE, DATED THli. 29TH SEPTEMBER, 1933, BY SECRETARY, ON APPLICATIOIi 
FROM THII GOVERNMENT 0)' MADRAS ),OR A GRANT OF R3, 45,000 SPREAD ovm A 
PERlOD OF )'IVII YEARS ),OR A SCHEME OF RESEARCH WORK ON THII CHEMISTRY cr 
SUGARCANE. 

In continuation of the note'dated the 11th September 1933 on the subject mentioned 
above, the Government of Madras have since intimatt>d that the Provincial Research 
Committee at its meeting held on the 2nd September 1933 has recommended the scheme 
for the consideration of the Council. 

ANNuvu II. 

EXTRACTS nOM: TH~ PROCUDINGS 0)' THII SIXTH MEETING 0)' THII SUGAR CoJUlITTE& R&LD 
AT COUIBATORli ON TIlII 16TH· N OVWBER 1933. 

ApPLICATION nOM: THB GOVIUUlKENT 0)' MADRAS roR A GRANT 01' Rs. 45,000 SPREAD 
ovm A P'iJUOD 0)' I'IV& YLt.RS ),OR • SCHEM& 0)' RESEARCH' WORI[ ON TH& CRIUOSTBY 
or SUGARCANB. 

Mr. Ramamurty introduced the Bubject and emphasised the need to study the 
physiology, physics and chemistry of sugarcane. At his request Rao Bahadur B. V. 
Nath explained technical dc .... i1s of the schen:e. Aa an example of the type of chemical 

• 



problems to be atudied be atated t.hat. iu nat.ure lugar u well U DOD-lOgan were 
produced aud stored in the lugarcane plant. It was n8C811118ry to know how t.hia 
procesB' went mr net what WIIIf the .fleet of .an- feeter. .. &be elaboraUoa of Uae 
sugara. Again in fJle clarification of juice for lugar manufact.ure lpecial problema 
arise thus iD the open pan system the impurit.iea bav. to be removed by mmming. 
whilst under the factory method of operatmg, the impuriti .. are allowed to lettle .. 
the bottom and are then separated by decantat.ion. It wa. necessary to atudy \h. 
nature of the impurities and the oonditiona of clarification which will luit. the differen' 
requirement. of the two process... Mr. Allan referred to the financial lid. of \.h. 
Icheme and enquired if the leave contributiona lor the .talf ment.ioned in t.he Appendi& 
to the scheme would be payable by the Madraa Government. or by the R_l'Cb 
Council. Mr. Ramamurty explained tbat the Madraa ao.emment bad taken objedioll 
to paying leave contributionll and these would haove to b. paid by the RNMrch Coancil. 
The Chairman pointed out. that. leave contributiolll bad never figured i. eatimate. of 
Ichemes sanctioned by t.he Research Council. . 

Mr. Sethi supported the scheme on its merita, but c.onaid~ it to ... esp"nai ... 
He also referred to t.he fact that t.here was no mention anywhere in the I(hemll of ,ny 
contribution by the Madras Government. Betrideti the question of lea .. oontribuLiou 
which had already been raised by Mr. Allan, he pointed out that. thll Research (''()lIocil 
had decided at one of its previous meeting. tbat. clerk-typiaf.a .hould not. be alllJ"lftd 
in any of its achemes. The present acheme included pfOYiaioa for lOch a e1.rk·typ''' 
Finally Mr. Sethi suggested t.hat the cost. of apparatu. and chemical. and t.ba ulAry 
of one assistant in grade I amounting in the aggregate to RtI. 15,020 .hould be paid '" 
the Government of Madras. Mr. Ramanathan enquired if t.he acheme wal eo UTgftl' 
that it could not wait till the propoaed Imperial Sugar Reaearch Inatitute wu .tarted 
which could: then easily handle the work CO\"ere~ by the pHeen' acheme. 

Mr. Burt .trongly IIlpported tle acheme and ~tecl t.hat he did no' .ha,. t.h • ..Jew 
that all res.arch work should be concentrated at. th. propoaed eentral matitail whielt 
had already:. heavy programme of work. He added that. t.h. acheme .houle! be et.artecl 
as quickly a. p088ible. He considered that the oonditione for t.he et.ud,. of certaill 
aspects of the chemistry of augarcane were ideal at Coimbetore D~ OIIfl beca_ • 
large number of varieties and new seedlings were a .. ilable but. becalll8 the Chemist and 
plant-breeder oould work in close collaboratioq.. He lupported the pt'OpoII61 ...... hllle 
and emphasized particalarly the lIecessity far atudying the chemical dilferenee8 ;)f t.h. 
Cane-Sorghum Hybrid.. Bao Bahadu Venkat.raman aleo .upported &he IO~ .... 
considered that Rao Bahedur B. V. Nath would be the most luitable penon to carry 
out thia work. He however waned the CommitWe that. thi ..... Ion, ranp ~ 
alul • great. deal ahoald not be expected immediately in the way of actoal reeulta. 
Ile considered that. the sooner the .. :n-k was begun the better and added t.hat CofmbatoN 
.would be the most suitable place as the llIrgeBt numbel' of ftri~ .. were available there 
for such studies. Mr. Ramamurt1 pointed oat that the aeheme ..... of mOl'li importance 
to the whole' of Injlia. than to the Madral Presidency alone. He aleo oonoidered t.he' 
Baa Bahadur B. V. Nath'. services should be valued a. a high llgure. He felt. thaI. 
if Madras Governmen~ had to contl'ibute toward a the oos' of the leheme, the work 
lVould bJs held up and perhapa shelved. The Committee in the eRd .pprond the 
Icheme subject to the condition tbat. the question .f leav. contribution be lurther 
~iscuased with the Madras GonrDlDent. 



At'PENDIX XVII. 

NOTa DATED THE 9TH JANUARY 1933, BY S~ETARY, ON SUBJIlCT No. 17, APPLICATION­
FROM THE GOVIlR!lMENT OP BIHAR AND ORISSA POR A GRANT OP Rs. 6,000 ~PBBAD 
OVER A PIllUOD OP THRZ& YEARS POR A SCHIlKE OJ! INVESTIGATION ON THII POSSIBILiT:U 
OP MANUFACTURING KUAJllDSARI SUGAR BY THE SINGLE·PAN JRTIIOD. 

Attention i. invited to the enclosed note dated the 4th September 1933 (Annexure· 
I) on the .ubject mentioned above which was circulated to the Sugar Committee of 
the Conncil for consideration at its last meeting held in November 1933. The Committee­
approved of the scheme in qnestion, cide extracte from the proceedings at Anne~ure 11. 

'The achem. ie now for the consideration of the Advisory Board. 

ANNEXURE I. 

Non DATED TUE 4TH SIlPTIlMBER 1933, BY SECRETARY, ApPLICATION FROM 
THE GOVIiRNMENT OF BmAR AND ORISSA FOR A GRANT OF Rs. 6,000 SPREAD 
ovm A PERIOD OP THRD nABS FOR A SCHEME OP INVESTIGATION ON THE POSSIBILlTIS~ 
or MANUFACTURING KUANDSARI SUGAR BY mil SINGLE-PAN METHOD. 

Attention i. invited to the atteched letter (Enclosure) from the Government of 
Bihar and Orissa, No. 6oo·D.R., dated the 28th August 1933, on the subject mentioued' 
abov.. The scheme involves an expenditure of Rs. 6,000 spread over a perioel of­
U1ree years. 

The subject is for the consideration of the Sugar Committee. 

(Enclosure). 
COpy 01' A LII'I'TER nOM THB SBCRJlTARY TO GOVERNKJ:!'T, EDUCATION AND DEVELOP"E!"?' 

DBPABTMENT, TO THE SECIUlTARY TO TID: IMPERIAL COUNCIL 01' AGRICULTlJRAr._ 
RESEARCH, No. 600·D.R., DATIiD THB 28TH AUGUST 1933. 

SeAeme of invedigatioft Oft tAe fI08Iibilitiu of manufacturing KAantl8ari ,ugar by t"ft­
.inyle·paft metAotl. 

With r,feY8nee to your letter No. F .• I33/33-A., dated U1e 9th June 1933, 1 am 
directed by the Goveynment. of Bihar and Ori_ (Ministry of Education) to forward' 
l1erewith a acheme of investigation on the possibilitiea of manllfacturing KAcnatUll,i 
sugar by the Bingle·pan method and to eay that the scheme hal been drawn up bv the' 
Director of Agriculture, Bihar and Orissa, and unanimously approved by tho Bihar­
and Orissa Agricultural Research Committee. As explained by the Director of Agri. 
culture, the Bcheme is of more than provincial importance and promises results ~hich' 
will be valuable throughout. India. 

2. I am to request that the scheme may be forwarded to the Sugar Committee­
appointed by your Council, at ite sixth meeting which will be held at Coimbatore· 
sometime between the middle of October and the middle of Xovemher 1333, for favour­
able consideration and, if the result be favourable, the scheme may then be submItted 
to your Council for sanction' and allotment of funds. 

3. The Director of Agriculture, Bihar and Orissa, is being instructed to forwa!'d~ 
direct to you 200 printed copies ot the scheme at a very early date. 

1."e"igatio,., OR tll. pOl3ibilitie, of manufacturing Khandsari Sugar by tlle aingkpan· 
metllod. 

The indigenous method of manufacturing white n.gar from sugarcane comment,.­
known a8 the KAanclaan method is 110 well known ihM it does not need any detailed' 
description. The two well known systems employed are the "Bhopal" and t.h& 
"Rohilkhand". Both these methods require the use of complicated furnaces and­
multiple pans. _ For the successful operation of these furnaces expert boilers'_ 
necessary and a certain amount of extra fuel over and above the bagasse obtained f_ 

t 
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'cane is alwaYB necessary. The initial COBt of either method althougb very mucb 
lower than that of the smallest modem plant is yet beyond the nlOurces of the average 
augarcane cultivator. 

2. The most profital>le mpthod of dispo.inlt off t'Ilne i. it. lal. to a modem factor,. 
All growers of sugarcane are however not 10 fortunate aa to be able to alway .... U 
their crops to a mill and a fair proportion of them have to fall back npon the ","'nu· 
facture of gur. This commodity at pre.~nt Bell. in Bihar at. about Ra. 1-12-0 to 
Rs. 2 per standard maund. It need hardly be laid that thi. price i. very much bell'w 
<the cost of production and the unfortunate cane cultivator who cannot dispoa4l off hia 
crop to a mill is deprived of the benefit~ of the Su~r Protection Act.. The Sugar 
'Technologist of the Imperial Council of Agricultural Research baa npeatedly st...,..", 
the point that it is more profitable under preHnt conditionl to make Kltmatharj sugt.r 
even though the recovery be 5 to 6 ppr crnt. only than to make gur. U, Uftlrefore, 
some method of making this sugar could be devised which waa capable of being adopted 
by the small cultivator it would be of con.iderable benefit to him. With thi. object 
in view the Department of Agriculture, Bihar and Ori .... ltarted in .... til(lltion. in 
the season 1931·32. As a r~sult of the paot two Beason I' work it. b .. beeu able to 
evolve a very simple Ohullah \furnace) uling one pan only. No upert. boile,. 01' 
extra fuel is necessary Rnd thl' initial expl'nditure (ahout. n.. 15 including labour and 
materials) for the construction of the CAullal, i. well within the meana of the .mallest. 
cultivator. No other boiling apparatul except what i. r,,<!uired in the manufacture of 
gur is needed and it is po~sible to froduce KAaud.an lugar without. any defectant. 
or bleaching agents. The recovery 0 Klulf,d,ari lugar durmg tbese preliminary Ioriau 
'haB been a little over 5 per cent. The proee" however requires further work boIfo,. 
It can be definitely recommended for adoption. The furnace and the method of 
scumming, boiling and curing all requir. perfecting. Owing to it. .ery limited ..... uree. 
in men and money, the Department is unable to pursue thi. very important work 
-without extraneous help. The cultintion of cane by the small cultivator not. ... inK 
confined to Bihar and Orissa, the Bubject is of more than provincial int.ereet. and b..Jp 
of the ImperIal Council of Al(ricultural Research il thel efore lOugbt. to oontinue tile 
investigations. The work is expected to be completed in another 3 -.001 and 
provision has been made accordingly. In view of the impOl'tance of the work and the 
'fiery small grant asked for it is hoped that the Imperial Council of Agricultural 
Research will consider this very modeat scheme fnourably. 

, 3. Financial. 
A. One Graduatjl Assistant at n.. 90--5-100. 
B. Contingencies and Boiling and Sugar curing equipment at RI. 2,500 for 3 YJarl. 

The local Government'B contribution will conlist of t.he provision of cmBhing plant, 
'boiling pans. a centrifugal machine and neeeesary quantity of lugareane as also the 
casual labour required for theBe inveetigation.. All receipt. from thia work will bto 
~redited to the local Government. 

D..taill of 3 1'lIr,' (zp,.di/url 

l.at year. 2nd y~ar. 
Rs. a. p. Re ••. p. 

Staff 1,080 0 0 1.1,0 0 0 
Contingencies and Equipment. 1,500 0 0 600 0 0 

'l'otal !J.580 0 0 

Total for 3 year.-Ra. 5.92.}-8ay Ra.II,OOO. 

3rd year. 
Re ••• p. 
1,200 0 0 

600 0 0 

1.70() 0 0 

(Bd.) D. B. SETHI. 

filt Ird .A.ug .. t 1933 • 
Dir,dfW DI Aflrieul,ure. BiMw tI1Ul Oriuol.. 

. '--~~--~~--~----------------------------------~--~--~--Norll.-Espenditure on conting"nciea and equipment. is required for nch .It.ra.-
'tiona or additions as may become nec~ during the oourae of the work to the 
boiling and curing equipment and to furnaces. flnea. etc. The Graduate .AaaiIItaDt 
will work on the chemical control under the inatraet.iou. of tbe Agricultural Chemia&. 
When not employed on theae in. estigationa he will work a& the 8ug_ a-Nia 
eub-.tation. Patna. 

b 
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ApPLICATION FROM THB GOVERNMENT or BmAB AND ORISSA rOB A GRANT or Rs. 6,{'00 
SPREAD OVER A PERIOD or THBEI'! YEABS rOB A SCHEME or INVESTIGATION ON THJ; 
POSSIBII.mES or MANUJ"ACTURING KHANDSARI SUGAB BY THE SINGLE-PAN METHOD. 

Mr. Sethi in introducing the subject explained that experiments with the sin~!~­
pan method of mn king Khandsari sug:ar had been conducted by him during the last 
leason and promising results obtained. He now intended to study the subject more 
8cientifically and to introduce further improvements. It was also necessary to imprc,ve 
the fuel consumption beyond that of the existing Bels in which it was found that 
baga8le was not sufficient for boiling all the juice. For this purpose it was' necessary 
to employ a chemist with some knawledge of .ugar making. The present scheme wa. 
intended' to provide funds for ('ngaging such a chemist and for tbe cost of equipment 
and contingAncies. He added that the experiment. conducted during the 1.ast season 
were Reen, amongst others, by the Director of Agriculture, Madras, who agreed that 
the system had possibilitie8 in the Madras Presidency. A report of the experiment. 
was being published in "Agriculture and Live Stock". 

Mr. Ramamurty supporting the scheme stated that he had seen the experiments hst 
8ea80n and considered the process to be less costly and tedious than the Rohilkhand or 
Hadi Bel systems and therefore more likely to '>e suitahle for Madras conditions. 
Continuing he pointed out that the Rohilkhand Bel was mor~ economical to work, 
8peciallv in re-gard to labour, but as nndel' agricultural c.onditions tbe grower does not 
generally take into account the cost of his own labour, the sman single pan method 
will be of advantage to him as it inv;)lv~d sman capital expenditure. Khan Bahadur 
Fateh-ud·din did not conoider that th('re was any necessity for experimenting with 
the single pan method as there was nothihg new about it, the method being extensively 
used in the United Provinces and the Punjab. He pointed out that the Rohilkhand 
Bel is used by Khandsaris who are leally industrialists. The agl'iculturist· or cane 
grower in Northern India does not use such a Bel, bnt only a single pan. LaIa Har 
Sahai Gupta did not agree with 1IIr. Sethi that the Rohilkhand Bel takes more fuel than 
can be obtained from the cane used. His experience was contrary to this. He also 
enquired as to how the Rab made by the small grower by the single pan method woulrl 
be handled Generally ~uch men would not be able to afford Centrifugal machines. 
Finally he 0ppoRed the grant as work along similar lines would be done by the Sugar 
Technologist at the Research and TestilJg Station which had already been sanctioned. 
Mr. Srivastava 8upported tile scheme lOS he considered that the single pan method was 
important for the small grower. Although work on similar problems would be condolcted 
by him at the Research and Testing Station, he welcomed the co-operation of provindal 
departments .. In reply to a query lly Khan Bahadur Fateh-ud-din, Mr. Srivastava 
explained that the research intended to be carried ont would not be in the nature of 
a sciel.tifio inv~~tigation, but rather the development of a practical tecbnique and the 
study of conditions most suitable for reducing the decomposition of sugar and in­
creasing the quality of the finished product. As the total cost of the scheme was 810,,11 
and the subject an important one, he recommended that the scheme should be approved. 
Mr. Sane also supported the scheme as it would be of importance to the small grower. 

Mr. Sethi replying to the discussion explained that the object of the single pan 
method was to enable the cultivator to make Rab instead of ~ur without much additional 
expense. The research work necessary would not be of highly scientific nature. F:>r 
centrifugalling the Rab, it would not be necessary for each grower ~ have his OWiJ 

centrifugal machines; he would be working on too small a scale to permit of this. 
Co·operaLive Societies arid otherS! owning centrifugal would purchase the Rab. If he ia 
able to make Rab of B bettel' quality with the single pan method, he would get better 
return for it. 

The scheme was then put to the vote and carried Bern con. 
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Al'PODIZ XVIII. 

NOTZ, DATED THB 24TH JANUARY, 1934, BY SBC1IZTARY Olf BUBJW'l' No. 20, 8cBIIJ(B or 
RESEARCH WORK ON THB DaVIILOPMBIfTAL MORPlfOLOOY AIfD AIfATOIIIY or BUQu.­
CANE-SORGHUM HYBRIDS AND or THE INDIAIf 8UQARCAIfB AIfI) WILD SACCBARUM. 
COSTING Rs_ 7,600 8PRUD OVD A PDIOD or ft ... Y&AJlS. Non IT Paor. 
EKAMBAllAM (MADRAS UNIVmSITY). 

Attention is invited to the attached note (AnnexuN I) dated t.he 24th October 19M, 
on the subject mentioned above, which wal considered by t.he SUlfar Committ.e of the 
Imperial Council of Agricultural Research at ita lalt. mef't.ing held in NovembeT 1933. 
It will be, 8een from the enclosed extracts from the proceeding. of the Sugar Commit.toe 
(Annexure II) that the scheme was unanimoully approved. 

The scheme which involvel an expendituN of Be. 7,600 .prad over a period of 
three years is now for the consideration of th. AdvilOry Boarel. Ii may be addeJ 
that the views of the Madra. Agricultural Reeea.rch Committee and the Governm(>n' 
of Madras on the scheme ha,-e not yet bl!en received. .A r.minder i. being illlued fop 
the same and if received in time thue will be circulated to the mmnhe,. of t.be Eoard 
in a 8upplementary note. 

ANNUUlLJ: I. 

NOTE DATED THE 24TH OCTOBD_ ;'933, BY SECRBTARY, Olf IICRUlI or RI~IARCII WOU: Olf 
TIlB DEVELOPMENTAL MORPHOLOGY AND ANATOMY or SUGARCAJI_SORI;Ht11C BTIlRID. 
AND OF THE INDIAN SUOARCANB AJlD WILD SWCHARUMS--NOTIIi IT Paor. ElLu' ..... u. 
(MADRAS UNIVERSITY)_ 

Attention is invited to the attached note by Prot. T. Ekambaram, Djrk-tor, 
University Botanical Research Laboratory, Madras, regarding a achem. for the ~tud1 
of the Anatomy of Sugarcane, Wild Raccharum. and Sorghum Sugareane byhrid ... 
The 8cheme involves an expenditure of Rd. 7,600 (RuPefll Beven thourand and lix 
hundred only) spread over a period of three ynrl. The Scheme i., a8 usual, heine 
submitted to the Council through the Madras University and the Government. of 
Madras, with their viewa and those of the Provincial Be_reh Committee. MeaDwhile, 
the IIdvance copy of the acheme-ia for the couideralion of the Sup' Commit ..... 

8cBDo WOB 111. STuDy o. TIl. bATOKY O. SUGABCA.B, WILD SACltBARtI1f. .... 
Boaa.ux 8'O'ouc.ur8 HYlIJIIDI_ 

Very detailed .tudiea have been' made by different WOlken on the .. riat.iona ia the 
elrternal morphological characten iD the different. .... rieti .. of IUgareane and tM can .. 
hybrids_ Recently a comparative .tady of these ~haract.en .at made in 'be wild· 
Saccharums and the indigenoU8 canes in the Botany Department. of this Univenity and 
the results are embodied in a paper lent for publication in the Indian Joamal of 
Agricultul"al Science_ But so far anatomical studlea of either the canea or their hybrida 
have not been carM-ed out in India_ Such .tudias have DOW become more imperat.lv. 
because of the ~mportance of the fibre factor in the caDea undew c:ultivation. 80 far 
there is no informatioD a. to the inheritance of Anatomical characters in ,h. QOee. 
It. would have been a very difficult. teak &0 have acquired any tangible reanlts aa to 
the inheritance of anatomical charactera aa IoDg aa hybridiaation iD .ugareane .. aa 
confined to varietiee_ Now with IUgareane-sorghum bybrids such a "'lI4y II man 
promising. A preliminary investigrotion of the anatomy of a few hybrids haa ahowa 
a wide variation of structure between the parenb and the hybrids_ It i. upected that 
a detailed study will reveal the linea of segregation of anatomical characters ~ncl 
probably the linkage between the external and t.he internal characters.. 

There is very little knowledge at present aa regard. the inheritance of anatomical 
characters _in anT group of p~nts. The importance of such a knowledge OD tbe lride 
of pure SCience IS great. Ita Importance on the economic aide i. also greal, .inca thi' 
knowledge will. be of value in the breeding of sugarcane. 

If the grant asked for i8 received, it. i8 intended to take up the following programme 
of research :--

1. A study of the development of the ti88UeB of the seedlings of lagareane, the 
wild Saccharums and the Sorghum-Sugareane hybrids. ' 
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2. A study of the adul~ anatomy of the abon with a view to gain a knowledge of 
the inheritance of anatomical character •. 

The work will be carried out under the supervision of the Univer.sity, in. its 
Department of Botany. The necessary .laUoratory equipment Will be provld~d by the 
University. It will be necessary to obtam material for study from the Impenal Suga~. 
cane Station at Coimbatore, and the co·operatlOn of the Imperial Department of .'\grl· 
culture and the Sugarcane·Expert will be sought for facilities for the supply of material 
lind for any atudiel on the spot. 

The grant asked for is in round figures Ri. 7,600 spread over a period of three 
18..,. •• 

J. ODe rele6l'Oh wOrkN on Rs. 100 (let year I, Ra 12;; (2nd 
year), Rs. 150 13rd year). 

2. One peon on Rs. 18 (1st year), Rs. 17 (2nd year). Rs. 18 
(:ird year) 

3. Contingent expenses at Rs. 31i0 per year . 
4. T. A. for the Superintendent at Rs. 60:1 per year for visit. 

ing the rmpl. Sugarcane Station, Coimbatore 
5. T. A. for the research worker at Rs. 30 I per year for 

visiting the Imp!. Sugarcane Station, Coimbatore . 

Total 

ANNEXURE II. 

Rs. 

4,500 

612 
1,050 

1,500 

900 

7,562 

EXTRACTS rBOII THJI I'nOCKEDlNOS or THE SIXI'll MEETING or THII SUGAR CO)UlITTU 
HELD AT COIJoIBATOB& ON THE 16TH N OVEIIBKB, 1933. 

6. Scheme for research work on the developmental Morphology and Anatomy of 
Sugarcane·Sorghum hybrids and of t.he Indian Sugarcane and Wild Sac~harums-Note by 
Professor Ekambaram (Madras University) :-

After Mr. Remamurty had introduced the subject, Rao Bahadur Vekatraman stated 
that he had been in close touch with Dr. Ekambaram's work and considered that the 
Bcheme was an extremely useful one. He would himself have undertaken work on these 
lines if he had the necessary time. He also considered that University would be in a 
better position to give attention to general problems of this type. He recommended the 
scheme on the distinct understanding that the work should be carried on directly under 
pro Ekambaram, as in such cases the choice of. the person directing the work is of gleat 
unportance. Reo Bahadur B. Vlswanath S~I~ that at Padegaon the physiology .of 
sugarcane was under study but that no prOVISion has 80 far been made for systematic 
anatomical investigations on sugarcane. In the absence of this, structure had io 
he assumed in physiological mechanistic explanations. With new creations like sorghum­
hybrids, such assumptions might not he valid and it would be necessary to ascertain 
the structure of each part for a correct understanding of the physiological relations that 
determine and maintain structure. He therefore supported the scheme. Dr. McRae 
ref~rred to the importance of a better ullderstnading of the factors which determine 
the standing power of a cane. He informed the committee that the Director of Pu ... 
was already committed to supply material of cane seedlings from the Sugarcane Bre~ding 
Station, Coimbatore to the Professor of Botany, Benares Hindu University for a study 
of the vascular anatomy of sugarcane. There was room for both research workers in the 
investigation of the anatomy of the sugarcane. Accordingly he strongly supported the 
scl\eme which was unanimously approved. 
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APPENDIX XVIII-A. 

I:!UPPLIUIIINTABY NOTB, DATIID TH. 7TH FUBUAllY 1934, BY S&CB.'UBY, OW SU8DCW 
No. 2O.-SUPPLlUlIINTABY NOTB Olf &CBIIJ&. or BIISURCIl WOBX Olf ft. Davm.o .. 
XIINTAL KORPHOLOGY AND ANATOMY or 8UGARCANII IIORGHUK HYBRIDS AND or Taa 
INDIAN SUGARCANa AND WlLJ) SACCIlABUKI COSTIIIO RI. 7,600 .... UD ova a. 
PII1UOD or l'IDIU YllABa--NOTB BY PBOnslOB EUIIBUIAII (MAD". UII1V ... lft). 

In continuation of the note, dat.d the 27th January 1934, circulated to 'hi 
Advisory Board on the .ubject mentioned above, the Government of Madru hay • 
• inee intimated that "the ProvincilOl Agricultural Research Committee by .. majority 
approve of the scheme. The Local Government regret, however, thlt. they are unable 
to recommend it al they conaider that the &Chern. i1 a\moat. entirely of academical 
interest and one which the Univeraity .hould conduc\ at. ita own upenae. They a,. 
of opinion that the fund. of the Imperial Council of Agricultural Reooearch .hould 
not be diverted to research of purely .cientifio interes\ when .. lerge volaml of work 
of immediate practical :value remaina to be done." 

2. The Government of Madru do no' appear to have been informed of th. bearin, 
of this research on the 'Standing Power' of IUj;(srcane and the n~w cane-oorghum 
hybrid_ point of great practical importance. Thi. is referred to in detail in the 
proceedinga of the Bugar Committee enclosed with the earlier note on the .ubject. 
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APPENDIX XIX. 

NOTII, DAftD TH. 24TH JANUARY 1934, BY SECRETARY ON SUIIlEC'f No. 21.-PARTICIPI· 
TION 0' INDIA IN THB ANNUAL CONGRIISS OF THE ROYAL INSTITUTB 0' PUllLJC, 
HBALTH TO Ba.XBLD AT NORWICH mOl[ 15TH TO 2~ MAY 1934. 

Attent.ion is invited to the attached letter (annexure) from the Government of 
India, Education, Health and Lands Department, to all the Local Governments, 
No. F.-25-11/33-G., dated the 28th December 1933, a copy of which was endorsed to 
the Imperial Council of Agricultural Research Depa·.trr.ent (Annexure), regarding the 
Congress of the Royal Institute of Public Health to be held in the City of Norwich 
from the 15th to 20th May 1934. At this COllgress subjects relating to Veterinary 
Medicine and Agricultnre will be discussed aud it is for the consideration of the 
Advisory Board whether India ahould participate in this Congress from the Veteri. 
nary and Agriculture side. 

ANNUUJlL 

COpy OF LETTER mOM THB ADDL. DEPUTY SECRETARY TO THE GOVERNMENT OF INDIA, 
E., H. & L. DEPT., TO ALL LOCAL GOVERNMENTS, No. F.-25-11/33-G., DATED THII 
28TH DBCEMBER 1933. 

SUBJECT :-Congreas of the Royal Institute of Public Health to be held in the City 
of Norwich trom the 15th to the !Oth May 1934. 

I am directed to forward. for information, a copy of a letter No. G.-52791/137-1-13, 
dated the 28th November 1933, from the High Commissioner. for India, with enclosures 
(Enclosure) and to enquire whether the Government of Madras/ Bombay, etc., desire 
to depute, at their own expense any public health otficer to attend the next annual 
Congress of the Royal Institute of Public Health to be held in the City of Norwich 
from the 15th to the 20th May 1934. The Government of India will be glad to be 
furnished, not later than the 15th February 1934, with the names of officers, if any, 
whom it is desired to depute, with the terms to be granted to them, for communication 
to the High Commissioner for India. 

COPY 01' UTTER No. G.-52791/137-1-13, DATED THII 28TH NOVEMBER 1933, mOl[ THII 
SECRETARY TO TH. HIOH COMUlSSIONIm FOR INDIA, GENERAt. DEPARTMENT, LONDON, 
TO THII GOVERNMIINT 01' INDIA, DSPARTKKNT OF EDUCATION, HEALTH AND LANDS, 
NEW DELHI. 

SUBJJ:CT :-Congrea, of the Royal Institute of Public Health to be held in the City of 
Norwich trom the 15th to the toth May 1934. 

I am directed by the High Commissioner for India to refer to the correspondence 
resting with your letter No. F.-25-1/32-G., dated the 11th April last, on the subject of 
the 1933 Congress of the ab"ve-mentio~ed Institute, and to forward herewith, f?,r the 
information of the Government of India, a copy of the under-noted papers relatlDg t& 
the Congress to be held in 1934. 

From Royal Institute of Public Health, dated 22nd November, with enclosure. 
2. I am to ask that the names of such delegates to the 1934 Congress as the 

Government of India or Local Governments and Administrations may desire t& 
appoint, may be communicated to this Office in du~ course. It is presumed that the 
High Commissioner will be informed at the same time of the terms granted to those 
nominated to attend. 

COPY 01' LBTTIm mOM THIi ROYAL INSTITUTII 01' PUllLJC HEALTH, LONDON, TO TH. HIOH 
COMUlSSIONER I'OR INDIA, LONDON, No. 0.-52791/137-1:10, DAnD THII 22ND 
N OVJI!KBJ:l\ 1933. 

I have the hononr to inform you that the ned annual Congress of the Royal Insti. 
tute of Public Health will be held in the the City of Norwich from Tuesday, May 
15th,· to Whit-Sunday, May 20th, 1934, on the invitation of the Lord Mayor and Cor­
poration; and nnder the Presidency of Alderman Henl"1 N. Holmes, J.P., Ez-Lorcl 
Mayor of Norwich. 



The Inaugural Meeting will be held on the moming of Tu.da,., MaT 15th, and 
>t.he .cient.ific work of the Congresa will be conducted ill the following SectIODI :-

Sectioll I. "State :Medicine and Indwrtrial B,.gien .... 
Section II. "Women anel Children and the Publio Bee1th". 
Section III. "Tuberculoaia". 
Section IV. "VeterinaJy Medicine .nd A.gricakure". 
Section V. "Pathology and Bacteriology". 

To t.hi. COD~_, delegates are being invited froID the aoftnuuenY \he J4uiai· 
pilitiu, the Unlveraitiea, and other Public BodiN of GHa' Britain an~ Ireland _ 
the British DOminiODl, u well u from Continental and loreigu ColHlf.rie&. 

The C,uncil will be obliged if ,.011 will obtaia tile neceeeM'1 authorit,. far the 
.appointment of delegatee to represent ,.our DoUlinion, to wbom will be forwarded fall 
particnlara when finally arranged, and -I ,hall be glad if ,.ou will be 10 good u to 

.cause a retum on the accompanying fOrln, gi~ing the 1I&ID8I and addreuee of thoee 

.80 appointed, at your eadie~t conyenieece. 
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APPENDIX XX. 

NOTII, DATED THE 23RD JANUARY 1934, BY SECRETARY ON SUBJECT No. 22.-ApPLICATION 
FROM THE IN1'ERNATIONAL INSTITUTE OF AGRICULTURE, ROME, FOR A SPECIAL 
CONTRIBUTION FOR THE PUBL~CArJON OF THe EESlJL'fS OF THE WORLD AGRICULn·RAL 
CENSUS. 

Attention is invited to the attached letter from the President, International 
Institute of Agriculture, Rome, No. 14100, dated the 4th May 1933 (Annexure I) on 
the subject mentioned above, ' 

2. It may be explained that the Government of India areed tQ participate in the 
InstHute'B Bcheme for the World Agricultural Census an arrangements were made 
for the supply to the Institute of all the available inhrmation in respect of this 
country, It will be observed from paragraph 3 of ihe l~tter of the President of the 
Institute, dated the 4th May 1933 (Annexure I) and the note on the results of the 
World Agricultural Census referred to therein (Annexure II) that a large number of 
countries including India considered the scheme favourably and have already supplied 
or are at present working out the r~sults of the census, 

It may be added that the International Institute is already spending about a 
million lire (soy Rs, 2 lakhs) per annum on its statistical section which seems to be 
largely occupied with the World Agricultural Census but additional technical staff is 
needed for some two or three years in order to speed up the work. It appears that 
to mako any impression on the ta3k 10 question the Institute wants something like 
250,000 lire per annum for say three years. It seems that a 10 per cent. surcharge on 
alI subscriptions for a period of three years might be the solution; this would cost 
the Council about £65 per annum. It is accordingly suggested that India might offer 
to pay such a surcharge if a reasonable number of other countries agreed to do some­
thing similar, If the Advisory Board favours this course, it is proposed that an 
enquiry should first be made from the High Commissioner for India in London, 
who is the representative of the Government of India on the Permanent Committee 
of the. Institute on the suitability of such a proposal. The Vice-Chairman to the 
Council consiilers that unless some such effort is made, the results of the World 
Agricultural Census will largely be wasted. 

The proposals are now for the consideration of the Advisory Board. 

ANNEXURE I. 
LETTER FROM THE PRESIDENT, INTERNATIONAL INSTITUTE OF AGRICULTURE, ROME, TO THB 

SEORBTARY, IMPERIAL ,COUNCIL OF AGRICULTURAL RESEARCH DEPARTMENT, 
No. 14100, DATED ROME, THF. 4TH MAY 1933. 

I desire to call your special attention to points Nos. 3 and 4 in Resolution No.8 
of the Eleventh .General Assembly of the International Institute of Agriculture held 
in October last, which are worded as follows :-

"The General Assembly • • resolves: • • • 
• • • • • • 

"(3) to request the Permanent Committee, in view of the fun<lamental import­
ance of the Agricultural Census, to use every endeavour to obtain the 
financial resources necessary to ensure as speedy a publication as possible 
of the results of the Agricultural Census, 

"(4) to request the Permanent Committee to give every priority to the comple­
tion of the public3tion ~f the results of this most valuable World Agri­
cultural Census, if and when the supplementary funds contemplated under 
letter (h) of No.4 of Resolution I become available for the expenditure 
of the Institute". 

Letter (6) of point 4 of Resolution No.1, to which allusion is made above, has 
reference to any receipts which the Institute may realize in excess of the sum of 
4,000,000 Iiras, the maximum sum allowed for the Budget by the General Assembly. 

2. You are /lware that the International Institute of Agriculture, with the assist­
ance of all the Governments and with the aid also of sums €Xpressly assigned for the 
purpose by the "Rockfeller Foundation" and by the United States Government, made 
all arrangements for carrying out a 'Vorld Agricultural Census, intended to supply as 
complete, accurate Bnd uniform a documentation as possible on the agricultural 
situation in the individual Countries and in the world as 'a whole. 

3. ·The information supplied in Annexa. I to the Report on the Services and 
Administration of the Institute, presented by the General Secretary to the last 
meeting of the General Assembly, of which a copy was sent to you at the time, 

~ 
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ahow. thst this movement was most. favolll'ably received in a large number of C_ 
tries, which have alrudy 8upplied or are st preeent .orking 041' the zulllta of the 
Census. 

4. No. in accordance with the original p~mme, as shown in the document 
quoted, tbese reslllta @honld be publisbed by the Institllte, CoaoUy by CoanUy, in 
accordance witb • uniform plan, in tbe form of speci.1 BWletina, .itb the objed of 
making known and facilitating the compan- of the data receiYed. h was intaaded 
thereafter to prepare general reports on each of the principal nbjec:ta Cln'wecI b, 
the Censns Lased on tho) information ol>tained in the Viln.,... CounlnN. 

5. l!p to tbe preeent it haa only been poeaible to pubhah the t.o 6nt blllietina 
C)f tt.e -enu (for the Irish fort'(' ~tate and for l!:otoDl.'. .nd tbe characWr of tbe 
task still to be accomplisbed is 80 romplu and the amount of detailed .ork 80 beavy. 
that there is no hope tbat tbe prog!1lD1llle can be completed .ithin ftUOnable time, 
nnl~ considerable 8upplementary reaonrcee for this special p~ can be made 
available for tbe Institute. 

6. Tbe situation thus _JOB to be very huardoua for the fiDal iane of .. IIIId.,. 
taking of the bighest importance. 10 ,,·bleh al. Couotn ... have mold" IlMoar «'on.ba· 
tion, while it is • matter of deep concern to all that it shollld be fWl, aecomphahed. 

7. Hence the General Asseml>ly in 1932, to which the q1H8tioo ... relernd. 
ftsolYed to "request tbe Permanent Committee, in vie. of the fllndamental impon. 
anee of the Agncultural Census, to u..<e eHrY endeavour to obtalD tbe liDau,·.a! I'ftOUrc ... 

Dl"Ce&.ary to 'ensure as .peeJy a publication 38 poM.ble of the mullS of tbe 
Agricllltural Censna." 

8. Tbe Permanent Committee, after aacertaining that the fiDaacial poeition of the 
Institute did not allow 2.'1 allocation of fund. for tbls pudpoee 10 any .... """,mea· 
surate to the programme to be carried out, considered that it wollld be d..irable to 
approach the Governments SJM!CialIy interested, with the reque-' tha' tlwy aboald 
.:onsider wbetber they could not a.saiat. ill furthering the .ork by makin, 8p8Cial 
.:ontributiona for tbe p~ 

9. I am therefore now asking your Government, and ., the _e time the ~ 
menta of other Countries, that you will kindly considn to what degree it may be 
able to assist in providing the funda required for tbe preparation and publicatiOD by 
tbe Institute of the results of the World Agricultural Cenaus, in ordu tba& lila 
international euquiry may provide all the .dv.ntagea .hich were to be .nticipated 
therefrom in the general interest, .dvantagea wbich the In.titute had in vi_ .hell 
proposing tha, the Censua should be carried out in Neil Country. 

10. I shollld be glad to think tba, your Government, whicb hae .1 ...... displayed 
so mucb interest in tbe activities of the Institute, therein included the Yo·orld Agri­
cultural Censua, may be willing to yiew the .bon statement witb favoar and to 
-consider tbe possibility of >naking a special grant, tbe .mount to be at yoar own 
cliacretion, in order to mall.. properly effective all the work inyolved ill the Ceuu 
IICbeme. 

Alrxuuu 11_ 

International Institute of AgricuU'lre. 

Xlm GE..~ElUL ASSEYBLY. 
(n Oc~6n 1931.) 

A. O. 1932/Xo. 2/L 

:Alora :ro rHB SIIICIL&TAllI GL'·IJl..U:S RD'oBI 011 rHB Bunas .un» ADlIlDIIsnAnoll a. 
rHB IJ(~ 

Nole OD the results of the World Agrj(;UUl1ral Calsus. 

I.-GUDW. R&:Iwl.Is. 
(1) In this report it is proposed to make known bow many countries, having 

consented to c:o-operate witb the Institute in this work, have actnally participat.ed in 
the world agricllltural census .nd at the same time to outline the method. employed 
i. the collection of the data, the nature of the latter and the .tage arrived at, .t 
present ill tbe work of tbeir elaboration and publication. 

In this resped a brief note may be found for ncb country on and after page 11. 
n baa beea deemed u.s:,flll however to precede this analytical examination br a 

ceneral review of the J'e9ults of the world .gricultural cenaDII and aJ..o b, lOme 
Mformation on the work recently accomplisbed by the Bureau of Btatiatic:a in ~ 
~ with the _ and ita programme for the futan CODtiDgat.iOD of the work.. 

• 
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(2) According to the information crommunicated to the Imtitllte, 62 counUies(l) 
have participated ill the world agI'lcultural census by carrying out a complete census, 
by making special inquiries or by attempting to obtain and furnish the Institute with 
information, for the census year, more complete and exact than that nonnally available. 

The countries are distributed among the di~erent parts of the world as follows :-

Europ~ • 
North Amedca 
Central America 
S)uth America 
A.ia 
Africa 
Oceania 

22 

" 8 
5 
6 

Jl 
6 

62 

The area and total population of the countri~s having participated in the world 
agricultul'81 census represent more than half of the total ar~a and population of the 
world; if China and the U. S. S. R. are excluded, the census covers about J of the 
Temaining area of the world. 

(3) A distinction between the countries which have carried out a complete census 
and those which have otherwise contributed to the world agricultural census, can only 
be made on the basis of approximate criteria. 

If, as census data, are considered only those obtained exclusively or principally 
by making records for each farm (independently of the method of record adopted), 
the countries which have carried out a complete census number 44, namely: 21 in 
Europe: (Albania, Austria, Belgium, Czechoslovakia, Denmark, Estonia, Finland, 
Germany, Great Britain and Northern Ireland, Greece, Iceland, Irish Free State, 
ltalv, Latvia, Lithuania, Netherlands, Norway, Rumania, Spain, Sweden, Switzer­
land); 4 in North America (Alaska, Canada, Mexico, United States); 4 in Central 
America (American Vir~in r •. , Barbadoe., Guatemala, Puerto Rico); 2 in South 
America (Chile, Uruguay); 1 in Asia (Ceylon); 7 in Africa (Egypt, Kenya, Mauritius, 
Mozambique, Seychelles, Swaziland, Union of South Africa); 5 in Oceania (American 
Samoa, Australia, Guam, Hawaii, New Zealand). 

It should be observed that there might be included in the same group some other 
countries which have followed a different method adopting as basis instead of the 
farm, the commune or other administrative unit, but where the inquiry carried out 
may. due to ita scope, object and regulations, be considered as a census. 

For Argentina, India and Japan, the census, which was not carried out on the 
\Jasis of the farm but for the whole of the country, covered, however, a more restricted 
programme. In fact, in Ar~entina it was carried out only for livestock; in India for 
livestock, agricultural machtnery and means of transport; in Japan, for the areas 
cultivated and their distribution according to the main crops and to the status of the 
farmer (proprietor or tenant fal·mer). 

Lastly, a certain number of countries have communicated data, collected specially 
for the purposes of the agricultural census, which have been obtained through 
approximate estimates made by the administrative authorities. These are colonial 
-countries in which the local conditions would not have pennitted an actual censos but 
-which desired to participate in this initiati ve of the Institute as far as they could. 
The list is as follows: (,'entral America: Bahamas, Leeward Is., Windward Is., South 
-America: Falkland Is.; Asia: Lebanon Republic, Malaya, Sarawak; Africa: French 
West Africa, Nigeria, Nyasaland j Oceania: British Is. of the Western Pacific. 

It may be ~~<led ~hat certain cou~tries (Brazil, Bulgaria, Hungary, Poland), had 
-deCided to partiCipate tn the world agricultural census and had accomplished the neces-
1I1\ry studies and preparatory work but were obliged, at the last moment to abandon 
the project for financial or other urgent reasons. ' 

(4) The q~estion of the date of the world agricnltural census has been discussed 
at length liurmg ~he work of the different commissions which prepared the programme. 
It was finally deCided that the censlls in the northern hemisphere should refer to crops 
hal·~' .. st~d \U the calendar v.~r 1!l29 and III the southern hemisphere tb those 
dUl'lng the season 1 July 1929 to 30 June 1930. As regards the actual date, or the 

(l)lncluding the colo~~es, bllt 'considering as a single unit certain groups of 
-colomes s~ch as the British Islands of the Western Pacific, British Malaya, French • 
West Africa, the Leeward Is. and the Windward Is. 
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period of the year at which the cenBll8 should be carried ou', i' waa considered advi. 
able to leave each country free to choose the period whicb apP"&red to be the mod 
convenient. 

The crop data collected refer, in nearly all the countriel in which the cenlul hu 
been taken, to periods recommended b,. the Institute. 

The chief exceptioDl to he noted are : Germany where the cenaul had already bee .. 
taken in 1925; Sweden, where it had been aecompli.hed in 1927. 10 that the figurea for 
these two countriel refer to crops harvest-.f in 1925 and 1927 respectively; Canada, 
Czechoslovakia, Lithuania and the Netherlands, the data for which refer to crop. 
harvested in 1930. It should, howeVEr, be remark"d : (1) that th .... difference. cannot, 
to any considerable degree, allect the comparability of the resulta of the cenauaea .. 
far as concerns most of the questions considered, for which important changee in 
short periods are improbahle; (2) that. in some casel, the conntrie. them ... I"... are 
to a certain extent in a position to complete the relulta of their cenauael witb other 
data referring to the year of the world agricultural cenlUI. -

The periods at which the censuse8 have actually been taken vary owing to the 
special conditions existing in the dillerent countriee and to the nature of the questioDl 
considered. 

As regards the latter point, there may be distinguished two principal group': on 
the one hand, the countries which have limited the ceDlU, of crop. to the data of 
area and on the other, those which have sought to obtain abo the data of produc­
tion, the former have in general carried out the cen'UI in the spring or at the 
beginning of the summer and the latter, in the winter or during the following apring. 

For a series of countrie. the periods at which the cenSUI was taken are .. follows: 
lu.ne 1929: Estonia, Great Britain and Northern Ireland. Irish }'rpe Stat.P. Norway; 
luly 1929: Denmark, Latvia; Augu8t 1929: Switzerland; Seplembrr 1929: Ceylon, 
Japan; October 1929: Alaska; end 01 1929 or beginning 01 1930: Belgium, France, 
Greece, Barbadoe •• India, Mauritius, :seychene •• AII.trah .. ; Aiarrh 1.'J.1(I; Ualy. AIII.r.a; 

, April, 1930: Iceland, Rumania, United States, Guatemala, Virgin Islande, Puerto 
,Rico, Guam, Hawaii, Samoa; May 1930: Mexico, Uruguay; luna 1.930: AUotria, 
Chile; lu.ly 1930: Argentina; Augud 1930: Kenya; September -1930: Swaziland. 
Union of South Africa; November 1930: Mozambique. 

Among the countries for which the figures do not refer to the crop. harveatPd io 
.19211. Germany carried out its census in June f1!J25I; ISwpden in Meptember I 111'.!7 I : 
<Jzechoslovakia in May (1930); the Netherlands in June (1930); Lithuania a~ the end 
of 1930 and Canada in June (1931). 

In Egypt, the census was taken at three dillerent perioda-thoae of the aprinIJ, 
/Jummer and autumn crops respectively. In Spain also, the declaration forma were 
filled in by the farmers at four dillerent date.. In New Zealand a large part. of the 
census was ellected in Fehruary 1930, but the data relating to certain queationa were 
obtained some months before Ot after thil period. 

(5) With respect to the question. considered under the cenaua in dilfermt. coun­
tries, it is evidently impossible, in this general and preliminary report, to make ao 
examination in full detail. The following .ynopsi. tahle on page 1u however, throw. 

into relief the principal groups of question. inaened in the questionnaire. of the 
dillerent countries which have carried out the ceDlU8. 

The'table ialimitedto the groups of questions taken into consideration, in moat. of 
the censuses ; other separate questions have alao been inserted in the questionnaires of the 
'agricultural 'censuses of certain countries: buildings, Ii loa, liquid manure pi .... green· 
houses, etc;, on the farm; rural industries attached to the tann and their plant.; 
land improvement in recent 'years; freah water fish; rearing and losses of liuatock; 

. princi'pal profession and aecondary llrofeseion of t.he operator, hie nationalit.y. country 
of ongin, membership of CO-0perative societiea, etc.; fann population, value of the 
farm and its producta, operation expenses, farm indebt.edneu, etc. In some of the 
countries which, after the war, intndnced al!ricultural reform, the cen.us questionnau. 
also included special questions intended to determine the ellecta of the reform on the 
farm situation. 

(6) Even if the ecope of the COUB1l8 hal varied in the dillerent. countries: it. may be 
stated that there have been included, in nearly eUff caae, the eaaential queatione 
recommended in the standard farm of the International Institute of Agriculture and 
notably the following questions: size of the farm; tenure; distrihution of area accord­
ing to the main groups of utilisation; area under the dillerent crape; farm imple­
ments; number of livestock; farm labour. 

It may be added that in genera), aa regards botb these fundamental groupe of 
questions and also the other supplementary questions furnished in the Institute'. 



standard form, the countries have endeavoured 88 far as possible to keep to the class'J' 
IIcationa and indications recommended. 

It has, inevitably, not been possible in this first ,attempt at a world ,agric~ltu~l 
(,pnau., to obtain a complete unification of all the detail.. ,The results obtsme~ m this 
direction constitute, howeveT, a progress of the greatest lDIportance, surpassmg even 
the most optimistio expectation •. 

(7) Owing to the large amoant of work involved in the checking, analysis and 
~laborntion of the material, the complete and final publication of the results of a 
<:>en.u. cannot g .. nernlly be effected a. promptly as might be desired. 

lu certain ca.es, financial difficulties have also contributed to hinder the work. 
This explains why, at. present, final and complete results of the agricultural cenaas 

are available for only a relativ~ly restricted number of countries. For other countries 
publication i. limited to preliminary data of the summary type or to partial data. 
]further, for 80me countries no data has so far been published. 

Under thpoe circnmstnnce., ;t would he ore",,,tnrp to ait""",t to summarise the 
principles followed by the different countries in the elaboration of the cenaus 
results. 

A. rel!'l\rd~ th~ Inttpr. noint, the Institute ha. limited itself to recomm .. nding the 
grouping to be adopted in tbe classification of farms according to area. The commis' 
sion of statisticians which, at the period of preparatory work for the world a~ri(ul. 
tural census, Btudied the question of the elaboration of results, did not consider it 
opportune at this first att~mpt, to make resolutions on the other details. 

On the basis of the data already puhlished, it may be stated that some countries 
have made a very complex elaboration of the census material by grouping all the «Jata 
according to farm area, to tenure or to a combination of both of these factors; others, 
on the contrary, have neglected these groupings or combinations or haye used them 
only for some of the most important data. 

(8) All of the information now available on the world agricultural census, justifies 
the conclusion that tbis initiative of the Institute has been remarkably successful. It 
is the fint time in the history of the world that an attempt has been made to bring 
about an agreement among a large number of countries for the simultaneous carrying 
out of a census on a uniform basis. The results demonstrate that, despite the difficulties 
of the task it has been possible to make this IIgreement an actual fact: and that 
important results have actually been obtained and the ground prepared for future 
developments anq improvements as the census is to be renewed reriodically. 

The Iuternational Institute of Agriculture has the credit for this achievement and 
also that of having constituted the centre for the preparatory activity necessary to 
lead this work to B successful end but, evidently, the Institute coulcl not restrict 
itself to the pel'formance of this work of preparation and organisation. It is the 
organisation specially interested in utilising the census results and in using tbem to 
furnish a better knowledge of the world agricultural situation as well as in the 
gradual perfection of agrioultural statistics in general. 

The work accomplished by the Institute in "elation to the world agricultural census 
tlince the last General Assembly may be summarised as follows:-

(Il) It has endeavoufM to complete B'nd to keep up to date its documentation 
on the a~ricultural censuses taken in the difterent countries by obtaining 
from each of them the questionnaires and forms employed, the instruc· 
tions followed and information on the stage at present arrived at in the 
work and on the !'esults available; 

(h) It has begun the methodological study of this. documentation; 
(e) It has utilised the data furnished by the census-as far as they come within 

the scope of the International Yearbook of Agricultural Statistics and the 
Monthly Crop Reporlr-by reproducing them in these publications; 

(a) It has studied and evolved a uniform plan for the publication of the results 
of the censuses in special bulletins for the purpose of making widely 
known and facilitating comparisons of the data obtained in each country; 

(e) It has begun the pUblication of the first bulletins of the world agricultural 
census, edited as far as possible according to this plan, in two editions 
(French and English). 

(9) The continuation and development of the work thus begun will form one of 
the most important tasks of the BU"eau of Statistics in the near future. 

The programme of work is : 
(a) to continue the preparation of the bulletins of the agricultural cenaas. 

Some countries have just recently published their data; others are ahou' 
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to publish them. Consequently, a large amount of material, U DOW, o. 
shortly will be, available. The work of utilising it along the liuee 01 
the fixed plan should be inten.ifieci in order that the bulletina for th_ 
countriee may be wued ... quickly ... po_ible. 

(b) to continue and deepen the detailed uamination of the documentation In 
order to obtain a seriee of comparative .tudi. ou the met.hoda followeel 
and the principlee adopted by the different ClOuutriee in the preparation 01 
the questionnairee, in the taking of the censna, in the aoalYlu of the 
data and in the elaboration of the resulta. Theae Itudi. will larv. ... 
basis for the exact intrepretation of the cenau. reeulta and, at the Am. 
time, in providing a summary record of the ezperieocea of th. first worlel 
agricultural censue, will furnieh a valuable aid in t.ha preparat.ion of future 
censuses; 

(e) to attempt to furnish, for each of the principal que.tionl ronaidered iD 
the census, a general summary compiled from the data published by tha 
different countries. 

The execution of this programme involves a large amount of work which alone woul4 
suffice to completely occupy the Bureau of Statistics for a long period of time. A. 
the staff of the latter Bureau has, at the same time, other urgent tasb to perform, 
unle8S financial conditions permit it to be afforded lupplementary auiatance for this 
special purpose, it will not be in a position to fulfil the programme proposed with thfo 
desired rapidity. 

But in any case the Bureau of Statistics should and will make the greatest effort. 
possihle to arrive at a complete utilisation of the resulta of the world agricnltural 
census and to derive full value from tbi, initiative, the realisation of which conatl· 
tutes one of the most important succease, of the lnatitute and a unique achievemeu' 
in the field of international statistics. 



na 

SUM~IARY TABLE I~ICATING THE COUNTRIES WHICH HAVE L~CLUDED 
IN THEIR QUESTIONNAIRES CERTAIN GROUPS OF QUESTIONS 
FREQUENTLY CONSIDERED IN AGRICULTURAL CENSUSES. 
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II.-INFORMATION FOR THE DIFFERENT COUNTRIES. 
1 . ..41aska.-Tbe agricultural celllllla 11'118 taken in 1929 by mallll of individual 

~uestionnairea. 

Tbe queationl conaidered in tbe cenaul are tbe following distribation of fanna 
and tbeir area. according to aize any tenure; distribution of tbe area of farms 
according to tbe main groap. of ntili .. tion; area and production of the principal 
eropl; receipts from tbe .. Ie of products of fruit. gardea, narseries, hCJt..bo1Ue8, etc. J 
uumber of livestock, poultry, rearing of furred animal., etc.; quanti tiel of livestock 
producta obtained and/or aold; country of origin of the farmer; the oeriod during 
wbicb he baa operated the farm; otber occupationl of the fanner; valae of fanna; 
farm expenaea; value of certain products collllumed on tbe farm. 

Tbe data, in general, refer to tbe year ended on 1 October 1929; thoM of the 
.iiatribution of fanna and tbeir areas, of numbers of livestock, of the value of the 
farms, etc., refer to 1 October 1929. . 

Tbe Institute hal just received the publication containing the .celllllla reeult&. 
2 • ..4lbania.-An agricultural censUI ba. been taken and according to tbe information 

received by tbe Inatitute, its elaboration .bould bave been finilbed in Jun. 1931. 
'l'he questions considered in the l1u~stionnaire prt>pared for tb. purpoMl of the 

census-to be filled in witb data relating to tbe varioul farml in each vil\age-wera 
tbe following: status of tbe farmer (proprietor or tenant farmer); distri bUUcn of 
farm area according to tbe main groups of utilisation; area and production of thl 
principal crops; number of fruit trees; agricultural macbinery; boulM's, number of 

livestock, poultry·farming and bee-keeping; number of famili81 and namber of per­
Ions living on tbe farm. 

3 . ..4lgeria.-Because tbe larger part of tbe cultivated area belongs to the native 
population, tbe organisation of a complete agricultural censua is practically impoaaible 
·18 numerous regions. On tbe ocCRsion of tbe World Agricultural CensuI, however, 
tbe Government made a special inquiry designed to obtain a ·aeriel of data comple­
mentary to those furnisbed by tbe annual agricultural ltatistic .. 

The information for tbis special inquiry wal obtained by employing the lame 
oorganisation responsible for tbe annual agricultural statistica, namely: the data have 
been collected in l'ach commune by the communal commis8ionl of agricultural .tatis­
tics, then concentrated and checked for the district by the district commi •• ion., a~ 
the departmental centre by the staff of the Prefecture and lastly at Algiers by the 
staff of the Government General. 

The questions considered both in tbe annual agricultural Itati.tics ant! in the 
'special inquiry are as follows (the latter being indicated in special type) : d~tributi01l 
of private property accordinV to area aad nationality of the CHl"fttT; distribution of 
tbe territorial area ,by the maID roups of ~tili .. tion; area and "umber of uolatf:d tru., 
bushel and nUTserle'i area an 'productIOn of maTket-gende" crop; agricultural 
machinery, etc.; number of livestock, poultry, bee-kteping, ,ericulture; qU""titiu of 
the principal live./ock product. obtained; farm populatio,,; fenm labOflT. All of the 
data are furnished separately for Europeans and native .. 

The data of the agricultural .tatistics refer to the year 1929 (thoae of livestock 
tlumbers were collected from Marcb 1 to 15); tbose of the Bpecial inquiry wera 
collected on 10 February 1930. 

Ail of tbe data have been publisbed but tbe publication of tho .. resulting from the 
special inquiry is provisional, previous to the final, detailed report. to be prepared 
1Iubsequently by tbe staff of tbe General Bureau of Statistics. 

4. Argentina.-The Government, on 1 July 1930, took a celllDl of tbe nnmbers of 
'fivestock, the results of which have been transmitted to the In.titllte. 

It. bas also transmitted io the Institute tbe figuree far tbe agricultural year 1929·30 
drawn from the annual agricultural statistic. and referring to tbe distribution of 
tbe total cultivated area according to tbe different crops .. well as to the area and 
production of the principal crop .. 

5 . ..4ustTalia.-I~ Australia an agricultural censnR i. taken regularly eacb year. In 
1929-30 certain complementary questiollll were added to the tiDal qnestionnaire in 
view of tbe world agricultural census .. Tbe questions for whicb the data bave been 
-elaborAted are the following: distribution of the total area &ccording io the legal 
situation of the land; distributiog of tbe number and area of private farml accord­
ing to size; distribution of tbe area of agricultural' land by the main groups of 
ntilisation; distribution or tbe area of cropped lani according to the different. crops; 

ensilage; use of fertilizers 1 imgation ; numbers of tbe different kinds of livestoc1r; 
ibee:xeepmg;' quantities and values of livestock products. 
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The data in general refer to the agricultural eeason 1929-30; those for the use of 
fertilizera, to the calendar year 1929; those for the distribution of the total area 
according to the legal aituation of the land, to 31 December 1929 (in New South 
Walp" anet in WeRtern AU8tralia), to 30 June 1930, those for the numbers of livestock, 
to 31 December 1929 (in New South Wales and the Federal Capital territory, to 30 
June 1930)_ 

The data were published at the end of September 1931-

(6) AUltria.-The censul of agricultural and forest farms was taken in 1930 by 
m(lj\na of individual questionnaires. 

The que8tionl considered in the census are the following: distribution of farms 
and their area according to size, according to area of cultivated land and according to 
tenure; di.tribution of the total farm area by the mail} groups of utilisatitm; distri­
bution of the area of arable land according to the principal crops; number of vine 
stocks and of fruit trees; area of forest and their composition; agricultural machinery 
and equipment for agricultural industries; numbers of livestGck, poultry-rearing and 
bee-keeping; farm labour and number of tlays of work done; secondary professions of 
farmers; technical instruction imparted to the farmer and the members of the family; 
participation by the farmer in co-operative organisations J active and inactive farm 
employee •. 

The data of rlistribution of area, r.umber of days of work done. anrl agricultural 
machines used refer to the year 1929; the other data refer to 14 June 1930. 

Part of the preliminary census results have been published; the publication contain­
ing the complete and final results is in course of preparation. 

(7) Bal"'mas.-For the purposes of the world agricultural census, the Government 
has transmitted data on the areas under the different crops and on the numbers of 
livestock in the different islands forming the colony. 

(8) BarbadoeB.-The census was taken in 1930. 
The que8tionsconsidered are as follows: number of farms; distribution of fann 

area by the main groups of utilisation; areas under the different crops and produc­
tion of the principal crops; fertilizers; number of livestock and poultry-rearing; 
labour, wages, etc. 

The data in general refer to the year 1929; those for livestock, etc., to 1 January 
1930. 

The census results relative to a total number of farms of over 10 acres in size, 
covering about 70 per cent. of the area of the colony, have been transmitted to the 
Institute. 

(9) Beluium.-The general census of agriculture was effected between the end of 
1929 and the beginning of 1930. 

The questions considered in the individual questionnaires relating to farms are 
the following: distribution of faTms according to size and tenure; distribution of 
the total farm area according to the. main groups of utiiisation; areas under the 
principal crops; green-houses; ~gricultural machinery and agricultural equipment; 
use of manures and artificial fertilizers; land improvements; numbers of livestock, 
poultry-rearing and bee-keeping; livestock reared; commercial feeding. stuffs fed to 
livestock; permanent farm labour; foreign labour; number of days of work done. 

Contemporarily, data have been obtained in each commune 01' canton on the 
following questions: (a) uncultivated land belonging to the State, to the communes and to 
public bodies; (h) uncultivated land having been given an acquired value during the 
years 1911 to 1929 inclusive; (e) area of woodland property and water surfaces; (d) 
products of woodland property; (t) average yields of the principal crops; (I) cash 
and rent value of land; (U) cash wages of farm labourers; associations of agricultural 
interest. 

The data in general refer to the year 1929; those on the area of woodland property 
and water surfaces, on agricultural machinery and equipment, on numbers of livestock, 
poultry-raising and bee-keeping and on permanent farm labour, refer to 31 December 
1929; those on land improvements, to the feriod 1911 to 1929 inclusive and those on 
the products of woodland property, to the average f01' the years 1927, 1928 and 1929. 

The work of revision and elaboration of the census results is in progress and 
according to a Government intimination, the data will not be available until the 
end of 1933. 

(10) Bra:il.-The agricultural census was to have been taken on 1 September 1930 
and the General Dit'ection of St~tistics had prepared everything necessary for its 
organisation and execution but owmg to the force of circum.tances the realisation of 
the programme arranged was preyented. 
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(11) Briti.h [,land. i,. tile Wuttrn Paci~.-The High Commi •• ioner for the 
Western Pacific has transmitted to the Institute the information collected for the 
world agricultural census on the British Solomon IL Protectorate, Gilban and Ellice 
Is. colony and the Tonga and New Hebridea leland •. 

The data furnished for the first three gr~ups of islands relate to areas cultivated 
and production of the most. important crops, to number. of live.tock and to poultry· 
rearing; for New Hebrides, to production of the pi incipal crope. 

(12) Briti.h Malaya.-The Government hal furnished the .tati.tical data availabl. 
regarding the area and production of the moat importan~ crope in the country (ru~ber, 
coconut trees and rice), and also data for a lerie. of crop. of minor importance and 
livesto~k. 

The ligures of area refer to 31 December 1929 and thoee 01 pro4uc:tioQ"1o t.he 
yeaT 1930. 

(13) Bulgaria.-The agricultural censu. was to have tlIken place on 31 DM'pmber 
1930. The General Direction of Statistics had commenc .. d the prPparatory work but 
for financial reasons was obliged to postpone the ex..cution of the cpn.u. until tb • 
.necessary financial means would be available. . 

(14) Canada.-The agricultural census W88 taken in June 1931, by m .. ans of 
individual questionnaires. As' the census p .. riod. are fixed by law the Govrrnment 
could not change the date to make it coincide with that of the world cenlUI. It 
has kindly offered, however, to transmit to the Institute the data furni.hed by the 
'/Agricultural returns for 1929, checked anf!, where necelaary, revised on the baai. of 
the results of the 1931 census. It should moreover, be obaerved that for many itema 
the results of this census, despite the difference in date, may al80 fulfil the purpose 
{If the world census. 

The item. considered in the questionnaire for the agricultural canaue of 1931 are 
the following: distribution of farms according to size and tenure; distribution of 
farm area according to the main groups of utiliaation; area and production of the 
-different. crops; production of forest jroducts; numbe.. of Iinatack and poult".­
rearing; number of animala sold an 8laughtered on farm.; quantities of hvestock 
products obtained and/or sold; total number of week. of work don. by labouren; 
:value of farms; value of farm products. 

The data in general refer to the year 1930; those of the di.tribution of farme 
.and their area, numbers of livestock, etc., and the value of farma, to 1 June 1931. 

Some of the preliminary results of the census ban already been published. 

(15) Ceillon.-The Government in 1929 carried out a censn., lUling individual 
.questionnaires for the European estate. and, for native. agriculture, queat.ionnair~e for 
each village filled in by the chief headmen and checked by the government atall. 

The. general census was limited to the area and yield per acre of rice and coconut 
trees and to numbers of livestock. The govermilent held the opinion that the 
information furnished by the headmen on the tea and cocoa crop. could not a .. ur. 
data more exact than those of the export statistic. for these producta and that it 
would have been equally difficult to obtain fairly exact data for the minor crop .. 
In the questionnaires prepared for the Enropean estate., however, data were also 
requested of the areas under tea, rubber and other cropa. In addition to the resulta 
-of the census taken specially in 1929 for rice, coconnt trees aud IivHtock num~rs. 
the Government has been able to furnish the Institute with the re.nlta of the 1928 
·census for rubber, also with the figure for the area of the tea crop on European 
-estates and an estimate of the total area of minor crope in 1929. 

. The data of areas and yields refer to the agricultural year 1 October 1928 to 30 
'September 1929; those of livestock numbers, to 30 September 1929. 

(16) Chile.-The agricnltural census wal effected on 30 June 1930. The queations 
~nsi~ere.d in the ceusus are the following: distri.but~on of farm. according to size; 
-dlstnbutlOn ~~ fa.rm area according to .tenure; dlstnbutlOn of farm area by the main 
~np8. of nbli~atlOn; area a'.'d productIon of the different crop.; production of wood; 
irrigatIOn; agrICultural machinery; number of stables and of .iJOI; IUIe of fertilizers· 
numb~r~ of livestoc~, poultry-rearing and bee.keel'ing, number of animals alaughtered; 
quantIties of the prinCipal livestock producta obtained; agricultural indultries attached 
to the farms; labour. 

Most of the data refer to the agricultural year 1 July 1929 to 30 Jun. 1930; 
those of agricultural machinery, numbers of livestock, etc., and farm labour, to 30 
.Tune 1930. 
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The General Direction of Statistics has begun to publish BOme of the census 
results (numbers of livestock, livestock products, number of olive trees, area and 
production of the different crops). 

(17) CzechQslot'a,kia.-;-The a~ri~ultural c~nsus ,was taken !,n '2:1 !\Jay 1930 by m~ans 
of individual questionnaires (prlnClpal,qu,estlOnnalre and specIal complementary question­
naires for forests, horticulture and PISCiculture). 

The following questions are examined: distribution of farms by size and tenure; 
distribution of the total farm area and the territorial area by the main groups of 
utiliaation; areas under the ~ifferent crops; commercial producti!,':' of vegetables; 
Durserics; hot-houses; compositIOn and productIOn of forests; utlitsatlOn of water 
surfacea; irrigation; enailage; agricultural machinery, ~tc.; numbers of livestock, wool 
production and poultry-rearing; farm labour; total clays of work done hy temporary 
labour; farm workers' lodgings; other professions and occupations of the operator; 
inaurance; agricultural and forest industries attached to the farm; effects of agri­
cultural reform on the farm. 

The figures mostly refer to the datc of the census; those relating to the commercial 
production of vegetaLles, production of fish from the water surfaces, and total days 
of work done by temporary labour, refel' to the period 27 !\Jay 1925-26 1\1ay 1930; 
those of forest productiol), to the period 1 June 1929 to 31 1\1ay 1930. 

The Government has published part of the preliminary results of the census. 
(18) Denmarl.:.-An agricultural census was taken in 1929 through the local autho­

rities by means of questionnaires in which the data for each farm were inserted. 
The items considered in the census are the following: distribution of estates 

according, to area of agricultural land; distribution of the territorial area by the 
main groups of utilisation; distribution of farm are'\ according to groups of crops; 
area a under the different crops and number of fruit trees; number and area of horti­
cultural farms, area of the different horticultural cultivations, nurseries, hot-houses; 
improvements; use of liquid manure pits; numbers of livestock, poultry-rearing and 
bee-keeping. 

The data in general refer to 15 July 1929; those regarding improvements, to im­
provements ma<le in the period 1907 to 1929. 

The census results were published in 1931. 

(19) Dutch East Indi.,.-The Government has communicated in a very detailed 
memorandum, the reasons for which the special conditions of agricultural economy in 
tropical countries and especially in the Dutch Indies, in most cases render impossible 
the application of the methods recommel),ded by the Institute for the world agricultur~ 
census. 

The principal result of the participation of the Dutch Indies in the census might 
have been an attempt at counting the coconut trees and a certain number of the 
principal kinds of fruit trees. Owing to force of circumstances however, there was 
DO chance of accomplishing with success the large amount of work involved in 
counting at this period as the staff at the time was occupied with the population cen-
8US. It was therefore necessary to postpone the count until 1932. 

The Government moreover observed that, particularly for the annual crops, it 
would have been possible to supply data covering many of the questions listed in the 
standard form by utilising the data of the annual agricultural statistics. 

(20) Egypt.-The agricultural census was taken in 1929 by means of questionnaires 
in which the data for each agricultural holding were recorded by the village 
"sheikhs" under the direction of the provincial representatives of the Ministry of 
Agriculture. The data were collected at three different periods, namely, those of the 
wmter, summer and autumn crops respectively. The items considered are the follow­
ing: distribution of holdings according to size and tenure; distribution of the total 
area of holdings according to the main groups of u~ilisation; area, under the different 
crops, area and number of fruit and other trees; agricultural machinery, etc.; numbers 
of livestock, poultry-rearing and bee-keeping. 

The data concerning the different agricultural holdings have been completed by 
means of inquiries made for livestock, poultry and beehives other than those on the 
holdings, for fruit and other tre~s grown in r.ublic gardens and parks under the 
supervision of the administrative authorities or p anted along the roadsides, and lastly, 
for nurseries. 

In addition, the agricultural t~chnical staff has collected information in each village 
on the yields of the principal crops and steps ha,e been taken to ascertain the 
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average production of the principal livestock product. in each di.trict. ill order that' i' 
may be possible to calculat.e a. accurately .. poaaibls the total production of the 
country. 

nata on farm labour may be obtainl'd from the reeult. of the Ir'neral C(!nlus of 
population; a1l regarda irrigation, data may b. had from the Ministry of Publio 
Works; it will also be possible to know the quantit" .. of chemical fertiliaers import.ed 
and produced in the, country. 

The crop data refer to the YeAr 1929; the lip.'" for livestock, etc., were collected 
at about. the middle of July 1929; tho .. for agricultural machinery, etc., in the 
autumn of 1929. 

The results of the censua have not yet been published. 

j 21) Eltonia.-The agriculturru census was taken in June 1929 by mean. of indivi· 
du questionnaires. 

The questions considered in the censUI are the following: di.tribuLOon of farm. 
according to area of agricultural land and to tenure; di.tribution of lerm ar .... 
according to the main groups of utili .. tion; areas under the dit'lerent. crop. and 
number of fruit trees, etc.; agricultural machinery, etc.; fertilisers; building., etc. I 
improvements; numbers of livestock, poultry.rearing and bee-keepins; farm population 
and labour. 

The data in general refer to the cen,u. period; those for fertiliurs, to the quantiuea 
used from 1 July 1928 to 30 June 1929. 

In addition, data of production of the different crop. in 1929, of th. quantitiea of 
the principal livestock products obtained from 1 May 1929 to 30 April 1930, of e.ti· 
mates of farm capital, an1 of farm indebt.!dneaa, etc., have been obtained by takinS 
samples comprising 5 to 10 per cent. of the farma. 

The results of the censua have been tran.mitt~d to the Institute and published in 
a special Bulletin (No.2) of the IIflries to be pubhahed for the lirst. world asricultural 
census. 

(22) Falkland Is.-For the purpoaes of the world agricultural census, the Govern· 
ment has transmitted to the Institute data of the area cultivated, number. of live.tock, 
wool production Imd labour. 

The data refer to the year 1930. 
(23) Finland.-The agricultural censu. wal taken in 1929-30 by m(.8na of indiyjdual 

questionnaires. 
• ,The questions cOl!aiderec! are as follow.: distribution of farms anG their area 

according to area of agricultural" land and tenure; diatribution of farm area by the 
main groups of utilisation; area and production of t.he different crop_; number. of tb. 
principal kinda of fruit treea, etc.; forest plantat.ions; clrariag.; drainage; JDaIIure J 
use of 'fertilizers, etc.; agricultural macbinery, etc.; numbers of liveetock, poultrJ' 
rearing and bee-keeping; production of milk and egga. 

The data in general refer to the ~r 1929; those for forest plantationa, to foreate 
created respectively before 1918 and m or after 1918; those for clearing., to c1f'aring' 
effected in the period 1919-28 and in 1929 reapedively; those on the use of fertilizers, 
etc., to fertilizers ased in the Ipring of 1929 and autumn of 1928; those of agricul. 
tural machinery, etc., to 1 September 1929; thoae of the numbers of liveatock, to 1 
September 1929 and 1 January 1930. 

The results of the census have just been publishec!. 
(24) France.-The census of agriculture and liveatock W88 taken in 1929-1930 b,. 

means of questionnaires to be filled in in each commune by the Communal CommiaaioD 
of agricultural statistics. 

The questions considered are the following: distribution of agricultural property • 
according to the status of the owner; distribu~on of farms and their area according to 
size and tenure; diltribution of territorial area by the main groups of utilisation; area, 
production, etc., of the different cropa; plantationa and their production; area and 
production of forests, improvementa, replacementl, etc.; buildingl, manllre pita in 
general; agricultural machinery, etc.; numbers of livestock, poultry-rearing, bee-keep­
ing, sericulture; livestock bred, thf'ir 10_8 and disease_; quantitiea of the differen' 
livestock products obtained; farm labour; lodging of farm employees; rural artiuna; 
agricultural associations; agricultural industriea. . 

The data in general refer to the year 1929; th01le f'~r livestock, to 1 November 
1929; those for buildings, to buildings constructed or abandoned since 1919; tboee for 
manure pita, to pits const1"1lcted before and after 1919 respectively; too. for iJD. 

. prov~enta, to improvement. made. eiaee 1919., 
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The programme of the census includes, besides the statistical inquiry, an economic 
''''1 uiry the l'e.<ult. of which will I,e puLlished in a series of monographs. 

TIll' n·.ult.. of the census have not yet Leen publi;hed. 
(25) P",nrh . Ir,,/ Af!ita (l'!"'y Comt, Dahomey, Prend. Guill'a, Upp" Vo~ta, 

Mauri/ania, NI(J"' TerTltory, ,senp(Jol, Da~'ar, Prench Sudan).-The. condItions eXIst­
ing in thi. group of colonies, the penetratIOn and orgalllsatlOn of whIch are relatIvely 
rpeent, do not permit the taking of :' census .. The Government General of French 
\Vest Africa has, however, with the aId of a ulllform general questIOnnaire apphcable 
to the different colonies, obtained estimates covering most of the questions considered 
in the world agricultural census. These estimates reflect as closely as possiLie the 
actual "tate of affair. but contain 80me gaps and omISSIOns. 

The information collected furnishes estimates on the total area cultivated (and 
for many colonies al80 on the areas under the principal crops); on the production of 
foodstuffs wild crop. gathered, crops fol' in'lus~l'ial purposes or export; the area of 
for~.to a~d woods; forest products (local consumption and export) ; agricultural 
machinery; numbers of livestock and (for some colonies) poultry-farming; the most 
important 1i vestock products (local consumption and export); and labour. For some 
colonies data have ploo been· ohtained on irrigation and th" use of fertilizers. 

The data refer to native crops; at the same time, separate information has been 
collected for farms uncler the heading of temporary or permanent land concession. 

The latest date for the figures was fixed at 1 January 1930, for the year 1929. 
They have already been transmitted to the Institute. 

(26) Germany.-A census of agricultural and forest farms was taken on 16 June 
1925 by means of individual questionnaires. The questions considered are the follow­
in!1: distribution of farms according to thl' total area, agricultural area, tenure, the 
prmcipal profession of the owner, the year, and the legal situatjon as regards the 
transference of the property; distribution of area according to the main groups of 
!ltilisation; area under the principal crops; number of fruit trees; agricultural 
machinery, etc.; 80ils; numbers of livestock anrl poultry-reaing; breeding of fresh 
water fish; farm labour; agricultural industries attaehed to the agricultural and forest 
farms. 

The Government had the intention of repeating the farm census in 1930 along the 
lines of the plan of the International Institute of Agriculture, but tor financial reasons 
this has not been possible. The Government has expressed its opinion however, that, 
owing to the relatively slow changes which take place in the composition of the farms, 
the difference of five years compared with the census effected in other countries should 
not be very Il\r~e and that by using the results of the farm census of 1925 and those 
~f the annual IIlquiry on land utilisation. crops and livestock numbers, it would be 
possible to construct the material required for the purposes of the world. agricultural 
census. 

(27) Great Britain and Northern lreland.~In England and Wales, in Scotland 
and in Northern Ireland, an agricultural census is taken yearly of farms of one acre 
and over. The following data are obtained: distribution of farms according to size 
(England and Wales and Scotland) and tenure (Scotland); distribution of farm area 
according to the main groups of utilisation; areas under the clifferent crops; numbers 
of livestock and poultry-rearing; farm labour. 

The data refer to June 4. 

The census returns have been completed with estimates of production of the 
principal crops and, in England and Wales, also with estimates of the quantities of 
the principal livestock products obtained_ 

For the purposes of the world agricultural census, besides the above,mentioned 
information for the year 1929, the following data has been compiled: 

England and Wales.-Numbers of livestock on 11 January 1930_ 
Scotland.-Estimates of the quantities of the principal livestock products ob­

tained during the twelve months from June 1929 to May 1930, also of 
the quantities and values of products sold by farmers or consumed on the 
farm. 

In conjunction with the general census of production of 1930, a more complete 
agricultural census was subsequently executed including, bl'sides the questions 
examined in the annual agricultural census, a series of compl~mentary questions name­
ly: use of agricultural machinery, number of animals bred and of those lost, qu'antities 
of the principal livestock products produced or sold. The figures refer to the period 
1 June 1930 to 31 May 1931. 

The results of this more complete agricultural census are still being elaborated. 

I 
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(28) Greeu.-The agricultural censua wu taken in December 1929 by meana or 
individual questionnairea. 

The following items are examined in the censu.: distribution of farm area by the 
main groups of utilisation; ar .. a and production of the diff"rent crop., numl ... r of 
isolated treee and their production; irrigation; agricultural machinery; numbers of 
livestock, poultry·rearing and bee·keeping; live.tock reared; quanti!ie. produt'ed of thl! 
principal livestock product.; lahour, hour. of work and wage.; value of the producte 
of the dilJerent crops and of livestock product.. 

The data in general refer to the Yl'ar 1929 and thoae of areas cultivated, to the 
agricultural year 1928·29. 

The Government has transmitted to the Institute part of the preliminary retlult. of 
the census. 

(29) Guam.-The agricultural censul was elJeeted in 1930 by mean •. of individual 
questionnaires. 

The questions examined in the census are al followa: area and production of the 
principal crops; numbers of livestock. and poultry-rearing. 

The data of area and production refer to the year 1929; thoae of live.tock num· 
bers, to 1 April 1930. . 

According to information received at the Institute, the elaboration of the ('enlua 
result. haa not yet. been finished. 

(30) Guatemala.-The agricultural census WII ta,en in April 1930. Th. following 
• questions are considered in the censu.: total farm area and that sown; area and 

production of the dilJerent crops; agricultural machinery; number. of livestock, poultry. 
rearing and bee-keeping; quantitiee of the principal livestock product. produced; farm 
population and labour; farm labourere' wages. 

The larger part of the data refer to the agricultural year 1929-30; those of Ii .. • 
etock, population and labour to the month of April 1930. 

Part of the censue returnl (area and production of the dilJerent crope, numbere of 
liveetock and quantities produced of the principal Iiveetock product.) have already 
been t.ranemitted to the Institute by the Government. 

(31) Haviaii.-The agricultural censns wae taken in 1930 by mean. of individual 
questionnaires. 

The questione considered in the census are aa follow.: diatribution of farm. and 
their areae accordin~ to size and tenure; distribution of farm area according to the 
main groups of utihsation; area and production of the principal 'crop.; number anel 
production of fruit. trees; receipt. from the aale of the product. of fruit garden., 
nurseries and hot-houses, etc.; agricultural machinery, etc.; number. of live.tock. 
poultry-rearing and bee-keeping; quantitiea of livestock product. obtained and/or IOld; 
country of origin of the farmer and the period during which he bu operated rua 
farm; value of farms; farm expenses; farm debts; value of certain products con· 
sumed ou the farm. 

The data in general refer to the year 1929; thoee of the di.tribution of farm. and 
their area, of agricultural machinery, etc., of liveetock numbert, of the value or 
farms and of" farm c!~bts, refer to 1 April 1930. 

According to information received at the Institute, the elaboration of the c~n_u. 
returns has not yet_ been finished. 

(32) Hungm-y.-The Central Office of Statistics had prepared a plan for· a nry­
detailed, agricultural censU8 to be taken between February 15 and 18, 1930, but for 
financial reasons it could not be carried out at the period anticipated. The Govern· 
ment intends to realise it. project as soon as the necesaary m..ans are availal,Il!. 

(33) Iceland.-The agricultural censns was taken in April 1930 by meaua of indivi· 
dual questionnaires. . 

The following questions are considered in the cen8nB: distribution of farma 
according to size and tenure; distribution of farm area according to the main gronpa 
of utilieation; area and lrodnction of the principal crop8; agricultural machinery, etc.; 
numbers of livestock an poultry-rearing; quantities of the principal livestock products 
obtained; farm popnlation and labour. 

The productiou figures refer to the year 1929; those of live.tock to April 1930 and 
those regarding labour to the agricultural year 1929-30. 

The census results are not yet. available. 
(34) India.-The Government considered that the local oonditiona of agriculture were 

Dot euch as to assure the BUcce .. of • censU8 taken farm by farm. It. bu, however, 



kindly participated in the world censul by lending .to the hetit';lte the. total fi~ea 
(for the BritiMh Provinces and Native States respectively) which It !"as 10 a pos.'tl~n 
to obtain by utilising the infonnation furnished by the annual agricultural statistiCS 
and 81.0 the results of the censul of livestock, ploughs and waggons taken in January 
1930. 

The data available cover a large num"er of the questi~ns comprised in. th.e 
In.titute', standard form, namely: di.trihution of area accordmg to tenure; dlstr~­
bution of area by the main groupl of utilisation (area cultivated, in fallow, unculti­
vated hut cultivable, uncultivated and unsuitable for culti,'ation and forest area); 
distrihution of the cultivated area according to the <lifferent crops; area and produc­
tIOn of the principal crop"; irrigation; distribution of the fore.t area and forest 
production; numhel'. of ploughs and waggons; numbers of livestock. 

Th" data in gener .. 1 refer to the 2gricultur..I year 1929-3::1; those of the numLe~s of 
livestock and numbers of ploughs and waggons, to Jahuary 1930; those of the distri­
bution of RJ'f'a according to tOl'm of tt'nUl'e, to the ltU'l'iclIitul'at vpal' 192q·.~0 for mn . ..:t 
of the BI·iti.h Provinces, to the agricultural year 1928-29 for Madras Presidency, to 
the ngl'icultul'al year 1927-28 for Bengal and ('001',:(. to the a~J'icultul'al Y"al' 1926·27 
for the United Provinces and Bihar and Ori.sa and to tllt' 'l!.(ri,'ultur,,1 yr'''J' 1925-26 
for Bomhay Presidency. ' ' 

The data for the British Provinces WHe transmitted in }Iarch and in November 
1931 and th08e for the Native States are being elaborated. 

(35) lIa/!I.-In March 1930 there were carried out, I,y means of individual question­
naires, a farm census, a general census of livestock, a census of businesses hiring out 
agricultural machinery aud a fann population census. 

Tbe que.tions considered in these censuses are as follows: distribution of fanns 
according to oize and tenure; distribution llf fann area according to the main groups 
of utilisation; area and production of the different crop', uumber and production of 
fruit trees; hot-houoeo and nurseries; area and production of forests; drainage and 
irrigation; agricultural machinery, etc.; num!.ers of livestock, poultry-rearing, bee­
keepiug and sericulture; quantities of the principal livestock products obtained; agri­
cultuml population; farQl labour, number of days of work done; labourers' lodgings, 
etc,; rural industries aUached to the farms. ' 

The larger part of the figures refer to the date of the census (19 March 1930); those 
for crops and pl'oduction to the agricultural year 1928-29; those for agricultural 
machines employed, for days of work and for rural industries, to the year 1929, 

The Government has published some preliminary data on number of fanns, number 
"r livestock and agricultural population, 

The elaboration of the livestock census and that of agricultural population is in 
progress. 

For financial reasons it wi1\ probably be possible to elaborate the results of the 
farm census only as regarda part of the questions considered. 

(36) lri$A Free Stau.-An agricultural census is taken yearly by collecting 
infonnation at each fann; in 1929 certain supplementary questions were added to 
those nonnally included in the annual census. 

The questions considered are the following: distribution of fanns according to 
size and farm area according to tenure; distribution of the total fann area according 
to the main groufs of utilisation; area under the different crops; agricultural machinery, 
etc.; numbers 0 livestock, poultry-rearing and bee-keeping; farm labour and wages, 

The data in general refer to 1 June 1929; those concerning the uae of power 
machinery and power and tractor drawn machinery, to 1 June 1928. 

Estimates have also been made of production of the different crops and of the 
quantities of the principal livestock products obtained" in 1929 (for honey, from 1 June 
1928 to 31 May 1929). 

The results of the census and also .the estimates of production of the different crops 
and of the quantIties of the prlllclpal hvestock producta obtained have beeu 
transmitted to the Institute and published in a special Bulletin (No.1)' of the IN'ries 
to be published for the first world agricultural cellSUS, 

(37) Japan.-It was arran~~~ that the agricultural censu •• houlll be taken in two 
stages: firstly, a census of culttvated lands and their distribution (a) according to the 
prillcipal groups of crops; (b) according to the. status of the operator (owner or tenant 
farmer), followe.d by a census of hrl!'s, agricultural prrduction and livestock. The 
first part of thiS programme was earned out on 1 September 1929. The second part 
was to have been accomplished in 1930 but this was prevented by financial difficulties. 

12 
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As, however, the larger part of the que.tion. ron,id .. ,...d in th .. proflramm .. 
"'I"anged by the Institute for the w?rld "e .. _u& are d .. alt Wit h in the r.nnual aflricultural 
I!tatistics of Japan and as otl .. ,r quest;"n~ ha\'" fo<m .. d the .ubjl'Ct of lpl'Cial stabl' 
'tical investigations, the Japanese GO"ernmcnt haa tJ4'en abl" to Lransmit to th" Inoti. 
tute a series of data complementary to thooe obtainerJ from the cen.us of Reptember 
1929. 

Information has been fll~·!li:-.!lPd nn t!H~ flJlInwill~ q,I" ti(l"~: '!;"""!i '."'f! c.f ",Irmill 
-according to tenure and area of agricultural land on the farm; di.triLution of the 
-area of cultivated land according to form of tenure; area under crop" permanent 
meadows and pasture, crop producing Lush ... fo,"'.ts. other produl'llv" 1 .. 110 "lid UII 

"productive land; area and production of the different crope; nuroerie. and ftower 
cultivations; area and production of forests; uoe of fertiliura; 3flricultural machinef71 
numbers of livestock, poultry.rearing and .ericulture; chang ... in the num""n of 
tivestock during the year 1929; farm labour; farm wage •. 

The data of the distribution of the area of cultivated land according to form of 
tenure and of the chief groups of utilisation of ar .. a (except for meadow. and paolu ... , 
forests and bamboos), refer to 1 Septem""r 1929; those of m ... dow. and paltu ... , to 
-the end of September 1927; those of forests and bamboo •• to the end of 1927. 

The data of area and production of the different CMp. ftf .. r to the production of 
1929 (except for mulberries. 1927). The data of the diatribution of farmt'n and of 
~ivestock refer to the end of 1929 (except for poultry, end of June 1929. and for 
~abbit.~ and fOlie!, end of 1926); tha data for agricultural machin .. ry, to the end of 
September 1927; those for labour. to 1 Oct?ber 1929. The figur.,. for Iin.tock pro· 
ducts (except for eggs, 1 July 1928 to 30 June 1929j and th""e regarding the UH of 
fertilizers, refer to the calendar year 1929. 

(38) Kenya.-The Government in 1930 effected bv meana of individlll,l qu ... tionn.i .... A. 

11 complete census of European estates. As regards native agriculture, estimate. were 
at the .ame time made through th .. Di.trlct Commi".ion .. r. and agricnltuflll .tall. of 
'rea cultivated, of area and production of the principal crop. arId of numbf!n of 
'Ii \"estock. 

The questions considered in the cenous are the following: number of occupit'r., total 
~rea occupied and total area cultivated; distribution of the arE'S cultivated accordin, 
to the different crops and production of tht' most important crop.; farm fon,.I., Fltat .. 
forests and their prOlluction, agricultural machinery; number. of livestock and poultry. 
Tearing; number of animals ,lost; animals slaughtered for consumption on the farm I 
quantities of livestock products sold; farm lahour; farm la"o .. r~r" wagp ,. 

The data in general refer to the agricultural y(ar 1 Augus~ 1929 to 31 July 1930 I 
'those of area, agricultural machinery and numben of livestock, to 31 July 1930 • 

.The census results have been published by the Government. 

(39) Latvia.-The agricultnral censns waa taken in July 1929, by meana of individual 
oquestionnaires. 

The questions considered in the census are •• follows: distribution of ..... teI _d· 
'in, to area, kind of estate and tenure; distriLution of fanna according to area and 
kind of farm and of their area according to form of tenure; diotribution of 'ann 

.area by the main groups of utilisation; areu onder the dilferen~ crops and Dumbera 
~f fruit trees, etc.; agricultural machinery, etc. ; fertilizen; buildlDgs, drainag., 
,numbers of livestock, poultry-rearing and bee-keeping; farm populatioD aDd labour I 
.farm indebtedness. 

The data in general refer to· the period of the cenana; those for fertilizera, to 
-the quantities used during the period 1 July 1928-30 June 1929. 

In addition. data of production of the different crop. in 1929 and the quantities of 
-the principal livestock products produ~.d from 1 May 1929 to ~ April 1930, baY. heea 
Clbtained by means of aamplea compnalDg 5-10 per unt. of the fanna. ' 

The Government has a~dy published most of the volumes containing the _u 
.. esults (number and operatIon of estates; numbe~ of fanna; distribution of farm ara 
,and ntilintio~ of arable land, utili~tion of kitch~n·gardena and orchards, farm liv .. 
stock; operatIon of allotments; agncultnral machinery and equipmen~; improvement. 
.and use of fertilizers; farm h'liJcli,Jlcs). 



127 

(40) Leballon Republi~.-Along the lines of the standard form prepared ~or thft 
",,,rid agricultural cenous the Hi!(h Commi.sioner for the French Rel.'ubhc has 
trar'Knllited esllmates of the distribution of the total farm area according to the 
main groups of utilisation; area and production of the different crops; area I!'nd pro· 
dU('lion of fo,·~"t"; number. of livestock, poultry·rearlng, bee-keeping and serlculture. 
Bnd the quantities of the principal livestock products obtained. 

The data refer to the year 1929. 

(41) Leeward ,.Iandl.-The following data have been transmitted to the Institute. 
for the purpose. of the world agricultural census: 

Anliglla.-Di.tribution of farm area according to the main grou!.'" of utilisatlonr­
area Bnd production of the rrincipal crops; numbers of hvestock; labour.­
(The figures are incomplete. 

Dominica.-Indication of the distribution of the total area according to the 
main groups of utilisation; estimates of the areas under the pl'incipal cropl-

Virgi1l "'nlld •. -Area and production of the principal crops, forest production-. 
fertilizers, numbers of livestock. 

A/o1lt8prrat.-Distribution of the total area according to utilisation and produc­
tion of cottonseed. 

Sf. (''',i.lopl,,~ alld Nevi •. -Total area cultivated and area and production of the 
principal crops. 

The Government, in communicating to the Institute the above information, referred 
to the difficulties encountered in obtaining complete and reliable data in this group. 
of colonie •. 

(42) Lithllanill.-The agricultural census was taken between the end of 1930 and the 
beginning of 1931 by means of individual questionnai,·c.,. 

Tbe questions considered in the census are the following: distribution of farm" 
and their "r~a accoPding to size and tenure; distribution of the area of farms accord­
ing to the main groups of utilisation; area and production of the different crops; fruit 
trt>E's; a~l'i('ultlll'ul machinery, etc.; fertilizer!": huildinl"s: numher:-: of fi",{'!'Otot'k. 
poultry-"'I\ring and bee-keeping; farm labour, information relating to agriculturat 
reform. 

Tbe data relating to crops and fertilizers refer to the agricultural year 1929-3() 
and the oth~r., to the data of the census (30 Deccmber 1930). 

The rt'sults of the CeilSUM have "I ready h~en finally c1""ified and will h(, puloli.ll<'d 
in four volumes, the first of which has already been received at the Institute. 

(43) Mauritill •. -In relation to the world agricultural census, an agricultural census 
was effected at the beginning of 1930. 

The questions considered af(\: as fol1ows: distribution of estates and sugar can; 
plantation:-. ontl'lirie the e~tat€'St an,:ol'ciillg' tu al f'a; uistl'i!lUtiol1 llf the area culti\'ated 
accOl'ding to the different crops; production of sugar cane and of sugar; area of 
fOl'osts; farlll equipment and machinery of sugar factories and of establishments for 
the pl'epal'at.ion of fibre; numbers of li\'e:-;.to('k; Humlll'l" of !-'ugar Call!' J)lalltl.'1":-' alJ~ 
other cultiv,ltors (nlltive and non-native). 

Tile cpn.us results have been transmitted to tbe Institute. 

(44) .1/o:(/mbi"lIf.-The Governml'nt in 1930 carried out a census of the farms of 
E"l'Opean and oth .. · assimilated non-native cultivators (that is, of all cultivators other 
than natives). 

As regards native agriculture, it is possible to obtain only approximate estimates. 
which the Government has kindly promised to send to the Institute. 

The census deals with the foUowing questions: number of farmers and their 
distribution according to nationality; number and area of farms; distribution of farm 
area according to legal situation, tenure and size; distribution of the cultivated area 
by the main groups of utilisation; area and production of the different crops.; quan­
tities of the different products consumed on the farm; stocks of the different products; 
plantations of forest species and production of wood; irrigation and drainage; use of 
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f .. rtilizt'r8; agricultural machinery, .ilos, pump., eh:.; numbers of liv""tock; numb .. r 
of animals slaughtRred, sold or lost; quantiti~ of livestock producta obtained, sold, 
consumed, etc., labour (native and non·native) employed .and numher of day. of 
work. done, labourers' wages (native and non·native); farm ind .. l.t .. dnr ... ; allri,·ultural 
ISSoClatlOns. 

Most of the data refer to the agricultural yt'ar 1 Novpmber 1929 to 31 Octo!...r 1930. 
The data concerning stocks of the diff .. rent products, al,tricultural machinery, ete., 
numbers of liv .. stock, lal,our, farm ind .. htedn .... and agricultural aunciationl, refer 
to 31 October 1930. 

The Government has already transmitted the cenlU. relult. to the In.titute. 

(45) J/exico.-The agricultural cenlUI was teken on 15 May 1930. 
The following questions are examined in the censul : di.trihution of farm. accord· 

in~. to .size and tenure; distr~bution of farm area according to the maiD group. of 
utlhsatlOn; area and productIOn of the different crops; foreat. and production of 
forest product.; irrigation; agricultural machinery; numben of Ii ""Itock, poultry· 
rearing aud bee· keeping ; quant;ties of liveotock producta obtained; labour; value of 
-the different classes of land; operating expense. j value of farm. j farm indebtedne ... 

The data in general refer to the agricultural year May I~May 1930; the data 
-of forest production and livestock prod.uct., to the y .. ar 1929; aDd those of numbers 
of livestock to 15 May 1930. 

The elaboration of the cenaus reaulta i. in progres •. 
(46) Netherland&.-The agricultural censUl was takeD betweeD 20 May and 20 June 

1930 through the local authorities and using questionnaire. in which data for each farm 
were inserted. 

The questiond considered in the census are the fonowing : 
by area and tenure; distribution of area by the main group. 
of )ive"lock, poultry·rearing and bee·lH-cpin~. 

'The data refer to the period of the census. 

distribution of farma 
of utilisation; Dumber. 

In addition, the data of areas under the different crop. and of average yield for 
-each crop were estimated in 1930 With, as usual, the aid of information furni.ht'd iD 
·each commune by the mayor assisted by a commis.ion for statistici composed of 
.farmers in. the commune. . 

The Government has published .ome preliminary result. of the cen,u,. 
(47) Sew Zealand.-In New Zealand an agricultural cenRUS il taken regularly each 

·year. In 1929·30, certain complementary question. were added in the ulual que.t1on· 
naires with a view to the world agricultural Ce:lSU8. 

The questions for which data have been elaborated are a8 follows: di.tril9btion of 
the number and area of farms: (a) according to size; (b) according to the legal 
position as r .. gards posses.ion; (e) according to tenure; (d) according to type of farm; 
distribution of farm area by the main group. of Ail utilisation; distribution of the 
area of arable land according to the different crops and quantit;e. of product. ohtainrd: 
distribution of the area of market·garden crops, gardens, .. te., according. to purpose 
for which used and quantity of products obtained; distribution of plantation. accord· 
iftg to the principal kinds; quantity of wood cut; machinery; ·uoe of fertlhzen; area 
irrigated; numbers of the different kind. of livestock; distribution of sh .... p according 
to size of flocks and strains; production of wool and butter :lnd hve.tock alaughtered; 
farm population and. number of persons working on farms. 

The most important data have been classified according to lize of farm and type 
of farm. 

~The data in general refer to the agricultural year 1929·30. ThOtle of numheR. of 
the different kinds of livestock relate to 31 January 1930 exc .. pt for .h~~p for whICh 
the date is 30 April 1930. The data of quantities of wood cut, quantities of butter 
produced, number of animal. slaughtered and use of fertilizers, "fer to the 12 month. 
ended on 31 January 1930; those for hives, to 16 February 1929. 

Many of the figures were published in September 1930; but a Mriea of comple· 
mentary tables in great .jetail, were transmitted directly to the Institute in October 
1931. 

The Institute is preparing the Bulletin of thelle ceOSUB returoa. 
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(48) .\'igeria.-The existing conditions in the country do not. permit the execution 
(If a pl'f>per agricultural cen"u.; the Government has, how~ver, kIndly prepared for the 
I ".titute a "erie. of data based on the estimates made In the dIfferent pronnces by 
t he local authorities. 

The data furnished deal with the following subject.: number ~nd average are~ of 
farms (incomplete fi~ures); total area cultivated; area and productIOn of the prlDclpal 
crc.ps; numbers of hvestock; number of farmers. 

(~9) Xurtl'lly.-The agricultural cen.us was taken on 20 June 1929. 

The questions considered in the census are the following: distribution. of landed 
property according to. area of the "innmark" (n~mely, of the land bel~mglDg to tbe 
farm with Ihe exceptIOn of forests and non·contlguous mountam pastures) and area 
of cultIvated land; di.tribution of area by the main groups of utilisation; area under 
the dIfferent crops, number of fruit trees, etc., drainage; purchases of fodder and 
fertilizers; agricultural machinery, etc.; use of electricity; numbers of livestock, 
poultry·r~al·illg ,lDd bce·keel'ill~; labour. 

Most of tho data reCer to the date of the census; tbe figures of area. to the year 
1929; tho,. oC purchases of fodder and fertilizers, to the perIOd 21 June 1928-20 June 
1929 .. 

The first three volumes of the census have already been published; tbe fourth and 
last is in courae of pr~paration. 

(50) NyaBaland.-For the purposes of the world Ilgricultural census the Government 
has transmitted a series of data regarding the distribution of farms according to 
.ize; the total area of arabl9 land and plantations; area an!! production. of the 
principal crops; numbers of livestock; and European labo:>ur. 

The figures of area and production refer to the year 1929; those of livestock to 31 
December 1929. 

(51) Peru.-The Government has taken a census with the assistance of special 
commissioners who have obtained the data, as far as pO.3ible, directly from the 
farmers. 

The information collected includes: the distribution of farm area by the main 
groups of utili""tion; area alld production of the different crops; numbers of livestock; 
quantities of the principal livestock products obtained; permanent farm labour. 

The data refer to the calend.ar year 1929. A summary of the census result. was 
transmitted to the Institute in August 1931. 

(52) Polantl.-The Government intended to carry out the agricultural census in 
JUM or July 1930 but due to financial difficulties the work had to be suspended. Data 
of land utilisation, crops and numbers of livestock are obtained yearly, by means of 
hullctins containing sepamte dala for each furm, by the communal adnli"i,tl'atiolls 
rontrolling the general district ndmini.tration. 

(53) Plierto Rico.-The agricultural census was taken in 1930 by means of individual 
questionnaires. 

The qill'stions considered in thl' census are the followil1~: di.<trihution of farms 
Bnd thl'ir al'ea by 8i,1' and t."ure; distrihution of farm area hy the main groups of 
ut.ilisntion; area "nd' produrtion of the principal crop,,; receipts from the sale of 
market·gardcn and fruit-garden pl'odul'ts; "gricult\llal 01""''' i nel'Y, etc.; numh.rs of 
livestock, poultry-rearing lind hee-keeping: quantities of liv .. tock products ohtained 
end/or solt!; country of oril(in of the farmer and the period for which he has operated 
tbe farm; value of farms; farm e"p<'n.es; farm dehts; valu<, of certain products ;,o:>n-
8umed on the farm. 

The data in general r.fer to the year 1929; those concerning the di"trihution of 
farmo and their area, agricultural O1achin~ry, etc., numbers of livestock, value of 
farms nnd farm debts, l'<'fer to 1 April 11:'30. 

According to the information receind at the Institute, the elahoration of the census 
resulta has Dot yet been finished. 

(54) Rumania.-The gene .. ~1 agr.icult?rnl c~nsus was takell in March and April 1930 
by means of communal questionnaIres 111 whIch the data for each farm were inserted hI the farmers themselves or by the mayor, notary or local councils and assemblies 
o the communes or villages on the basi. of declarations made by the farmers. 
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The questions examined in the cenOUB are aa follow8: di.triLvtion of farmo h:v oi •• 

and tenure; distribution of farm area by th~ main groups of utili ... lion; area and produc­
tion of the different crops and number of fruit trees; agrIcultural D1achin~ry, pte.; 
numbers of livestock, poult.ry·rearing, bep-keepinl; and Rericulture; quantitiu of the 
Drincipal livestock products obtained; permllnent farm labour. 

In addition there have been collected data, covering the whole territory of each 
commune or village, on' the production of straw anet wa.te v.getahle r.rodUdJl, on the 
area and production of foreRts and on the cultivation of lIowera for sa 8. 

The data in general rerer to the year 1929; tho ... of area, to the a ... ". oown in 
autnmn, 1928 and spring, 1929; and those of number. of livt'.tock, ('tc., to 31 Dt'<'em· 
ber 1929. 

The Government hal stated that change. in the communal admini.trative .taft 
effected at the beginning of 1930 in application of the law on admini.tntive reform 
(law which modified the or~ani.ation and territorial IIrea of departments and rommun ... ) 
have rendered the execution of th~ cell'uo rlilficult. A pr~linoin8ry e~"minRlion of the 
data collected hal shown that only part of them could I ... uopd and that it would be 
necessary to be content with the anRwe .. to a " ... trided lIum" .. r of que.tion •. 

The work of analysing the questionnaires, ~wing to Budget eeonomi .. s, could only 
recently be commenced with a smllll •• ,ff. The preliminary rp.ult. wi1\ con •• qu .. ntly 
not be known until towards the end of the pre Rent year at the earlie.t. 

(55) 8amoa (Amerir,an).-The agricultural eensus was ~If~eted in 1930. 

The questions examined are a. follows: num!.pr. of farms; arpa and productIon 
of the principal crops; numher and production of frUit tree.; numh .. ra of live.tack anel 
bee-keeping. 

The data refer to the year 1929; those of number. of linstock, to 1 April 1930. 

The census results have Leen published by th~ United State. Government. 

(56) San 8alvador.-According to a communication of the GFner .. 1 Diredion or 
Statistics, the census was to be taken in 1930. 

(57) Sarawak.-The Government haa furni.hed approllirn:\te e.timate. a. on 1 Janu­
ary 1930, of the area and production of the diff~Tlnt crops and of number. of liv ... tock. 

(58) Seychelle •. -The census WII. taken i~ 192). 

The questions considered are as follows: cji.trihlltion of farm. and their area by 
size; distribution of farm area by tenure; di.tribution of farm area by the mai. 
groups of ctilisation; alea anet production of the different cropa; area and production 
of forests; drain2ge and irrigation; fertilizers; num"ers of livestock, poultry-rearin, 
and bee-keeping; quantities of li,'"stock product. ohtained; labour, wag ... , ete. 

The data in general refer to the. year 1929; those of numbers of live.tock, labour, 
ete., to the end of 1929. 

The results of the census have been tran~mit~d to the Institute. 

(59) Spain.-By ministerial decree of 29 April 1m, reorganioing the se"icea of 
information on agripuItural production, farm .... mu.t Bign declaration forms containinjt 
the following data on holdings operated by them in each commune: area. undpr the 
different crops and number of fruit trees r!istribulkd; in igation; URe of fertilizer.; 
agricultural machinery owned by the declarer; numt ..... of livestock, poultrv·rearing, 
bee-keep!ng and sericulture; quantities of certain livestock products obtained: 

The information furnished by these individual que.tionnair .. s has permitted detailed 
data to be obtained for 1929, the year of the world agricultural ctnsus; they have 
been completed with estimates of production of the different crop. made by the agri, 
cultural bureaux. 

(60) Swaziland.-The Government in 1930 carned out an agricultural censua. 

The questions ~onsiilered are. th.e following: total area and. cultivated area of farms; 
area and productIOn of _ the prmclpal croF"; numil<'r of frUIt tr ..... and quantities of 
the d}flerellt kmds of dried frUIt sold; forest phntatlon8 and their production; ensilage· 
~rrigation; fertilizers;. agricultural ma::hinery; Dumber. of li,,:eatock and poultry-rea": 
109; number of ammals sold, slaughtered or lost; quantit.ea of livestock product. 
obtained and/or sold; labour. . 
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S"I,arate data or live.tock and iin.tork produds have been ~olleeted for native" 
livini:' on European farms; a. rf·gard. land occupied hy the natives, the ee':lsus has 
l,e~n lilliited to questions concerninj.( Iiveetock and bvestock products, production of a 
ft-w CI"OPK alld cf'rtain agricultural ma4..:hines, etc. 

The datu iu gl'neml I.fcl' to the period 1 September 1929-31 August 1930; those 
r~lati"g to numloer of fruit trees. fore.t plantations, agricultural machinery, numbers-
of Ii,·e.tock, 8nd labour refer to 31 August 1930. -. 

The re.ults of the censua have been transmitted to the Institute. 
(61) Swed,n.-The general agricultural census was taken on 15 September 1927 by­

nW'"IS of individual questionnaires. A. on that data there waR al.o to be taken for 
taxation rurpo.co the general census of real estnte and since the information to be­
colleded for thi. oloject waR partly of the same kind a> that required in the agri­
cultut-al ceU.U9, the Government considered it opportune to combine the operations of 
t he two censuses by taking the cenSIlS of agric'llture at an earlier date than that 
proposed by the Jnstitute. In the preparation of the agricultural census. however, the 
Government followed, a. far as possible, the plan outlined by the VIIIth Generar 
,\.,,,mbly of the I!.t .. rnational Institute of Agriculture. 

The following questions are examined in the census: distribution of farms by 
Brea of amhle land and by tenure; distribution of area by the main groups of utilisa­
I.ion; art'as under the different crop~ and number of fruit trees; drainage; manure 
pits .and liquid manure pits; clearings; numbers of livestock, poultry·rearing and bee­
keeping. _ 

The data in general refer to 15 Ser.tember 1927; those of area, to the areas sown· 
during the Kummer of 1927; those of c earings, to clearings effected since 1922. 

Information on production i. regularly published in the annual statistics. 

The results of the agricultural census of 1927 were published in 1930. 

(62) Swilzerland.-The agricultural census was taken on 22 August 1929 by mean ... 
of individulIl questionnaires. 

The question. considered are the following: distribution of farms by size, tenure 
alld sys!t·m of fllrming; allotments; distribution of area by the main groups of utilisa­
tion; areas under the different crops and number of fruit trees; hot-houses, etc.; forest 
production; agricultural machinery, etc.; numbers of livestock, poultry.rearing and bee­
keeping; labour; principal and secondary professions of the farm operator. 

The data of area refer to the areas harvested in 1929; those of forest produ~tioB, 
to the quantities of wood utilised from 1 July 1928 to 30 June 1929; and those for 
machinery, to machines used during 1929. The other figures refer to Ihe date of the 
("('nSllS. 

Up to now only part of the final census results has heen published ill two volumes 
for crops and fruit trees respectively the other vol limes are in eourse of preparation. 

(63) Union 01 Soulll Afrira.-In the Union of South Africa a complete agriculturat 
Census is tuken every five yefors and a more restricted Olle .. nnually. The period 
originally allticipat~d for the formel' was the agricultural year 1930·31. In view of the 
wodd agricllitumi census, however. the Gov~rnment decided to advance the period­
by ono year aud take a census in 1929·30. 

The questions considered in the 1929·30 cellSUi are as follows: distribution of the 
number and area of farms: (a) by size; (b) by tenure; cropped areas and their 
dlst-ribution according to the principal crops; area of fruit·gardens. vineYlIrds, pine­
apple plantation~ and ban,lna plant.ltions; number of fruit trees; areas of the different 
forest species; production of the principal crops; production of dried fruits; forest 
production; ensilage; irrigation; US" of fertilizers; agricultural machinery; numbers of 
livestock and poultry. rearing ; number of animals slaughtered; number of animals lost; 
quantities of livestock products; farm labour. 

Most of the data refet to the agricultural y~ar (1 September-31 August) 1929-30; 
IIlose of the disbibution of farms, area of frult-gardens, etc., number of fruit trees .. 
areas of forest species, number of irrigation wells, agricultural machinery, numbers of 
livestock and farm lubour, refer to the situation as in August 1930. 

According to the latest information available, the census results are ahout to b. 
puhlished. 



132 

(64)-U~ited Statt •. -Tbe agricultural C(':lIUI wa. taken in 1930 by mNn. or indi"' . 
. ·dual questIonnaIre •. 

The question. considered in the ceneu. are the following: di.tribotion of farm., of 
their total area and of their agricultural al·e .. by .ize and tenure: d'Atril,ut;<>n of farm 
Porea by the main group. of utilisation; area and production of the principal crope; 
quantities of certain producta sold or to be .'old; production of foreat product. oa 
farms; receipts from the safe of I,ur.cry and hot·hou... produ(·ls. t'k,; d""""g~, 
irrigation, etc.; quantities of fertilize .. bought; agricultural machinery, etc.; numbe .. 
of livestock, poultry·rearing and bee·ket>ping; number of animal. bought, aold an4 
slaughle",d; qual,titie. of Iivc.to.:k pl'Odud< "lotan ... d and lor sold: mov"nwnt of f.rlll 
population; other occupation. of farm en ; total number of day. of work done on the 
farm; value of farms; farm expenses; value of farm produet.; farm tau.; farm 
debts; participation in co·operative societie. for purchase and I8le. 

In addition, data of fam} population have Leen compiled for the population (','nou, 
which was taken at the "ame time a. thllt of 8;l,·iculture. 

The data in general refer to the year 1929; thoae of the diatribution of farm. 
and their area, of the areas drained, etc., of agricultural machinery, of liv ... toek num· 
bers, etc., of the value of farms, etc., and of farm debta, refer to 1 April 1930. 

Most of the results of the ceneu. have been elaborated and published for the differ· 
ent States but the general publication for the whole of tb. country baa ,.et to app ... r. 

(65) Urugllay.-The Gonrnment carried out a censu. in the period 3C April-30 1oIa1 
1930 by means of individual questionnaires. 

The questions included in the cenous '1'ueationnairel were the following: rli.triltlJtion 
of farms according to size, tenure and prIncipal purpole (live.tock·rearing, arable farm· 
ing, mixed farming); distribution of area by the main grouplof utiliaation; area, 
pr'lduction and consumption of the principal cropl on each farm; production of wood I 
irrIgation; agricultural machiner,.; number. of livestock, poultry·rearing, bee·keepinl 

.. and sericulture; quantities of the principal live.tock pr"ducla obtained; number of 
animals slaughtered for consumption on the farm; permanent farm labour; valu. of 
improvements, livestock, etc. 

The data in general refer to Lhe agricultural ,.ear 1929·30; thOle of number. of 
livestock, to 30 April 1930. 

The first results of the census for certain kinds of live.toek ha,.e already been 
·elaborated and published. 

(66) Virgin l.land. (American).-The agricultural cenlu, wa. taken in 1930 b,. 
means of individual questionnaires. 

The following questions are examined in th~ cenous: di,tribution of farms and 
-their area according to size and tenure; distribution of farm area by the main group. 
of utilisation; area and production of the principal crop.; number. of live.tock, poultry· 
rearing and bee· keeping ; quantitiee of livestock product. obtained and/or aold; count.,. 
.of origm of the farmer; period .Juring which he hal operated hi. farm, othel occupatIon. 
of the farmer; value of farms; farm exp"nse,; value of cutain produet. consumed 
on the farm. • 

The data in general refer to the year 1929; thme of the distribution of farms and 
their area, of numbers of livestock, of the valu., of farm., etc., refer to 1 AprIl 1930. 

The census returns for numbers of livestock have been transmitted to the Institute. 
(67) Windward IIlund •. ...LFor the purposee of the world agricultolral censu. th .... 

have been tranomitted to the .11l.tituk, for the colonie. Grenada and I'\t. \. mc~nt. d"ta 
of the distribution of the number and area of farma according to aize and utimatee 
of the areaa under tbe principal crope and of number. of liYeswk. 

ApPENDIX XXI. 

NOTE DATED THE 9TH J.'Nt:ARY, 1934, BY SECRETARY, 011 St'BlZCT No. 23 (iJ.-lh:PORT O. 
TIIlI: SeHKME OF Rr.~EARCH \VORK VIC THE MOSAIC AND OTBEB DIsusn or SCGARCASa 

POR THK PERIOD Jt:NK 1932 TO JtIC£ 1933. 
Attention is invited to the enclosed Dote dated the 5th September 1933 (Annnu,.." 

-on the subject mentioned above which was circulated to the Sugar Committee of tl-. 
<:ouncil for consideration at its last meeting held in NovO!mber 1933. 
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2. Dr. McRae explained the nature of the "'ork covered hy the report which wal 
'then adopted by the Sugar Committee. 

3. The report i. now for the cOllsideration of the Advisory Board. 

ANNEXURE. 

NOTE FOil THE SUGAR COlonUTTF.E, DATED THE 5TH SEFT£."Bm 1933, BY ~ECnETARY, ON 
REPORT ON THE SCHE-"E OF RE'IURCH \VonK ON THt: I\fOSAIC ASD OTHER DISEASES or 
SUGAnCANE, FOR THE PEIIIOD JnrE 1932 TO JUNE 1933. 

At its meeting held in January 1930, the Sugar Committee considered a scheme .of 
Tpsearch work on tho mosaic and other diseases of 8ugarcane submitted by the Imperial 
Mycologist and recommended it with cel·tain modifications in cost. The scheme .. as 
further modified by the Imperial l\Iyo~!n~;"t and .anctioned in XO\'ember 1930, for 
a period of five years. On account uf Ijnanc,,,1 otringency it was decided that this 
scheme .hould be started on a smalle,· >,·,,1. for a period of three years in the first 
instance. 

2. The first annual report (Enclosun) on the work done on the scheme during the 
period June 1932 to June 1933 has I'e"" rece"'ed and is now for the consideratiou 
of the Sugar Committee. 

ENCLOSURII. 

SCHlnu: rOR RESEARCH ON MOSAIC": AND OTHER DlSI!!HE~ OF Sl·G.me.INIti. 

(Financed by the Impel'ial Council of Agricultural Research.) 
Report for the 1'"io<l JIt J.,,,. 1932 to SOIA Ju, .. 19J3. 

I.-IN1'RUDUCTION. 

Though work. on the dis~as~. of sUi:arcane has formed a substantial amount of th .. 
activitie. of th~ Mycolo):ical S,,<'!ion at Pusa during the last .e"eral year., it was limited 
by the size of the staff available after gIving due consideration to the claims of oth-r 
crops. A 6vl··year scheme providing for the appointm~nt of a Class I officer, a Clas. I I 
officer, and a Res~arch Assistant and a Fieldman in the subordinate service whose whole 
time may b~ devoted to research on nlOsaie and other di .. 'ases of sugarcane was th~r.·, 
fore suhmitted to b .. financpd by the Imp...-ial Council of Agricultural Research as soon 
as the ('ouncil was constitut~d. Th~ sl·heme was accepted by the Council in 1930, but, 
owing to finAncial stringency which supef\·ened. final orders sanctioning a non·ret·urrin.: 
!!rAnt of Rs. 12,000 and a recurring grant of Rs. 53.000 to be spread over a period of 
three years, were not received until the second wet·k of !lI.IY 1932. The schpme was 
accordingly started with effect from the lst June. 19.,2. and Dr. S. Y. Desai, Second 
Assistant Agricultural Bacteriologist of this Imtitute .... as appointed Su!,:arcan~ Myco. 
IO!,:ist. on t.he recomm~nd.tior. of the Public Service Commission, with effect from th-
27th June 1932. Mr. S. A. Rattly was appointed Res('arch Assistant from the 17th 
·Oclober, 1932, but the post of Assistant Sugarcane !llycologist was not filled until tlte 
23rd June 1933, Vohen Mr. L. S. Suhramaniam, an Assistant in the !lIycological Section, 
was appointed on the r('commendation of the Public Service Commission, with tht' 
r~sult I hat work on the fungus disenses of sugarcane did not r,,~eive as much attentIOn 
.during the period of the report ns its importance demands. 

Out of the non·recurring grant of Rs. 12,000 a sum of about Rs. 6.000 was ~pent 
during the financial year 1932-33, partly on laying out and equipment of an experiment.~1 
area of 10 acres and partly on purchase of permanent apparatus such as microscope, 
incubators, autoclaves, etc. The experimental "rea. which is in a compact block 
protected by a pig·proof fence, hn. been dividcd into three plots of two and a quarter 
acros each for ill\'esti!{ating the effect of mosaic disease on the yield of sugarcane, 
and three plota of about t acre each. for investigating the varietal resistance and 
,.pread of fJle disease under natural conditions. The remaining one acre is taken up 
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hy roads, an ins~ct-p!'OOf bouoe, a tool .b.d and a brick platform witb a water resenoir 
for kt'eping pote. Thlo nperim~ntal area haa also b",n provided with a hydrant and 
pipe lines for irrigational purposea. 

An intenBive study of the mosaic virua baa bnn taken up, and a new lin. of 
attack has been developed to find out the nature of the moaaic dilt' .... 

1I.-MOSAlC DI~u,& or SUO.U\C.ulL 

Diatribution.-In addition to the localitiel and varidi"l reported to b. affected with 
m08aic in previoul reporta of the Mycological Section the followin, can .. hav. lIMO 
observed to have m08aic diBease in the localiti.. noted:-

BihaT.-Patna (Fann)-Co. 285, 300, 313, 331, A::..ribar Ponda and Sialkot Ponda, 
Mushari (Sugarcane ReBf'arch Station)*-Hemja, Chynia, Yuba, Maneri., Mungo, 
Lewari, Ketari Barnkha, Co., 320, 325, 326, 330, 3J2, 333, 334, 335, 339, 342, 343, .s46, 
349, 352, 353, 357, 318, 319 an" 317. 

Rengal.-Dacca (}'arm)-Co. 281 and 320. Mymenlingh (Farm)-Co. 2l3. 

Punjab.-Gurdaspur, Jullundur and Lyallpur (Farmslt-Co. 203, 318, 213, 2S1, 
300, 301, 312, 343, 344, 346, 347, 349, 350, P. O. J. 2878, Saretha. Katba and Nab., 

Central Provincu!-Co. 210 and Red Mauritiul. 

Madras§-Central Farm, Coimbatore,-Co. 360. 361. 408, H. M. 320. 332. and 544. 
N ellikupum.-Co. 205. 

Bombay.-Padf'gaon (Farm)-H. M. 213 (Jsva Hebbal). 

The Impt'rial Cattle· breeding Farm at Kamal was believed to be free from mo .. ic 
diaeaae until last year, but in June, 1933 two local varieti .. in the block allotted to 
the lugarcane sub·station were found to be badly affected with mosaic, wil.. Dhaulo 
of Batala and Katha. The percentage of attack wal 8 and 63 .... pectiYely • 

.trtificial T,lIn,mi .. ;oft oj _aie 
I 

Season plays an important part in produciug the di.eaae by artificial inoculation, 
the period before the setting in of rains (from April to June) being the mOftt BUltaLla 
for successful artificial transmiB.ion. It i. curioul that sun.hine facilitatea the arti· 
ficial transmission of the disease. 

A series of experiments were carried out to find out the optimum 
Buccessful artificial inoculation of the mosaic di_. Tbe following 
of inoculation were tried to find out their efficiency in producing the 
three atmospheric conditions, tI;:." humid, .hade and annshine :-

Method A..-Hypodermic needle injection (finest poaaible needle). 

conditions for 
four method. 
di_ .. Dndlll" 

• 
M etllOd B.-Insertion of fragmente of mosaic infected tiee"e in~ healthy plante. 

Method C.-Wrapping tightly a "ogar('ane leaf ~howin~ mOlaie infection round the 
spindle of a cane stalk to be inoculated and lapidly pricking with fine pin iin.ectl 
t.hrough the mosaic leaf and spindle, 15 timl's. 

Method D.-Gentle rubbing onr a large leaf .urfa('e with a doth aoack.'d in juice 
from mosaic plante. . 

1. Humid condition was cr .. ated by placing the pot. in II shady place which waf 
surrounded by water. 

2. Shade condition was maintained by keeping the inoculated pole in .uch a po8Jtiou 
that sunlight did not fan directly on the plante throughout the aay . 

• Reported by8ugarcane Specialist. Bihar. 
t Reported by Associate Prot. ot Bot., Lyallpur. 
: Reported by Government. Mycologist, C. P, 
§ Reported by Governme~$ Mycologist, MadrU. 
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3. Sunlight condition was maintained by putting the inoculated pots in Buch a 
position in the open that Bunlight fell direct on the plants throughout the day. 

Out of these methods, C was found to be the most efficient one for producing tbe 
d i 8e~se in a Berie~ of ex perimenl •. 

When this method w.... used the period of incubation was the ~horte.t and cent. 
per cent. infection of planta occurred under favourable natural conditions. 

Sunlight condition has been found to he favourable in visiLle transmission of 1D0Eaic 
in a short time in the inoculated plants in contr~8t with the humid and shade conditiml& 
•• tabulated below:-
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"uleitlatioll 0/ mOlaie tli".. ill tlitro 

Experiments were devised to induce the multiplication of the virus in vitro, but ~ 
far no concluoive evidence haa been adduced. Tissue culture and other methods hay. 
failed to give a culture which reproduces the disea.e. This should ~ot ~e ta.ken as 
an evidence of non·multiplication in vitro because the sugar~ane .mosalc virus. IS ve"Tr 
aUKceptiblfl to ageing and Chamberland candle filtrate. have mvarlably failed m repr~­
ducing the disease. The virulence of the virus is destroyed by so many factors that It 
i8 advisable to keep the question open. 

While carrying on cultivation experimenta it was found that the transfers of the 
mOMaic virus in series in alkaline broth induce a capl;icious pleomorphic growth. The 
juice of healihy ti •• ues failed to give similar phenollenon. As this phenomenon was 
observed in repeated series of duplicated experiments. the detailed procedure is giv~l1 
below:-

Juice of mosaic infected as well a. healthy leave was obtained by crushing them 
in a mortar with a small amount of water. The juice was successively filtered throulth 
a cloth, a filter paper and a sterile Chl\mberland filter candle L3 or L5; 0'5 cc. of ~he· 
filtrate was inoeulal.<ld into 10 cc. of sterile broth having a reaction of p H 7 8. The 
broth best suited for thl> purpose had the followlllg compusitlOn:-

Peptone 
lIlarmite 
Lithium chlorido 
K,HPO, 
IIlg SO, 
Sucrooe 
H,O 

5 gms.") 
.l gm8., 

:'::'5 gms, 

0·2 gm.'J 0'2 gms. 
2'0 gms. 
J,OOO cc. 

i"roth was adjusted to pH 
7'11 and was st.erilized at. 
J200 c for. 0 minutes. 

The inoculated broth tubes were incubated at 30°-37'c for three to five days 
No vi.ible growth developed during the incubation of fil'st transfers. The broth was­

then filtered through sterile Chamberland filter candle and 0'5 cc. of this filtrate was­
inoculated into a series of fresh broth tubes, generally in duplicate and triplicate and 
iflcuh3ted. After fiv~ day" incubation, transf.es from th.se cultures were made into 
fresh tubes after filtration. One set was set asidn for prolonged incubation to see if 
any growth developed thereby. 

In this way " series of trnnsfel"8 were carried out both with mosaic and healthy 
juice. It was observed that after 10 transf~rs a slight haziness developed in transfers 
.tarted from the juice of m08Bic infected leaves. The broth was spread on nutrient. 
agar and various other stock agar media hut no growth could he discerned on the 
surface. The haziness increased in the next transfer and spreading of the broth on 
nutrient agar gave very minute colonies on the agar surface. lIlost of these colonies failed 
to give growth on tranRfer and some gave discontinuou! lI:rowth with innumer'lbl. 
minute separate colonies. 

Further cultivations ill broth as well as on agar ultimately gave a heavy continuous 
growth with amall cleal' depressed areas, limilar to bacteriophagic plaques. 

The biochemical reactions of the organiams were studied. The growth of the 
organisms in these culture media was meagre and the characteristics varied unaccount­
ably. Repeated plating 'lIlri other lulture methods failed to .. parate the culture intt> 
organisms with well established different characteristics. The organisms obtamed 
differed in biochemical reactions from those obtained from tomato mosaic but the growth 
characteristics and other "ultural behaviour were found to be similar . 

• Attempts to produce the mosaic disease by inoculating the cultures and filtrate r,f 
tha organisms have so far been unsuccessf"l. Mosaic free stock of very suscephble 
varieties is being multiplied as material for inoculation with these cultures. As 
long as the conditions which advers~ly ,affect the virulence of . the sugarcane mosaic 
VirUS are not understood the artlficla.l moculatIons ... th material kept ill vitro are 
likely to be unsuccessful. . 

Effect 0/ ~osaic ~'irus Oil .algae.-The effect of mosaic vir?s. on unicellular chlorophyll 
bcarlllg orgal\lsms w~re studIed. It was observed that the JUIce flf the mosaic infected 
leaves filtered through sterile Chamberland filter candle. sitmulated the growth cf a 
widely distributed unicell~l,,:r COCCOid Algae of the Pl~ur:ococcus order belong:ll~ to 
tha genus Clllore//a. The JUice of healthy leaves under SImilar conditions had no e-!fect 
on the growth. 

Ol1ly 0·2 ~C. of the filtered juice was added to 10 cc. of Kleb's solution in which 
the alga was inoculated. 
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Th~.e effects were confimlcd in several 8~ri ... of l'xperim .. nts. 
Effect of ffll).'(Jic 1>11 rMnro/,hyli r()nl,n',.-The p.timAtion of chlorophyil in the 

mosaic infected and h""lthy leaves hao h .... n takeD up.' Badly aff .. ct~d llIo'ai~ I,·a" ... 
<>f ·Co. 213 contained 20~~ I .... chlorophyll thsn th. hpalthy on.... Th ... ~)m ... "·i1II\"" 
-distribution of chlorophyll leaf by It'af in ('0. 213 i. given 1>.,low :-

1st youngest open leaf 47~~ of similar 1<·.f of h .. althy plnnt. 
2nd youngest open I .. af 75~~ of similar leaf of h"althy pl .. n!. 
3rd youngl'st open I .. af 84% of .imllar I .. "f of healthy plant. 
4th youngest op .. n leaf 95?~ of similar leaf of healthy plallt. 

Tonnage e:tperiment. in co·operation lI'ith [',OI'i1lrinl V_purlm,nl. of Ag,irullurr. 

In order to study the effect of mo ... ic on th .. yield and jui"" of .ugaresn" UII\l", 
-different climatic conditions and under irrigation, two t'XJl"rimento han I ..... n 11"n..-d 
.at Patna and Cawnpore Farms in collahoration with th" Deputy Director or Agrlcultunl. 
Patna, and the Plant Pathologist, U. P. . 

In Patna Farm mosaic·free plots of the tonnage expl'riment and thf! adjoining nOD­
-experimental plots were found to be affl'cted with omut, thf! infection varying from 
l' 2 to 2 1%. Control measures were carried out. 

IlI.-RED STRI!'E DI~EA~& or St·OARCAN&. 

The occurrence of the rl'd stripe disease of ougar .. ane h ... b" .. n eotabli.t..·d for th" 
iirst time in India. Red stripe disease i. characterised by two definite tYPN of I ... io .... 
(1) that caused by infection of the leave. and (2) tha~ caused by the infection of the 

growing point. Long needlelike red atri!,es may be formed in any portion of the I ... f 
blade bllt generally they appear at or near the base of the Il'af blade. The,. are brilib~ 
Ted and follow the course of the vessels. Thl'y often coalelce and form a broad lellon. 
As the leaf matures these lesions assum., chocolate· brown colour. Le,ions on the 
growing point bring about top·rot conditions. On splitting open fine needlp·likf! red 
lines could be traced in the unfurled leaves reaching the growing point. The dil4'&." 
is caused by bacterial infection. The cauFativf! organiom haa bt' .. n isolated. 'fb .. 
bio·chemical reactions differ slightly from tbo_e of ['Al/fomonn. ,ubri/inm". and 1'''!lII)­
.mona8 rubri8ubaTbicall8, which are known to cause the red .tripe ill other Augsr<· .. n" 
growing countries. 

The organism is usually associated with a speciel of FlUarium in the diOl'aMd tilllluea 
but inoculations with Fmarium alone failed to reproduce the typi"al red Itrip" cond.· 
tion. 

The organism alone is able to induce the red .tripe and top·rot but rather alo.ly. 
The FUBarium alona also produces a kind of top· rot and local lelionl are usually pro­
duced. These lesions are blotchy and quite distinct in appearance from typical 
red stripe lesions. 

Artificial production of red stripe and top·rot condition i. induced very quickl,. 1.1 
inoculation of the organism and Fmar;u", together. 

Th. disease occurs in young canes before t.he break of the monsoon. and decr_. 
with the progress of the monsoon. It wa. observed to occnr on the followin, varieties 
in different localities :-

Pusa.-Co. 315, 316, 321, 333, 334, 335, 336, Uba, Chunnee, 210, 322, 312, 214, 213, 

-~~~~-~~-~~~~-~~~~ ~13. 

Sepaya.-Red stripe-Co. 213, 210, 300, 301, 312, 313, 326, 331, 335, 341, 342. 385, 
281, 320, 343, 297, 298, ~, 303, 321, 322, 338, 345, 346, 318, 347, 329, 332, 333, 334, 
336, 337, 339, 348, 349, 350, 353, 354, 356, B. S. 7, 10 and P. O. J. 2696. R<od atripe 
mixed with top·rot.-Co. 213, 300, 301, 312, 210, 313, 318, 326, 331, 335, 341, 285, 281, 

~--~~-~~~~~~~--~~-J30, 332, 333, 334, 337, 339, 340, 348, 349, 350, 351, 352, 353, 342, 343, 336. 
Vacca.-P. O. J. 27~, Co. 361, 347, 368, 370, 384, 377, 382 373 372 204 372 2<:3 

213, 300, 343, 349, 351, 360, 364, 378, 379, 384, 391, 404, 407, 410 '411 '412 '413 'n Ai 514 
striped, P. O. J. 2714, 2725, 2878, and Fiji B. ' , , , . . 

At. Dacca and Sep~ya the dist'ase has aas~med serioos proportionl, the incidence 
bemg as mu~h as 80% In so!"e vanetl88. The dlseaae doe. not kjIJ the c:aue outright bot 
the growth 18 checked and 10 eases where the top 8hoot ill affected it ca_ appreciable 
los8. 
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IV.-SY8TDI.\TIC WORK. 

Dul'ing the year under report, 17 bundles of specimens of diseased sugarcane were 
rec"ived from various Government farms for examination and report. Cultures of 
red stripe disease organi.ms were received from the Fibre Expert to the Government 
~f Dengal, Dacca, for comparison with Pusa strain.. It was found that one of I}is 
strains wal .imilar to the organism. csusing the red stripe disease at PU8a and Sepaya. 
The virulence of the organi.ml was lost by long cultivation on agar. 

V.-PROGRAMMII OF WORK rOR 1933·34. 

I. Mu,aic di,wle-
(1) Survey of the mo.aic disease in India. 
(2) Artificial transmission of sugarcane mosaic to hosts other than sugarcane. 
(3) Cultivation of mMaic virus in vitI·o, identification of the CUItUl"6 obtained from 

mosaIc tissues. Study of the serological reactions of mosaic virus and the orgarlisDls 
obtained from diseased tissues. 

(4) The study of the physiological and histological changes brought about by mo.;aic 
disease ill sugarcane. 

(5) Effect of \"ariOUR physical .\IId ch~mical factors 011 the virulence of the sugar­
cane mosaic. 

(6) Tonnage experiments to aee the effect of mosaic on the yield and juice of canes. 
(7) Vadatal test experiments to see the natural spread and resi~tance of dlflel'ent 

nrieties. 
II. The .tudy of the red strip~ disease and its control measures. 
III. Sugarcalle /ungul di8W8t8-
(1) Comparative study of different isolates of Colletotrichuln /alcatllln from thick 

and thin canes, to see if there are physiological strains. 
(2) Study of Fu.arium mOJlili/ol'me cau&ing top-rot and control measures. 
(3) Survey of fungus diseases in India. 
(4) Isolation of various fungi from different localities lInd various varieties in order 

to see whether Indian strains are identical with those in other countl·ies. 
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"' ... D1& XXII. 

Non DADD TaB 10TH I.uru .... r 1934, BY Sl:clLB'u.ar, 011 8u8Ircr No. 23 (ii).-Ruo.al 
ON -ma WORKING ur THB SUGABCA,(B RBIlEARCl( STATIOII 111 ,.88 BOliau-DICe .. , 
PADBGAON FOR na .DIOD BNDING 30nI JUNI 1933. 

The first progress report (annexur .. ) on the working of the ""h"me of 8UIl" ... "ne 
research in the Bombay·D .. ccan Padegaon for the period ending 30th June 1933, b .. 
been received and is for the consideration of the Advisory Board. The Icheme Wall 
eanctioned in June 1931 and started with effect from the 6th June 1933. , 

2. The progress report wal placed before the Sugar Complittee a' ita ,idh ~. 
ing held at Coimbatore in November lut, but .. th. memben had Dot aufficien' time 
to study the report there wal no diacu!lion on the Report. 

AMNBXUILII. 

AXlfUAL REPORT or THE SUGARCANB RBSIEABCB 8CHB11B rOIl DIICCAIf, PUIOAOIf, PulT 
NmA, R. 8., DIiTRIC'l' POO'NA, ro.a TJI1I rua 1932·33. 

... 

m lnt'9\l1l!lt.ioll. 

(2) Location. 

CONTENTS. 

(3) 1'0.~e88ion of land and P. W. D. B1AIding .. 

(4) AppointJnente-

(I) Officen. 

(II) Subordinate Stall. 

(5) Equipment. 

-(6) Educational Tour. 

(7) Programme. 

(8) Miscellaneoult­

(a) :Visitors. 

(6) Opening Ceremony. 

ec) Help. 

ENCL08VllU • 

• 
(I) Annual Report of the Soil Physica Section. 

(11) Annual Report of the Crop Physiology Section. 

(lIIl Annual Report of the Agricultural Management. Section. 

(IV) Programme. 
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1. INTRODUCTION. 

The origin of this &cheme has been fully described in the printed copy­
Enclosure II. The Sugar Committee which met in Poona in August 1930, paosed the 
following resolution;-

"That the Committee recommend. that arrangements be made, which can be 
expanded and fitted into a general scheme of A gricultUfal Reeearch as 
propo.ed by the Director' of Agriculture, Bombay, for an immediate and 
co-ordinated attac\;, under unified control on the main problems connected 
with sugarcane plant and to await detailed proposals from the Bombay 
Government. " 

The Sugar Committee further expressed the view that sugarcane research should 
be located lit a place which is representative of the environmental conditions obtaining 
in the Decclln Canal Zone, and considered that a site more representative than Manjri 
Experimental Station should be selected. 

As a result of the ahove resolution a full Bcheme was submitted by the Director 
of Agriculture. 'l'he Provincial Council of Agricultural Research, Bombay, recorn­
mend"ed it to the Governing Body and cons~quent\y this scheme was sanctioned (refer­
ence No. 1241/ Agri., dated the 8th June 1931. from the Imperial Council of .. gricultural 
Research, to Bombay Government) for a period of five yean. 

2. LOCAlTION. 

A few month. hefore the final sanction of the scheme was received, to avoid delay, 
"a Burvey of the site required for the scheme was undertakim by the then Deput.v Director 
o()f Agriculture, South Central Division, Poona (Rao Saheb B. P. Vagholkar, L.Ag.). 
'To fulfil the requirements of the" scheme, the following was easential;-

(1) 'l'he land should fully represent the tract of the whole canal area in the 
Deccan. 

(2) In the close proximity of the said piece of land, there ahould be sufficient 
residential accommodation fop the staff. 

Mr. T. F. Main, then Director of Agriculture, Bombay Presidency, iMpected 
1Ieveral selected sites in July and AJugust 1931 on all the canals in the Deccan and 
rejected all except the present, as they did not fulfil both the condition. mentioned 
above. The present site of the scheme has got the land for the farm situated at 
Padegaon in Phaltan Slate on the Nira Right Bank Canal at mile No. 12 of Canal 
Road 811d the buildings which were meant for offices and residence were availab!e 
'Owing to the abolition of the P. W. D. division of the Executive Engineer for 
<:onstruction, about 2i miles from the Farm site in Padpgaon Village of Sa tara Dis­
trict on the old Poona Satara Road at 43i miles from Poona. The nearest Railway 
Station is Nira on M. & S. M. aai!way. 

3. POSSESSION OF· LAND AND~. W. D. BUILDINGS. 

As the scheme was sanctioned in June 1931 and as it was meant to work only 
for five years, every possible effort was made BOon after the selection of ~ite, to 
acquire the .ite alld ~et the possession of the buildings, without which the. scheme 
('ould not be launched. The land (104 acres and 10 guntas in area) was taken 
possession of in October 1931 on .188.e. Government s,nctioned the handing over of 
the buildings in March as per G. R. No. 5875/'%1, dated 30th March 1932," and: posses­
sion was taken from JUDe 1932, soon after the appointment of the officers and st,ff. 

K 2 
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The following statement will give an idee of tha Propertl III the lehema:-

I Lent or Takan 
Serial Description. Constructed. hired OD Ren arke. 
No. by leaae. 

1 2 3 , II • 
I (1) Area of the Fann On I .. ., f 

Ie .... 
(2) (a) Extra area for .. On .. 

threshing yard and hire. 
Latrines 

(b) Extra area for 
channel and service 
road AC<J' ired .. .. 

II Buildings-
1 

I A.-Farm Building_ 

(I) Laboratory Co etructed De. ., .. 
p: rtmentally. 

(2) Implements and 
Store shed Do. .. .. 

(3) Cattle shed Do. ., .. 
(4) Gurhal and Ma. 

chinery shed Do. .. .. 
(5) Pot·culture house Do. .. .. 

B...-RuUkntial Build. 
ingll Do. .. .. 

a .-Buildingll/or office-

(P. W. D. Building)-

(1) Office Building .. .. .. Taken from 
P. W. D. free 
of rent. 

(2~ Laboratory Build. 
Ditto. 109 .. .. .. 

(3) ResidentialBuild. 
'-ings .. .. .. U8ua) rent • paid to P. W. 

D. by the 
occupant.. 

(4) Gauhed . Constructed De. .. .. 
partmenta117. 

(5) Engine ahed . Do. .. .. 
-, 
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4. A I'POINTMEN'I'S. 

I.-OfTICERS. 

The following i. an all.had fron, the pl'inted copy of the H heme page 9 :-
.. Hence it is proposed to organise this Research Scheme on the basis of one 

lli~hly qualified officer assisted by two colleagues. These three offieera 
will deal with Soil Physics, Sugarcane Physiology and Agriculture proper 
respacti ,·ely." 

Thi •• hows how the scheme was to be manned. Out of the three posts the two 
posts of Soil Physicist and Crop Physiologist were advertised in .January 1932 anJ 
for the third pust of } bTiculturist, a senior officer from the department was intended 
to be selected. The selection committee composed of-

(1) The Chief Secretary to Government of Bombay. 

(2) The Director of Agriculture, Bomb~y Presidency, Poona. 

(3) Principal, Agricultural College, Poona. 

(4) Vice·Chairman of the Imperial Council of Agricultural Research, 
selected the two candidates for the advertised posts:-

(1) Dr. J. K. Basu, as Soil Physicist, 
lind 

(2) Dr. n. D. Rege, as Crop Physiologist, 
and al.o considered the composition of the staff as a team, ana unanimously agreed 
to the following a9 a suitable team for the llCherne as a whole:-

'(1) Rao Saheb B. P. Vagholkar 

(2) Dr. R. D. Rege 
(3) Dr. J. K. Basu 

Deputy Director of Agriculture, S. C. 
D., Poona, to be Principal Agri. 
cultural Officer. 

Crop Physiologist. 
Soil Physicist. 

These appointments were dechred by the end of May 1932 and the officers joined 
tlleir posts on the folloll·iftg dates :-

Name of OfficE'r. 

(1) Rao Saheb B. P. Vagholkar, Principal 
Agrioultural Offioer. 

(2) Dr. R. D. Rege, ~ Physiologist 

(3) Dr. J. K. Basu, Soil Physicist. 

Date 
of 

Joining. 

6th June 1932 

6th July 1932 

\ 18th June 1932 

• 
II.-SUOORDINATIl STAU. 

Remarks. 

Was relieved late by Sind 
Department of Agricul. 
ture. 

As regards appointments in different sections of subordinate staff, it was already 
decided that the Manjri Farm staff was to be merged in the Agricultural Section and 
lIew selections were to be made for the re,t of the sections. 

The staff joined in .June 1932, except the staff under the Soil Physics and Crop 
'Physiology Sections, who joint'd in Angust 1932, 



144 

The followinlr statement aho"e t.he eup..-ior stall ... orking in the IeheDl. l--

Serial Section. 
I 

Univenity I Name of Officer. DNignat.ion. Remark •. 
No. I qualificationa. 

~I ... "w.~ OJliur •• 

L.Ag. , ..... )./ Pri~i""",; Roo Saheb B. P. 
Vagholkar. eultural 

Offioer. 

2 Crop Physio. Dr. R. D. Rege M.Se. (Bom.). Crop Phyaio. 

I 
logy. Ph.D. (Lond.) logiat. 

31 Soil Physics . Dr. J. K. Baau M.80. (Cal.), 
Ph.D.~d.) 

80il PhyUclet. 

Graduat. A. .. iMan'. 

1 Agrioulture . Mr. V. N.Apt. IIAg. (110m.) Superinten. 
dent, Pade. 
gaonFann. 

(1) Agriculture • Mr. N. B. Pat"a.· B.Ar. (Bem.) A_ietant. 
dhan. 

Mr. P. S. KulkarDi B.Ag. (Bom.) Do. 

(2) Crop Physio. Mr. P. V. Wagle • M.Ag. (Bom.) Senior A_iet. 
logy. ant. 

(3) I 

Mr. B. H. Ghatikar M.A,. ,Bom.) A .. ietant. 

Soil Physice . Mr. S. S. Sirur B.A,. (Bom. ) Senior ABBiet. 
ant. 

Mr. V. D. Tegare B.Sc. (Bom.), A,.hotant. 
BAg. (Bom.). 

(4) Office • Mr. V. R. Utgi .. Head CI ..... II 
and Account· .,. 

5. EQUIPMENT. 
I . 

By the time the officers joined in June, the following worke ... ere done and pur­
chases were made by the Director of Agriculture The Engineerinlf Section w" 
supervised by the A&&istant Agricultural Engineer to GO'\'emment, Bombay Presidenq. 
and the Farm Section by the Deputy Director of Agriculture, S. C. D., Poon.. Tn 
main object, in undertaking these, ... 31 not to lose the time of planting and _ 
quently the year of ... ork, .. the eclteme was for a ahort period l-

(1) The Farm land ... as aequired in October 1931 and the ... hole area ..... pIowgh. 
ed with a Tractor ploogh. 

(2) A. the Maniri Farm ..... to be closed from 1932 April, &.be seed of caDe 
varieties for trial ..... transferred to Padepon and aD U. of ~ ecr-. 
... as planted in January 1932 under cane. 
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(3) Farm buildings and fencing the whole farm area was almost completed. 
(4) Machinery such as Power Crushers, Oil Engines, Weigh-bridge were ordera:J. 

and received. -

SOOI1 after the joining of the officers the needs of each officer's section as well air. 
those required to fulfil the object of the scheme were discussed amongst officers 
118 well as with the Director of Agriculture. As a result of this some of the budget 
heads required re-adjustment lind IIOme new ones were needed, with additional grants· 
from other sources, without which it was not possible to start the scheme for wha'· 
it was designed for. The revised budget was prepared and submitted for Gove!'ll­
ment sanction in July 1932. Even though it took a good deal of time to receIve' 
final ... nction, the works were started, and mostly completed in time, as otherwise.· 
one complete year would have been lost. 

The following is a list of works that were decided on after the re-a~justment or' 
the budget:-

(1) Outlet and special .upply channel from main canal, constructed by P. W. D. 
(2) Gurhal and machinery shed and fixing of machinery. 
(3) Structural modifications and fittings to the laboratory. 
(4) Water measuring devices, consisting of meters. tanks, etc. 
(5) Levelling land and making pucca chaunels. 
(6) Internal distributoriee in the ~'arm area. 
(7) Meteorological Observatory. 
(8) Pot-culture house. 
(9) Construction of latrines and baths for staff at the Farm. 

(10) Water and feeding troughs for cattle. 

The plan. and estimate. for all the above works were prepared by tbl! Executive 
Engineer, Mutha Canals Division, Poona (who was specially asked by Mr. Baxter, 
Superintending Engineer+. Deccan Irrigation and Research Circle, to help) and the 
AlBsistant Agricultural .r;ngineer to Government, Bombay Presidency, Poona. The 
former prepared plans, etc., of Nos. 1 and 6 and the latter for the re,t. Even in 
spite of all possible expedition this did take two to three months' time. 

In the Deccan the usual planting season of cane commences from January and 
naturally the work in all sections should commence from that time. As it was 
thought extremely essential that all works except Nos. 2 and 9 should be complet.a 
hy the time it was decided to do aU works departmentally except No. 1 which was 
entrusted to the Executive Engineer, Mutha Canals Division, Poona. 

The wOl'ks Nos. 2 to 10 were executed under the direct superYlSlOn of the 
Principal Agricultural Officer. The Assistant A'gricultural Engineer to Government of 
Bombay had deputed for these works his senior A.sistant Mr. V. Y. Chitnle, from 
December 1932 to 15th February. Thus with tbe belp of Dr. Rege, Dr. Basu, 
Mr. V', N. l"te and Mr. V. Y. Cbitale, all the works were compleled in time. 
Dr. Rege and Dr. Basu specially supervised item. Nos. 3, 7 and 8. 

The Assistant Agricultural Engineer 0"c8sionally supervised the works of machi­
nery and water measuring devices, which were designed by bim. The following 
stat.,ment shows the dates of starting and date of completion of works :-

Serial 
No. 

Description of work. 
Date 

of 
Starting. 

(I) Outlet and special supply channel from main canal, 
constructed by P. W. D. . . July 1932 

Date 
of 

Completion. 

9th Jan. 1933. 
(2) Gurhal and engine shed with fixation of 

machinery . . . ,. 1st Oct. 1932 30th Mar. 1933. 
(3) St.ruetural modifications and fittings in the 

laboratory .' . 17th S.". 1932 9th Jan. 1933. 
(4) Water measuring devices consisting of met.ere, 

tanks, etc. . . . .. . 1st Dec. 1932 10th Feb. 1933. 
(S) Levelling land and making pucoa channela . 1st Mar. 1932 10th Feb. 1933. 
(6) Internal distributory in Farm area . 7th Oct. 1932 9th Jan. 193:>. 
(7) MeteorologicalObSflrvatory . 17th Feb. 1933 31st Mar. 1933. 
(8) Pet-oulture house . . . . . . 18th Feb. 1933 15th Mar. 1933. 
(9) Construction of latrinea and baths for staff at the 

Farm. . . " . 2nd Nov. 1932 18th Mar. 1933. 
(10) Water and feeding troughs for caUl1' _ • 22nd Dec. 1932 22nd Jan. 1933. 
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The following statementa ahow the' amounll lpent on dilJerent itema for equippiniJ 
the whole scheme:-

BUILDIIfGI 

The wor!. of construding the farm building .... 1. already started in 1932 Jnu"rr 
by the Director of Agriculture Rnd the .ame waa completed by June 1932. A map 
showing the buildings construct lid ia attached herewith aa Encloaure 1'0. 1. The worll 
of gurhal and machinery .hed wal started in October and compl~ted before the end 
of March. The atatement below give. the list of buildings and the COlt incurred 1-

Sp.rial 
No. 

l)el<"ription. 

1 3 Graduate A88i4tants quartel'B 
2 8 N In·graduate _istsnh' qWU"tera 
3 Coolie linel, 15 e 
• Farm office and lllb:lratory 
li BurhRl and engine Me.i 

6 CaWe s~ed for 10 paint 
'I iml'lemen.t and st:>re shed 
8 Latrinel. 

Amount requ irec1 '0 ("ulllplale the 
"·olk. 

Ra: 
2,301 
4,141 
2,~67 

7,011 
8,2411 
1,742 
1,392 

21. 

'l'he following statement ehowR the purchaael mad. for equipment.:-

EQtTIPIUDfT. 

I.-Live Stock and l'ea i Stock :­
Ite:D. 

1. Power crushing mills, oil e:lgine and acceJllOri .... 

(1) Black st~ne coM shrt crude oil engi ... , 3:.1 B. H. 
P. complete from Me3111"8. MarehRll 80na and 
Co. Ltd., Bombay -

(2) Chathnooga N.,. 192 sug .. rcane miU fittfoJ with 
3 r,.llen c:lmplete with pull!')' 28' and 
Ihg8S8P' carrior, lell juice pump 

(S) ChattsnoogR ~o. 145 sugarcane mill fitted with 
3 r.,llers comple~ wj,t.b pnlley 28' and 
Bagasso ('arner, le.J'l juioe pump 

(4) Fixing charge. of the Rho"e three macbinea 
and acCeJ8~ri8S. . 

2. \Vater,me lSuring devices cOflsisting (J( metprB, tankA, etc. 

3. Pail'S of cattle 
4. Imple:ne;WI , 
O. Weigh-britlge al d two "eigbing II1a(;hine3. 

6. Office furlliture 
'I. Refere:1c8 bo.Jks 

I1.--Land Impro\-ement:-
(1) FO_1Ckg tit(' flU"lIl are~ (104 aCTel.nd 10 gllnthas) 

(2) JAl\"eUi!lg land and making pu"ca channels 

1[[.-:' ""~T.oIt)ry Fitting. aud Applrah, 

RR. 

4,996 

1,47a 

990 

2,483 

: 

O~tlet and 8pe~ial8upply chanoel from main canal, cvnstrlJct· 
ed byP. W. D. 

Araoun' lpeJt. 

RI. 

6,4311 

2.066 
1,509 
1,669 

509 
967 

3,:HS 
3,5/)5 

lJ),456 

4,16.) 
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6. EDUCATIONAL TOUR. 

Jlefflru a rp.gular programme of work was drafted Mr. T. F. Main, then Dire?tor 
nf .\gricLilture, Mugge.ted a tour on all the canals for the new officers, wl~h the object 
"f getting first·hand information. The officers were taken .for 16 days In th~ whole 
~an,,1 arl'a Bnd by coming in contact with progressi ve culbvatocs, first·hand mfo,m' 
atinn waR obtained. 

7. PROGRAMME OF WORK. 

'1'ho programme of work was drafted after ·the tour and a programme for 1933·M 
has been attached aM EncloBure IV. The programme of 1933·34 is p"e'iminary and 
it. is expected that Ii more thorough programme will be drafted for 1934·35. 

8. MISCELLAKEOUS. 

{a) V ;.;for •. -I n the early sta!(es the .cheme was visited by-· 
~1) Dewan nahadur T. S. Kambli. Hon'ble Minister for Educajo~, Bombay, on 

8th July 1932. 
(2) Sir T. Vijayaraghavnchnrya, Vice-Chairman, Impel'ial Council of Agricultur .• l 

Research, on 5th August 1932. 
(3) Mr. G. K. Deodhar, :r.L~i., C.LE., on 2nd Februa"y 1933. 

Besides Mr, N. L. Dutt visited in. December 1932 and the member. of the Crop 
BeKearch Committee of the Bomhay Department of Ag.·iculture visited on 29th April 
1933. 

(b) Oppnillll Ceremolly.-Soon after the laboratory apparatus was received and 
fitted, nn 9th January 1933 the opening ceremony wa. performed· by Dr. WI. Bu~n 1 •. 

'1'he function Wl\8 attended by. eeveral members of the Legislative Council and pro­
gressive cultivators of canal area and officers of the Bombay Departm~nt of Agri­
<1ulture. 

(e) Help.-The Superintending Engineer, Deccan Irrigation and Research Circb, 
Poonn; Executive Engineer, Mulha Canals Division, Poona; Mr. V. K. Majgaonkar, 
.J\jIOistnnt Engineer, Bhatghar; Assistant Agricultural Engineer to Government. 
Bombay Presidency, Poona; The Chief of Phaltan and the Dewan of Pha'tan dese:ve 
to be thanked for rendering help to the ocheme. 

The reports of the work done in 1932-33 in the three sections.­
(1) Soil l'hy.ics, 
(2) Crop Physiology, 
(3) Agricultural, 

are endosed herewith a, enciosures I, II and III re.pectively. 
The office of the scheme which was quite new in organimtion and had to deal 

with large amounts, was efficiently managed t.y the Head Clerk-Accountant Mr. Utgi. 

B. P. V AGHOLKAR, 

Prillcipal Agricultural Officer, 
SU!larcane Research Sc~eme, Padegao1l. 

ENCLOSljRE I. 

THE WORK OF Till: SOIL PHYSICS SM7ION, SUGAROANE RESEARCH SCHIlJoIII FOB DllCCAli. 
P.ml"lIAON, 1932-33. 

I took charge of the Soil Physics Section on the 18th of June 193~. During th~ 
y~ar 11:'32-33 the worl. of the Section was mostly of a prelimimry natu-e. The fi·s' 
and foremost work was the designing and fitting up of the laboratory. The general 
plan of the laboratories (i.e., of the Soil Physics and Crop Physiolo:tY S(ctions) was 
submitted by mys~lf. and the Crop Physi~logist by the middle of July and the work 
'vas undertaken wlthm 1\ s'lort time. 
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The .teDtative programme of work wsa drawn ap iD s..ptember, afte, toariDg il) 
the maID caDal tracta of the Bombay·l>e<"Can, Rudying the needa of cultintora .. 
well a8 the factory people iD the lucceslful growing of ngara..... The oats'andin,r 
problema from the poiDt of view of 80iI Radi.. are la) to Vaee the ~ _hielt 
Itlad the cultivator. to a .. au inCrMllinjf doee of manure nary y .. , to kMP up \.he 
same crop yield nnde, perenDial irrigation, and (6) 60 evolve m.thod. t. coDDte eel 
theee harmful effect. iD order to maiDtaiD a high level of roil fertility for a numbe. 
of year •• 

AccordiDgly a programme wu arraDged and., the fonowiDg bead ins, :-
I. DiffereDt soil colloide aDd bow they modify the pro~rtiM of the 8Oil. 

II. Effect of agricultur&1 operationa luch a. irrigation, mauuriDg, cultivatioa. 
cropping and fallowing on the lIOil colloid. and other physical properti81 
of the eoi\. 

III. Studiee of the absorbing complex and the ablOrbed ratione iD (h. toil 
profile a. a basi, of genetic clu.ificatioD. 

The details of the above programme are giv~n in EDcI ... re IV, peg. 159. 
The laboratoO' fitttng. were completed b1 JaDuary but it wei n~ poasiLl1 t~ 

atart regular work uDtil March. DuriDg thUl time the graduate u8i~tant. ("ie •• 
Messrs. S. S. Siror and V. D. Tagare, who were appoiDted OD Augu.t 6th and 13th 
respectively) were eDgaged in the following preliminarr work:-

(1) Sampling of farm Soil •. 
(2) LayiDg out of the experimeDtal plots. 
(3) Soil survey work (A) aDd (B). Three toure were uDderLakeD by me wl'b 

Mr. Biror aDd three with Mr. Tagare during the winter mODtha. 
(4) .From MalY.:h onwards the laboratory wor"· wa •• tatted aDd after preliminal'1 

trial of methods the analysie oi the compoeite aamplee of the light, mediuna 
and c"opan (heavy) eoils of the farm were uDdertaken toget.hfr with oth •• 
routiDe determiDations of the periodic lample. from the experimental 
plots. A coDcise chart of tbe most important data i. giveD in Table. I 

. aDd II. 

At pre ... .!'t the work of the laboratory iDcludes most of the .taDdard phylieal an' 
chemical determinations of 80il. With the eneuing electric installation of the ttat· 011 

it is hoped that we shaH be aLle to fit up a more up-to-date laboratory. 
(1) Sampling 01 Form Soi18.-To start with, .ampl.,. of ooil from th .. "hoI .. of 

the Farm area were collected according to the grid Ir&tem with a two-fold view ;1) 
to study the eoil heterogeDeitr. and (2) to collect lOi sample •• t the commencem.nt 
of the life of the staticD so as to afford. useful reference at a latar dat.. Accord· 
ing to this system, soil samples werc collected 200 ft.. ap3rt fl'Of'l one .nothtr, t,y 
dlvidiDg the whole area iDto squares with lid ... of 2XlO ft. and taking .. il aamplee d 
ODe of the comers of each square. Each [ample waR made up of 3 lub-.amplee dr .... n 
Ilear about each other to eliminate sporadic variation. Tbe .. mplel were taken In 3 
depths, 0-6", 6--12" aDd 12--24'. Altogether 330 fample. from 113 pllK .. was 
collected, dried immediately aod stored in galvaDized iroD tins. The sampliog WI' 

started OD 15th August and fini9hed on 22nd &-ptember. thpre being ronlideral.l. 
iDterruptioD doe to raiD. 

(2) Forni Experimental Plo~.-The experimeDtal plot. laid out 00 tbe farm are 
mainly cODnect .. d with soil fertility studies iD order to fiDd the effect of variOW! agricul­
tural operations such as irrigation, manuriDg, croppiDg and fallowiDg on the .. il 
colloids aDd physical propertiea of the foil. These plota will be maintained perma­
neDtly to study the effects of the 10ng-contiDued operation of each treatment. 

There are three seriee of experiment. and they are repeated in three t)1l8l of 
soil. 

Beries I deals with the effect of irrigation on the ooil! three datiee of :-star_ bein~ 
chosen for thia purpose, Damely 'ZO, 95 and 1ro acre-IDchea per rear loclUllve of 
local rainfall. 

Series II deals with the effe<'t of maDure on the aoil. The availaLililr of dilf.reni 
maDures to plaDt at different tim .. s of the y~r. tbeir i~t.eraction wi'~ th!, lOil collo!d8 
and how they affect the physical and chemical properties of ~he aOlI .,"D ~ studied 
in this connection. The medium 80il bas been made the nblect of Intea .. ve .todT' 
beiDg the most common type of . soil in this part. The u~rimeD~ i. laid out. ID 
randomised hlocks of 18'15)( 121 IIIZe (or 1/2OOth of .D acre) ID dnplu:ate. Tbere are 
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Ii" nitrol{enous, three phosphatic and two pota.sic manures, dORes being chosen t6. 
supply 000 lb •. of N, 100 lbs. of K. {) and eo lbs. 01 P .0, per acre, an approximatioD­
of the average weights of these ingredients in a 4O·ton cane crop. 

In the light and chopan (heavy) Boils, only three nitrogenous, two potas&ic and on&­
phosphatic manure have been selected. Measured quantities of water (95" acre­
inches) are given to these plots every ten days by means of a standing-wave -flume. 
Irrigation is given in flat beds in the8e experiments. 

Series III deals with the effect on the soil of (a) crops without manure, (h) crops 
with manure and (e) fallows. 

The idea of this experiment is to investigate the effect of crops on the soil defi­
ciency i. not in question. The question of fallows will also be studied in this­
ronnection in debil in order to find Lut the recuperative power of different systems 
of fallows. 

The different treatments are :-
(I) Cane grown in a three-year rotation of eann-hemp (Crotaiaria jun.cea) cane 

and Ni/u'a jowar (a fodder variety). 
(2) Continuous plant cane, year after year, (a) with and (b) without manure. 
(3) Continuous ratoon cane (a) with and (h) without manure. 
(4) Continuous "adRali" cane, i.e., July-August planted cane maintained for 

18 months and harvested in November next year. It is however intended 
to try and maintain adsali for two years so as to avoid leaving the land' 
fallow between November and July a. is the case in the ordinary adsali. 

(5) Four kinds of fallows with all possiLle combinations of irrigation and culti­
vation, l,,';z. :-
(i) Uncultivated and Unirrigated. 

Iii) Uncultivated and Irrigated. 
(iii) Cultivated and Irrigated, and 
(iv) Cultivated and Unirrigated. 

The land is laid out in ridges and furrows, 4 ft. apart, the fallow plots alED being­
laid out similarly to serve as corresponding controls. 

The plots are irrigated every 10 days in the usual way as in ordinarily cultivated 
cane, the amount of water not being measured by any special device. It is however, 
computed, considering the size of the furrows that the irrigation given this way come3 
to about 2* acre-inches per irrigation and at this rate 90 acre-inches during the lif&­
of the crop, each irrigation being fairly accurately given to the fame intensity by 
a practised farm-hand. 

The size of each plot in this series is 1 J!"Untha or I/4Oth acre, being 45·37 ft. x 24', 
the length being the most suitable conside~ing the compar-,ath-ely shrp gradient 
obtaining in the Deccan, which are very difficult to level down even to 3 in 500. 

There are no randomised replications of the treatments as only vector .tudies, ;.~ ... 
the diredion which certain changes in the EOil will follow being contemplated, 
However, duplicate samples in each treatment are taken from sub-plots of the fame 
plot EO us to get an independent estimate of err"r for interaction studies. 

(3) (A) Soil Fertility Su,,·ey.-The ob:ect of this survey is to study the long­
continued effect of irrigation, manuring, cropping and other agricultural operations on 
the soil development. The Nira Left Bank Canal afforded an excellent field of such 
investigations, tbe areas watered br it hilving been under irrigation for over forty 
years. Three tours were taken durlllg the yoar round about Baramati, Wadgaon and 
Ransar and thirty places were selected whose complete history was known for a number­
of years. Six-inch samples were collected up to a depth of two feet in all cases, i.e.,_ 
120 samples in all. These may be classified as under :-

(i) Plots under 8 months irrigation for the last 40 years. 
(ii) Pluts under perennial irrigation for the last 40 years. 

(iii) Plots which are untouched and uncultivated. 
(iv) Plots which are unirrigated but on which dry crops are grown. 
f .. ) J'lots under perennial irrigation for only 5 to 10 years. 
(vi) Salt·affected and water-logged soils. 

The foll'lwiug information about the soils was collected in this connection:-
(i) Manurial history, past and present. (ii) Cultural operations, (iii) Irrigation .. 

(iv) Rotations, (v) Yields, (vi} Weeds, etc. 
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Tbe analyses of these loil. are in progre ... and it i. hOI~d that lOme nseful IOU 
'data will be 800n forthcoming from thi~ inve.tigation. 

(B) Ge,!etic Soil Sun·eg.-The subject of a survey of the aoils of the ~' .. n 
'Canal tract haa been mentioned under section III of th., ahort programme lubmitted 
rin the introduction to this Report. . 

It is necessary to know the type. or so:lo that have to Le dealt with herure und,·r­
taking any systematic study of these 8( ils. According to the late.t ideJ. of ...,U 
acience a true soil type is one which shows a l"haracteri.t ic "profile development", the 
geological origin and climatic factors uding on the .oil baving contrihuted to the 
formation of the profile. A.nd it is the view that .imilar aoil typea react aimilarlt 

,to agricultural practice. 
With this idea in mind, Boil promeR in typical place. along the Nira Bight B.n', 

Canal were examined and described. I<'or lohi. purpo .. land which had never bf.en 
·cultivated or irrigated wa. selected. J f thia w, .. not ,,,",,il,,lolr, I,lnd whid .. had .I ... ·~n 
used for dry farming was selected. To compare with this, a lOil profile in adjacen' 
land which had beed cultivated and irrigated for reasonably long periods wu aho 
taken to find out the change. efJ~ct"d on the original p,·olile. by cultIvation, ir ... · 
gation, fltC. SOIl samples were collected from different 'horiwnl' in each cue for 
further analysis at the laboratory for the determination of the depth di,.~ribution of 
!bases and acid radicle!. The natural ve6etation relief, drainage condition, .... b. Jil 
water and details of cultivation were noted in each caae. 

Three tours were undertaken during the year 1932-33, two to Malsira. and one 
"to Dharmapnri . around which 13 profile! were examined. Three more prolilea were 
taken on the farm, making up 16 altogp.ther, fmm whil"h 92 ,ampl... have be .. " 

·collected. 
So far the general impression from the morphological examill8tio:1 of the pro51." 

goes to show the following:-
(1) There is no sharp demarcation of zonel in t.he profile. which m"1 be al<"riLed 

.to the dryness of the climate. 
(2) 'Three different types of profiles have been found to occur, "il.-

(i) Deep black soil overlying "murum" or weather trap, witl: no (:Olour 
. horizon but giving heavier and more compact Atrudure with iocreaaing 

depth. The surface soil ia crumby and 1008e Rnd interpperoed with roo .... 
iii) Dark gre~ horizon rich in clay up to a depth of abou~ 2 ft.. overlyinl, a 

layer WIth lighter texture interspersed with patch.s of brown mater •• 1 
extending upto about 4 ft. Below thi. i. a brownish red horiz.-.n with 
similar texture with concretions of calcium carbonate and .ilicate.. 
This layer varies in depth and usually goeR up to the 'murum·. 

,(iii) Deep black wil becoming light"r in colullr and texture with increaainlJ 
depth, with' 00 sharp line of demarcawn, extending npto 3i-4 ft.. Below 
this there is a _white Randy material with good drainage, Black concre­
tions of lime are usually met with just above the sandy lubRtratnm, 

.(4) J'arm Soil~.-The nature of t.he three type. of soil. mentioned in the precediog 
-'Section will be nnderstood from the Table. I and II given below :-

TABLI I. 

I He~vy, IfeDum, Light. 
____ ·t:_' _______ : ________ ; _______ _ 

Deptb:-

'Coarse Sand 

Fine Sand 

:Silt 

-clay 

I II 
6·49 7'73J 

8·74 10'52 
Clay 

19-75 23'5~ 8~il. 

49·00 58'23J 

0-12' 

I II 

8'51 10.8S} 
11,72 14·9!) 

Clay 
27'5!) 35·15 8~il. 

30'50 38-98 I 

I II 

1·71 1'89} 
27'83 3G-93 

May 
33,00 3&·65 Inam. 

27'50 3~'53 
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or ABU I~I}//td • 
.l[ullanical Analy!j,-eontd. 

Heavy. Medium. Light. 

-----------:------------ -----------~------------
Depth :- 12--24'. 

I 11 I II J II 

ConJ"fe Sand 10· .. n.,,} 2·118 3·4/;) 1-91 2,"[ 
Fir.e Sand II· 33 12· 62 5·68 6'67 [ 21'4523·10 

Clay rClay Clay 
Silt 21·/;0 23·95 Sdl. 30·25 36· 21 J Soil. 29· 75 32·04 Soil. 

Clay 146 '2551'52 144 '7553'67 39.7542'80J 

I and II !live the percentag~8 on the air-dry soil and on the total min~ral conati­
t'uents respectively. 

TABU II. 

Chemical Analysis. 

LigJ.t. 
__ ~eil\'~ ___ I._Medi~~~_ _____ ~= _____ :=~ 12-24

0

.' 0-12', ;12-24', __ 0_-_1_2_'; 112-24" 

Iusuluble re<idue in HCI. 

Solllhle sili~n 

Alumina (Al.0.) 

Lime (CoO) 

Magl',osia OlIgO) 

Nitrogen 

Available K.O 

Ava-.ilab!e P.O. 

Loss on ignition 

PH. vah'lI3 

Total soluble salts 

% 

49·11 

01 
10 % I % 

50· 69 50· 20 i 50· 58 

% 01 
10 

60·87 ,)[1-06· 

13·84 14'98 14'74: 15·79 15·25 15·74' 

0·80 

14·20 

8'50 

I-52 

0·04·1 

0·041 

0·035 

[, 16·40 

8·24 

0·23 

I 
O' 60 10"to' 9· 80 9·60 II· 80 

14·35 

6·72 

1·83 

0·041 I 
O'M:! 

0·036 

16·26 

8·4; 

0·35 

H·G5 14·15 13·50 II·20' 

7 ·14 7·49 3'57 4'90 

1·48 1·19 1·68 1·99 

0·043 0·034 0'062 0·051 

0·031 0·036 0'019 0·022. 

0·035 0·034 0'042 0·047' 
----

15·88 15·62 16'90 16-52 

8·24 8-41 8·38 8·51 

0·25 0·29 0·20 0-21' 

J. K. BASU, 

Soil PAy.icial, 

SugarcfUle RuearcA ScAem#J' 
, far Decctm, Packg~ 



ENCLOSU1<E 11 . 

..ANNUAL REPORT OF TH. CROP l'HlCSIOLOOY S&enON roa TU yua IXDIJIO Jl1x. 1933. 

I took charge of the post of the Crop Phyaiologi.t on 6th July 19:52. My leIlior 
~88istant Mr. p. V. Wagle was .Irtlady working on the Manjri F.rm wh .. oC41 he ..... 
transferred here with all the other stafl. He Joined hi. duli ... 00 lat March 19J2 
and was worldng in the Agricultural Secti,'n till my arrival. AccordinlJ to the printed 
scheme only one graduate Assistant and two non-gradu.te .. oi.lanta were a,siened 
for my section. It was, however. found that it would not be. po •• ,ble to carry ou, 
the physiological programme with one graduate ... i.tant only and acoordinaly \be 
Director of J.. griculture made a recommendation to coove" on. of the non-graduate 
posts to- that of a graduate which proposal wa. approYed by the Bomh.y Uovera­
ment in their resolution No. 9678/28, dated 17th November 1932. Mr. B. H. Gh.lib, 
who was deputed to thia post from the Bomb.y. Agricuhural Departm~nt joined 011 

'6th February 1933. 

This being the fir.t year of the Scheme, much of the period hu to be utili~d in 
.(1) framing the programme of work (2) ~etting up of the laborator), and (3) arrao!J' 
ing the field experiments. The programme haa been ,ettled after atudyini the conda· 
·tion8 of the Deccan Canal Tract under the guidance of 'h. Princip.l Apieullural 
Officer who had arranged to bring U8 in contact with the cultiv.tore and the fae&oPy 

'people throughout this tour. I al.o paid a viait to tl.e Kolhapur 'rae' which il w.n 
known throughout India for the he.t type of gul. Some very importen' phyaiologiral 
probleml b--sides thoee mentione" in t.he printed erheme were lugg .. ated durina thil 
19qr aU of which cannot be taken on hand immediatel),. It ia therefor. propOled to 
·tackle only the following problems at pre'lent:- . 

(1) Bioclimatic stud)'. 

(2) Water requirements of lugarcane. 

(3) 'Manuring r~quirement8 of .ugarcane. 

(4) Relation of water to manure . 

..A detailed deacription of these can be found in Enclosure IV. In addition ro_ 
minor problems 8uch as the decomposition of Sann (Crota/ll7'ia juptCea) .nd comp04-
:mali;iog are allO being studied. 

In order to tackle the problems in all their aspecta, this section ia a' preeent 
-equipped with a meteorological observatory and a pot. cultur. ahed. Aa open IP_ 
:661 x 66' has been enclosed in a central position in tbe farm and the meteorological 

-Enclosure No 2 instruments have been instalJed .. ahown in t.he accompany-
., ing- photograph, in the remote COrDer of which the JKJ' 

cnlture house can also Le seen. This ia meant to accommodate fifty po'a witb an 
open extension for use in fine weather and is intended for the esperimenta of both 
-the physiological and physical sectiona. Witla the development. of the probleml i' i.e 
howev .. r felt necessary to have at least a few Iy.im .. tera which it i& hop<.d to l.oil.1 
in the near future. It ia alao expected to complete the laboratory eqnipmen' durin, 
-the cnrrent financial year as lOme special physiological apparatua .till remain. to be 
-ordered out. 

The first consideration on my taking over charge w.. the fitting and eqnipmen& 
·of the laboratory which was newly to be started. Though the general fittinr 01. 
the tables could be c:omp\eted within a few months, the regular working coul not. 
noweyer he started till about the middle of January due to late arrival of the pII 
-machme as well as much of the apparatus from abroad. Advantage w.. however 
taken o~ .the last 8easo';"1 crop which was mainly planted for IMd pur.- (1) in 
standard.lSlng morphological methods (2) in fixing the minimom nnmber of tbae 
observatIOns necessary to get an Idea of the variation in t.reat.ment 81 well all environ­
mental conditions (3) in the investigation of the optimum favonrable conditiona for 
the germination of sets and (4) in getting 8 general idea of t.he mioeral requirement 
·of tbe crop by the chemical analySIS of harvest-time samples. 
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Though it 1. ratber too early to draw any definite conclusions from the varied 
data whicb are being accumulated, IOma of tha resulte bave given the following im­
portnnt indications which will have to be corrohontcd on " lal ee lKale :-

Ii) Application of sulphate of ammonia at tbe time of planting instead of 3 weeks 
later as followed in tbe Standard Manjri Method not only accelerates germination but 
.180 lead. to incrMsed percentage Bucceu .a .hown in the following table:-

3 weekI 
II weeks 
II weeiut 

TABLE No. I. 

Perctllta'.)e germinati'Jn 0/ Pundia. 

}'eriod. With 
Sulphate of 

Ammonia. 

13 
37 
40 

Without 
S .. ,,1118 t.e of 

Amm"nia. 

3 
211 
29 

(ii) Table No. II gives the mineral requirements of crop for two prominent 
varieties of cane. It clearly indicates that not only the total demand varies with the 
yield obtained, but there is al80 a varietal difference in the intake of various oon­
stituents, P. O. J. requires fOl' instance more nitrogen pel' ton of crop while Pundi .. 
bas got a higher partiality for phosphates aud potash. 

TABLE No. II. 

41 meral intake 01 Sugarcu'Ie Varietie,. 

P. O. J, 2878 
(40 ~~ stripped ~ne) 

per acre. 

Pundia 
129 tons stripped cone) 

per litera, • 

CaItu'ated Calculatej C.uculated Calculated 
per &ere per tJn per acre per ton 
basi.. 1R , f or.,p in basi;) in crop in 

lbe. Ibs. lba. Ihl. 

Nitrogen 12ii 2·3 50 1·4 
Ash. 151)0 27·' 951 27·6 
(;a O. 104 1'9 71 2'0 
1'1 O. 133 2·4 108 3·1 
KIO 168 2'D 104 4·8 

NOTB.-The mineral constituents are calculated on the whole plant including leave~, 
stem and roots on the basis of the yield of stripped Cane .actually obtained per acre 
in year 1932-33. 

The 1I0rw..I cane season in the Deccan Canal tract is from 11 to 13 montha' dura­
tiou st&rtiog generally from the middle of January. Regular physiological experi­
ments can be therefore started with the season of 1933-34 only. Special field and pot 
experiments are laid out iu three typlls of soils-light, medium and heavy. Observa­
tions are also taken in 80me of the experiments io the general cropping scheme of 
the farm. For the intelligent Aoticipation of the scheme of work as well as for 
future reference, the layout .of the field experimente is given below: 

:J.-Bio·climatic dudy-
LayouC 0/ the Field Ezperiment,. 

A well equipped meteorological observatory has been set op here to correlate the 
climatic factors with the morphological and physiological behaviour of the plant. In 
addition, thanks to the co-operation of the Deputy :Qirectors of Agriculture, S. C. D. 
aod also of S. D., lOme of these observations are being taken on the KOPllfgaon, 
Gokak and Kumta Farms. 

II.-Wate, RequiremenC 0/ Sligarcane-
(i) Pot-culture ezperi-ments.-Galvanised iron pots 3' bigh X 22" diameter ara used 

for this purpose. 
Total WaU,..-75 11 , 95 11 and 130 acre inches applied on acre basis; Inter\'81 every 

ten days. 
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Manuring.-8tandard Manjri do.e of 150 lba. N. 
Yariety.-Pundia. 
RepliCQtion.t.~ per each water treatment, four of which are covered and four 

exposed to the lun. 
Ob6e1"v~tio"6.-(I) Botanical (2) aDolly.ia "r leachatea .... muvt'd .... fore .very irriga­

tion for important mineral conatituenta. 
(ii) }'jeld Ezperiment...-Obaervationa are taken in nperimen' No. III of ,be 

general cropping scheme in only two of the aix replication. from the fl,Uowing .aMr 
treatments-75, 95 and 130 acre inche. with 150 lb.. Nitrogen. In .dditioa there le 
one plot for each of three water variationa which while ftCeivin, the aame 'r .. ~ 
ment will be without. a crop. Total numher of plot. 12+3-15. 

Ob8ermtion8.-Botanical, BOil moi8ture before and after enry irriga'ion. 
(iii) Wilting co-efficient experimenta. 
(0) Plota 20' X 12' with .r; rows of cane 4' apart. 
Treatments of manuring, irrigation, etc., according to the f;tandard lolanjri M~od. 
VaTietie~.-Pun<lia and P. O. J. 2878. 
Stowage of water.-April, May, Augu.t, OctoLer, December till perlIlllnen' wiltin, 

when regular irrigation i8 applied till harve8t time. 
These experiments are conducted in heavy, medium Bnd light lOil •. 
Total number of plots including those for control = 72. 
Obsert·ation •. --(I) Botanical (2) Soil Moisture (3) Root Btudie •. 
(b) Pipe8.-21 high X IS" diameter are buric,l without disturLillg tbe .<iL Th. 

main experiment with both the varietiel i. laid in the haav1 loil while in tl:e light 
and medium soil only, Pundia _is grown. Treatment ia exactly the lame U in the 
plots except that watering is not continued after permanent wilting. Rel'lilationl 
4.per each treatment. Total number of pipe_70. 

Nos. (i) and (ii) give an idea of the optimum al well aa maximum water IBljuir. 
ments of the crop while N08. (ii) and (iii) ita periodical distribution to I'" the 
maximum yield from a fixed quantity of manure. 
III.-lIIanurial requirement ", SlIgoTCfln(-

(1) Field Ezperiments.-The si<e of each plot i. 48'x3e' with 12 rowl of cane 
41 apart. 

Variet!J.-Pundia and P. O. J. 2878. 
lIIonuring.-{j(), ISO, 300 Ibs. N. (Pundia get. only 15~ Ib .. N. while p. O. J 4 

all three treatmt'nts). All other treatments .imilar in all the plot.. RtopJi· 
cation I, total number of plots 4. 

Observation3.-(I) Botanical (i1) peri,>di~al plant eampling for chemical aoalyaill 
(iii) periodical root studies. 

IV·.--Relation of water to 11I.anure--
(i) Ring8.--Galvanised iron ringa 6" high)( 226 diameter are hammerfd in the 

Boil to 3" depth, leaving 3" above ground to prevent. water spreading on the IUrfaee. 
Total water.-7S, 95, 120 aod 130 acre incheR, applied on Icre b .. ~ 
ManuTing.-{j(), ISO and 300 lb •. N. 
Variety. -Pundia. 

Replication8.-4 per e~h treatmentr-nriatione. 12, total. ~ng~, 48 .. In additiou 
there are two ringa receiving 95 acre lDche.~n 1rrlgntIOu WIth no manure 
at all. 

ObservatioR6.-(i) Botanical (ii) r.oil PDmples lor lateral and downward mOTeme~ 
of manure. 

(ii) Field Ezperiment_ 
(a) Experiment III of th' general cropping scheme. 

Total water.-95 and 130 acre inches.. 
Manuring.-{j() and 150 lbs. N. 
Yarietiu.-Pundia and P. O. J. 2878. 
Replicationa.-Two of each posaib1e coinbination. 
Total number 01 plou.-16. 

(b t III of the physiological experimenta. 
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Ob,ervation,.-(i) botanical (ii) periodical eoil sampling both for downward and 
lateral movement of mineral constituents. 

Experiment III will give an idea of the periodical intake of ~ineral constitue.nts 
while Experiments III 8nd IV together the optimum as well 88 maxlIDum food requU"e' 
ment of Sugarcane under different water treatments. 

Planting of the 8pecial phyoiological experiments was done on 23rd January in all 
the three typel of soils. Pota could not however be planted till late in April 
when the main construction of the pot culture house was completed. 

In conclusion, I am very glad to thank :>11 the member. of the staff for thE' com· 
plete co·operation they have given me. I may specially make a mention he-re of 
Mr. P. V'. Wagle who hae shown a very keen industry in the discharge of his duties. 

ENCLOSURE III. 

R: D. BEGE, 
Crop Phy.iologiBt, 

Sugarcane R8Ierrrch Scheme 
fOT Deccan, PadegaM. 

ANNUAL REPORT or THW AGRICULTURAL MANAGEMBNT SECTION rOR THE YEAR 1932·33. 

(II Administration and Staff. 
(2) Tour. 
(3) Farm and Farm Development. 
(4) Crope grown in 1932·33. 
(5) Layout. of Experiments. 
(6) Programme for 1933-34. 
(7) New plantation. 
(8) Miscellaneous. 

I taok charge of the duties on 6th June 1932 and remained in charge throughout 
the whole year. 

The subordinate staff allotted to this section a8 per printed scheme, was the Manjri 
Farm staff, which formed a strength of three graduates. Thus this section is manned 
with three graduates only. The increased acreage under cane and the new layout of 
experimentation methods involve a very large number of plota under observation as 
compared to Manjri Farm. The Manjri Farm staff is therefore found to be quite 
inadequate to cope with alI the problem~ in the scheme. This was brought to the 
notice of the Director of Agriculture and as a result it has been decided to curtail 
the work. 

The graduates working in this section are:­
(1) Mr. V. N. A;pte. 
(2) Mr. ON. B. l'atwardhan. 
(3) Mr. P. B.' Kulkarni. 

Owing to the retirement of-the permanent Superintendent of the Manjri Farm, 
who was in the grade of Rs. 22D-I0--300, Mr. V. N. Apte was specially selected by 
the then Director of Agriculture (Mr.T. F. Main) to fill up the pOst of the Superin' 
t.>ndent, PadlOgaon Farm. He was ~ansferred from the Southem Divieion and joined 
the post in December 1931. The actual working of Manjri Farm rontinu'ed till June 
1932. as it took a good deal of time after the harvest of the caue crop to wind up 
and transfer all materials to Padegson. Mr. N. B. Joshi, B. Ag. worked with Mr. 
V. N. Apte till the joining of the Manjri Staff in June 1932. In the yMr unde-r 
l'Aport the following graduates went on privilege leave :-

1lame' 
(I) Mr. V. N. Apte . 
(!!) Mr. N. B. P8.twardhan 

Period., 
21 DR"" 
1 Month 

and in their vacancies substitutes were engaged for the said periods as without sub. 
stitutes work was unmanageable. 

As per printed scheme and G. B.. No. 6061/28, dated 27th Mav 1932 I being a 
senior officer was ronsidered responsible for t.h" whole scheme. Ii was 'essential to 

t. 



.start work in all. the section. at least in January 1933. which i. the ltarling t.im. of 
the cane .Beason 10 t~e Decc~r.n. It waa therefore not poalible to leave .nythiug in­
complete In ~ny Beet.lOn. aa It would have delayed the work for lOme time. lience 
m08~ of my time dunng the year Wal taken up for fitting up and equipping the othal' 
sec~lonl. ~nd as a result. I had to leave the development of farm ana I<Jlely to my 
aewor &l!Slstant Mr. V". N. Apte who worked atrenuously throughout the year and 
completed all the farm arrangement.. in time. 
- Tour.-A special tour waa undertaken to Hebbal and Coimbatore from 3rd to 18th 
Noyember 1932 at the suggestion of the I,hen Director of Agriculture. Mr. T. F. 
MalO. to study the »rogreaa of H. M. 320 cane uriety in ltlylOre and IMIg..rcane­
sorghum hybrid.in Coimbatore. Mr. N. L. Dutt. Rao Bahadur T. 8. Vl'IIkataraman 
and Dr. Badami were kind enough to render me all help. 

FaTlI~ and Farm Development.-A. ltated above in General Report peg. 2 an area 
of 104 acres and 10 gunthas has been taken on leaae for the experimental- farm of 
the sch~me. The location of the farm is about 1,804 to 1,825 ft. above the m .... n _ 
level With an average rain fall of 18", with climatic condition. approximatinr t.o 
those of the canal zone of the Deccan. 

The area compris88 of 3 types of eoil aa per c1aalification of irrigation development. 
and research circle which i. mainly based on (1) the depth of the eoil and (2) ,he 
drainage. The acreage nnder each type i. aa under:-

.o\re ..... 
I.-'\{eiiuru slil 1'1.9.ei a~ fit for Cl\llit • • • •• 911 Berel' 10 gllrUhaa 
Ir.-Li~ht slil n)t p\~~ei f"r cane b'lt for ollly se<>80rmi cropa "acres, io IfI1nthaa . 
III.-Helvy .uil u.lfit for oane but fit for senaonal crop. . 4 acre~ and 30 1f1lntbM, 

Before the final selection of the Site the preliminary lurvey for lOil and murum 
depth was made by the Deputy Director of Agriculture. 8. C. D., POODa. Ii ,an • 
.. ough idea as to the nature of the soil. I~ ~eem. howevo:r nece".", .. y to undertake a 
regular survey of the a~ea. under the supervilion of the Boal PhYSicist. with a view to 
study the effects of SOil depths and types coupled WIth the previous or impervious 
nature of the substrata on crop production. The soile have beeo analysed and the 
idea of the composition. both mechanical and chemical can be had from the r8llllt. 
(recorded on pages 19 and 20 Soil Physicist'. Report attached herewith). 

The area was entirely under rain·fed crop. in previous year. and hence wu not 
levelled and -ieveloped for irrigation. In order to make it Buitabl. for irrigation the 
foUowing important operations were done:-

(1) Eradication of deep-rooted weeds. 
(2) Levelling. 
(3) Arrangement for laying out main and aubsidiary water cbaJ1neu. 
(4) Construction of a drain for removal, of aurplue irrigation or rain water. 

(1) Eradication 01 Deep'Tooted Weed •. -The operation of ploughing the land with 
• Tractor and Gallows ploughs (working to a depthof 1000_llW) WaA commenClf'd lOOn 
after taking possession of the land in October 1931. 67 Acres and 26 gunthaa of .~ea 
was ploughed with the Tractor and the remaining 36 Acree and 30 gnnthaa WIth 
Gallows plough. The cost of Tractor Plough CaDle to Re. fIOO.l·6. i .•.• Re. U-Q·7 
per acre. 

(2) Le1Jening -In the canal zone of the Bombay Deccan the land. are extre.m~ly 
undulating and e][ceptionally few 8xtenaive piecel of land are found of umform 
slopes. BUch as would form 8 suitable piece of land for experimental porp0!8. The 
present. piece of land which was till now never developed for irrigation haa uniform 
slopes on both aidee Wast to East and South to North. but it is not .. ry badly 
cut by ravinea. In the main block of medium soil which comprises of 961 acrell the 
slopes Tary from 0'5 to 1 per cent. on both the Bides. Owing to th_ llteep graciimta 
in some portions of the area. it wall found esBlntial to l"el them to a certain extent. 
in dividinlt the land for e][perimental blocks. which would facilitate uniform jrrj. 
gation. Thus levelling had to be done in BOIIIe portions by acraping aDd d~t.iDg 
layers from 3" to 9" io depth. The leyelled portions will naturally take a y .. ac or two 
to come into normal condition for crop growth. However. IN...,. attempt haa beea 
made not. to disturb the eoil in most of the place. except in placee where it could n~ 
be avoided. The probable depth. to which a eoil can be acraped for purpoaea of level­
ling without affecting the eoil fertility and the probable time taken by the IOil to 
yegain its fertility in case it is affected by acraping. are problema that are 118 yd 
unk~oWD. aDd the same are bei~g studied by the Soil Physicist. 

. In the year 1932-3..~ ouly a limited _28 wa~ levelled which waa raq!lired for 
.cane planting and the remaining work waa postponed for the next. year. 
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Drain,,~, •. -Even thollgh the land i8 well drained having a mnMlm 8ubstratum to 
varyinlC depths, yet to carry off excess rain, water, it was esser.ti .. 1 to have a drain 
and the ,ame of 2340' length has been opened at a sdl.table place in the middle. 

• (3) 1A!lill'.l oul Of 1IIIlin and Rub.idi07y waler cha71neb.-As the whole a:ea was 
to be laid out in .mall·.i·led plots, it required an efficient water distribution system, 
which was intended to cover the maxImum area with irrigation without any er sion of 
Boil and consc·quent vitiation of experimental ],Jocks. Heece the l'~'out of main 
channel. as well as distrihuting one3 needed intelligent designing. With the help of 
the Executive Engineer, lIfutha Canals Division, the whole sy.tem was designed and 
planned to 'llit these conditions. 'l'he conslIuction work was started departmentally 
on 1st Octoher 1932 an,1 comrleted in March 1933 with the e,ception of few small 
rond cro ... ings and tail outlets. The total length of channels for joining the areas 
with underground connection, has come to 11.892 ft. in lenl(th di.Lribut .. d over the 
whole area. OUt of these main channel length is 7812' having a capacity of carry­
ing water from 1 to 2 cusecs. 

The water distribution has been found to work well. The map of the Farm 
area showing the block., channels, etc., is attached as enclosure No.3. 

Orop. grown in 1·?3!-33. 
I.-Cane Crop-

It was decided to close the Manjri Experimental Farm on 31st March 1932 after 
the calle crop wa" harv •• ted. As the land at Padegaon was taken in Odober 1931, it 
wo.s thought advisable to prepare some area and transfer all important varieties of 
cane from Manjri Farm to Padegaon, which would supply planting material for the 
1933 •• ason. About six acres of land was prepared and the 8 selected yarietieg men· 
tioned helow were plnnted int.o six replicates in plots having a size of 6 cents. 

(1) Pundia (2r E. K. 28 (3) p. O. J. 2878 (4) H. M. 89 (5) Co. 291 (6) J. 213 
(7) H. 109 (8) Str. D. 109. 

In addition to this, a surplus area was planted with E. K. 28 and Pundin for seed 
purposes together with a second bal.rh of Coimbatore selections, receivcd from Mr. 
N. L. Dutt. Second Cane Breeder. The old museum collection at Maniri Fa'w which 
con.ioted of old long standing varieties was also planted. Thus the total acreage 
planted under cane Was 6 3/5 acres. Planting of tho crop was done in the I".t week 
of January 1932 and harvesting was commenced in February 1933. T],e crop w ... 
manured with 40 cart·loads of farm yard manure together WIth subsequent dose of 
150 Ibs. N. per acre in the form of Sulphate of ammonia top oil cake dressing. The 
sea80n was ahnormal in that the rainfall was almost cent. per cent. higher than the 
normal for the tract. The following statement gives the mean yield and Brix obtained 
per acre from the varieties :-

]\fean 
Yield in 

Serial Name of Variety. t;)n~· ()f 1-Ienn Brix. Remarks. 
No. cane p.er 

acre. 

- _._---
1 PunllJia 28·76 19·19 As most (Of the cro 

2 E. K. 28 42·79 21·74 
was 11 •• d f, r plant 
ing. re~nlts in gn 

3 P. O. J. 2878 
yiel,laro I.ot Q"ail 

40·35 22·58 able. 

p 

4 H. ]\[. 89 39·39 22·02 

1I Co. 290 41·72 21·32 

6 J.213 33·13 20·0-1 

7 • H. 109 42·23 20·14 I • . 
28·95 \ 8 i Str. ~. 109 20'36 

L 2 
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Ooimbattwe .eedli1lg t:mIu.-8ixteen BMdling cane. .. rially lIumbered from Co. 4OC) 
to 415 were received in March 1932 and the whole crop was utiliM'd for plantinll for 
_d multiplication during 1933. " 

.Ii.-Sa1ln Orop-
The remaining area of ahout 50 acres was grown with saDO. The IOwir.!!. had to 

'be done from 15th May till 7th JulT 1932 .. the water distribution lJatem w .. ~ 
organised. Owing to tbe defective lrrigation IJltem and tbe DOe.en mture of the 
80il the crop could not be grown uniformly. After the block. were marked out for 
next year's work harvesting was commenced from 16tb August 1932 and extended 
np to 7th October 1932 as the operation was badly retarded by oontinuou. heavy 

_ rains. The average ,-ield of green matter obtained w.. 15,000 lbl. Yielda up ~ 
27,000 to 29,000 Ibs. green matter were secured with early 8Owin,. in .ame of the 
lU'eas. . 

- " 

Layout 01 Ezperimentl. 

It had been already decided to have aU experiment. laid out .. per Fiaher'. 
thod of randomisation. 

. Plot Size.-In fixing the size of the plot the following thing. had to be taken into 
consideration :-

(1) The availability of the land for accommodating the lIumber 0' plot. required 
for conductmg the experiments proposed to he undertaken. 

(2) The adoption of a convenient ,lot unit for proper handling. 
(3) The dimensions that would euit the slope of the land few the eYeD diatri­

bution of irrigation water. 
It was found that method adopted in some place. wa. not applicable to the 

conditions at Padegaon. However the cane that wa. grown in plata of 81'61 )( 32' 
supplied very useful information for the permanent layout. Finally the size of 
the plot decided on is 54'441 x 32' 8S the most euitable from the view point. referred 
to above. The plot accommodates 8 rows 4 feet apart. The entire plot, gives alt 
area of 4 cents. of an acre and after excluding a ring of 4' lengthwise and 4·51 
breadthwise to eliminate border effects it leaves a net area of 2'5 cents of an acre or 
1 guntha. The number of individual canea on such an area vary from 1,000 to 1,100 
according to the variety, thick, medium, or thin and weigh from 1,8:lO to 2,000 lb .. 

In a special 6xperiment like the one where the quantities of water are being 
tested, in addition to the ring a space of 81 is left fallow all round the plots. The 
sketch showing the plot with a ring is attached herewith .. enclosure No.4. 

Method 01 Ezperimentation and Number 01 Replicatu.-To aaceriain the f.rtility 
of the land, Sann was grown over the whole area, and enn thouRh it. had growa 
unevenly owing to want of regular water distribution on account of the uneven nature 
of the Boil surface, it did supply a provisional data as regard. fertility and a guide 
for the ellsuing year, the following two methods are adopted for major experiments:-

(1) Complex experiment wit.h six replicatea. 
(2) Randomised Blocks. Iteplications varying from 6 to 8. 

In minor experiments 4 repliC3tes have been arranged. 
ProgTamme for 193.'J:Sl.-The programme a. laid down for the year u attached u­

an Enclosure. It is tentative in eo far as the experiment. of manure and water are 
concerned. After the study of fundamental. by the Crop Physiologist thie year, 
the same will have to be modified. 

New Plantation 01 Oone.-The abnormal rains which continued till the middle of 
November, badly checked the progreas of the work of conatructing channels aIId distri· 
butories. However by 15th Febrnary the area planted with cane in all aectiCJDA. 
i.e., Agricultural, Soil Physica and Crop Physiology aectiODl was 19 _ and 27'61 
Gnnthas. 

Every member of the stall in this sectiou put in strenuous work during the year. 

B. P. VAGHOLKAB, 

P,imipol ..4grU:ultural Officer, 

Sugarcane RelUlreA ReTanne, Paleg_ .. 
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ENCLOSURE IV. 

PSOGR.unOl, IN OUTLINI, Or DICCAIi BUGARCANlI RKsllAlICH BCHDIB, PADBGAOIi. 

The principal object of this research scheme is to ascertain the most economical 
method of producing a ton of cane, over a series of years, nnder the canal conditions 
of the Bombay Deccan which may be regarded as broadly typical of Peninsular India. 
The problema involved fall into tbree main categories, namely-

(1) Boil problems. 
(2) Plan t problems. 
(3) Management problems. 

'rbe research programme bas accordingly been organized under these three sections 
with a higbly qualified officer in charge of eacb. 

(1) Soil Problems. 

It is a common experience thaL irrigation damages the soil to a greater or less 
extent, especially black·cotton·soil. There is a loss of "heart" reflected in snch 
(!onditions a&--

(1) More work being required to produce tbe tilth demanded for a good seed 
bed, 

(2) A falling off in crop· YIelds, apart from such causes as a deficiency of plant. 
food. 

With regard to cane in particular, the land becomes either unable or less able to 
produce a ratoon crop or even an adaali crop. 

An extreme example of damaged soil is the case where the field has become water-
10gged. 

Some useful practical metbods have been evolved for counteracting tbis damage 
to soil texture, such as manuring with organic manures like cattl&-dung or green 
manure. 

It is, however, the object of Dr. Basu, Soil Physicist, to study' the actual reactions 
going on in tbe soil whicb, step by step, transform a good soil·textnre into a bad 
Boil-texture, and to evolve treatments wbich will prevent these reactions. 

F'rom this standpoint the most important constituents of the soil are colloidal in 
nature. The dimensions of these particles, in suspension, are usually very small :0·25 
"u" or Jess) and owing to their great interfacial surface they exhibit remarkable power 
of absorption. They are electronegative and can therefore combine with baSes giving ,rise 
to colloids having fundamentally different properties. Soils containing sodium colloids 
are very sticky, impermeable and show "swelling" in a high degree, whereas when 
sodium is replaced with calcium the resulting calcium colloids show physical properties 
eminently suitable for plant growth and cultivation. These and other unportant 
properties of the soil colloids have given a great impetus to soil scientists to make an 
intensive study of soil colloids when soil management is in question. The programme 
(If the Soil Physicist will be arranged under the foHowing headings:-

(I) Different' soil .:olloids and how they modify the properties of the soil. 
(II) Effect of agricultul'al operations such as irrigation, manurinS', cultivation. 

cropping and fallowing, on the soil colloids and other phy81cal properties 
of the soil. 

(III) Studies of the absorbing complex (soil colloids) and the ahEorbed cations 
in the soil profile as a basis of genetic soil classification. 

(I) Differe"t 80il collc>id. flTId how they modify the p,.operties of the loil.-Differenti 
soil colloids and their behaviour will be the subject of study under this section. 
Effect of addition of organic colloids on the physical properties of soils as weli as 
their effects on the availability of soil potash, phosphate and nitrogen to plants will 
be investigated. Actual amounts of organic colloids supplied by farmyard manur, 
and green manure will also be worked out in lysimeter experiments. Similarly 
inorganic soil colloids will be separated and the properties of the same witli different 
absorbed bases will be studied. Properties of a mixture of differently saturated 
colloids will also be investigated from the view points of cultivation and soil manage· 
ment., 
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(II) Elfect 01 irrigation, manuring, cu/ti"rtiOrl, uU!'P"'!! ontl f"//",,.i"'/, "It ., .. ' 

colloid. and physical proptrti •• of tAe 8011.-A statistical au"ey of the canal tract ... 
under. irrigation agriculture will (,e und~rtaken with a 'fiew to correlat. the data of 
yields, of various rotational crops and the rat ... of watering, manuring, culti .. ation and 
croppIng. Soil .~mples will be analysed from the rep........uta~ive plota (both from 
the dry and the IrrIgated tracts) in order to study the changes underKQne hy the evil 
under perennial irrigation and statiEtical relationships will be worked out htween 
various soil factor. and soil treatments. This will further b. corroborated by Lobora­
tory and field experimentation. 

Effect of growing plant-cane, ratoon and ad.ali on the 80il will also b. in ... 8ugat.ed., 
It is generall,r observed that continuous cropping (Jll'owing the .ame rrop e,· • .., y93M, 
has .a deleterIOUs effect on the crop$ th"m~l\"es. Whether thi. is due to (i) aclual 
defiCiency of plant food. materi~18, (ii) lib~ration ~f to.ic ~ub.~nc .. , (iIi) eoil addity 
produced by the evolutIOn of (;0. by the roots, (I .. ) deterIoration of the soil roll Old •• 
will be studied and modification in soil management accordin?ly .o~gest<d. SlImm .. 
fallow has been found very efficient in most case. to recupE'rate the lOil. and it is 
proposed to study the different sy.tema of fallow. and their influence on the 8Oil. 

(1I~1 Studie8 01 the ~b,oTI}ing ~O1/l !Jl.e:r (soil colloid.) and til. a~'OT6td eo/ion. ill 
the M. profile 0' a ba ... 01 qe",trr 3ml cla.s. ii~atr01\.~t udy of soil p",6lea will be 
undertaken with a view to .. lucidating the distribution of differpnt h,,,,,s and acid 
radicles in the comrlete horizon and the determination of the effert of p .. nonDlal irri­
gation upon the soil reaction and upon ether physico·chemical characteriltic. of the 
soil. This will entail the following lines of work :-

(i) Depth distribution of soluble salta and the degree of alkaliAtioD. 
(ii) Genetic soil classification on the hasis of the ab"orbing complex of lOil and 

the absorbed soil cations in the different horizon •. 
(iii) The study of the morphology of the.e soi18 by Gedroiz'l method. 
(i,") Evolution of methods to prevent. BOil deterioration. 

12) PlaT" Prnf,[errt8. 
In the life of a plant, the normal manif ... tations of ita activitie. are mainir. 

dependent on three factors, ,.; •. , cltmate, water supply and food lupply, and an." 
physiological study must embrace the.e condition. and DlUSt. diltingui.h their efled 00 

the three stages of plant life, germination, acti .... growth and matu'atioo .. 
Climate is perhaps the most important faclor in determininll; the dittributloo of 

C%ops. The Deccan Canal tract is found for instance to be 'l'8ry ra .. oural)!e to cane 
specially for the superior thick soft canes. Climate ltolao control. the "critical period." 
of water and food requirements of the plant and bioclimatic study ia therefor. "!>eU· 

tial for the true understanding of the various plant acti .. iti .... 
,Due to the insufficiency of rainfall o .. er large aft3S of the world no other factor 

is fonnd to control crop production so much as water and recourae ia therefore had 
to irrigation. The irrigation fanner thns get. a ...... ter lupply at hI. 
command' and due to the general tendency to oYer-water the crop. there i. a ~ ..... ~ 
waste of water which is obtained as in the Deccan calial tfact under a very hill;h 
cost. The ellact water requirement of the crop i. therefore a .. ery importallt prol,l .. m 
and such physiological work has to be carried out. before defmite findings can be Loid 
down. 

Irrigation brings in its trail the nece/lSity of manuring .p .. cially !or .ugarrane wll;·h 
both from the standpoint of th~ culth·ator and the Government II found to be the 
most paying crop in the Deccan canal tract. It. is howenr a great f.eed~ and thua 
the chief obstacle in the way of this crop IS the high cos~ of prod~ctlOD lIlcurt'ed by 
the average cultintor specially during periods of economic. depr.OslOn. It baa. l~ .. 
demonstrated that a large proportion of the total expend;tufe on 8ugarc .. ne la. m­
curred npon manure and ite application and· it i. widely held that the. agn .. ul­
turist overman urea his cane. It has also been suggested. that hea..,. manunn" le~d. 
to greater consumption of water and aho to 10.. qualIty of ~. The manunnI 
problem thus requires fundamental im'estigation on the inten:elatlOD .of water 311; 
manure in the soil and also on the demand of tbe crop for different. 10n8 and their 
periodical intake. 
, The physiological programme will thuB include the following major prohleme:-

I. Cli~atological behaviour of augarcane an~ rotational crops. 
II. Water requirements of sogarcane fond rotational crops. 

III. Manurial requirements of sugarcane. 
IV. Relation of water to manure. 
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r.-("ima',,'oqj~(Jl I,,,lIal'l"ollr nl jl"9arcon~ and rotati"nal ("'0l'.~.-It is propo~ed to 
let up a wdl-e'llJipped meteorologioal (,bservatory at tha .tation. Daily climatic 
re,'Ord. will be kept nnd th.ir effect on the plant activitie. will be observed. 

n.-Waltr "'Iuirtm.nl 01 ",!}arrant and rotalional erop •. -Both field and pot­
culture e~p .. im.nt. will ha arranged to find out (i) the minimum and w.1l as tha 
opti,num "')tal wat .. r requirement of the plant and (ii) their periodical distribution to 
!!"t a lIIa,imum yield from n fixed '1u3ntity of manure. Field studies will include 
(i) fiotRni.'al oh,arvations hoth morphological and physiological, (ii) ~oil moisture 
determination. and (iii) wiltin~ coefficient. A critic31 studv of the ab-olute water 
r"'luiremcnt of plant.. will be carried out by pot culture .,·periments in which I,oth 
loso I,v """I'orat inn a. well as rercolation will he eliminated. This will l'e further 
8upplempntt'd with Iy.imeter experiments in ",hieh water removed in per,'olation will 
be Recllr'l! .. ly det .. rmin .. d. It should thus he po.sible to differentiate bet ween the 
three IIIRin .vRtems_\·aporation, transpiration end percolation which control the 
di'po.al of water applied in irrig'ation 

IIJ.--.1!fwllr;al '''''I"iremelt' 01 ,~uq'Jr(>IR'.-:\ verv critical studv will be carried 
Ollt Ily d.,t.ailed chemical annly,is of the plant as regud8 (i) the i,nrmal os well as 
the maximum demand of the crop for important mineral con,tituents and (ii) the 
intake of tJ,~·" c()n,titu~nts at difforent sta.~ps of plant ~owth. Further both ~ot 
culture and fiel.l .'p.rim,'n'. will he arranwd to 8tlldy the .ffect of the important 
manllrinl ingr",li"nts. i.t .• N. P. K. on the physiolo!(ical behaviour of the plant and 
its yield. RI'"cial attention will be al"" directed to their influence on the quality of 
gul. 

JV'.--/.','/,,';nr, nf 1/'"1,, In manure.-This investi!?ation is mainly intended to get 
,.n i,le" of (i) the ultimate destination of the m.'nure applied to the land under 
"arying irri.:ation trPatment,. in other words to determine (a) what ingredi.llts ara 
taken up hy the crop. (h) wh"t are drained away in the water and (C) what remain 
over in the ooil and (ii) th .. relative effect. of water and manure on the physiological 
behaviour of the plant and yield. This study will include both field and lylimekr 
experiments and soil and plant samples will be analy'ed for imp,)ltant consdtu.'nts. 

(3) .Ilana!}",.t"t Prob/em .... 

The fanner wants to know what i. the mo.t economic crop-yield under Deccan canal 
condil,iolls. Does a 3O·ton crop pay better or worse than a ,10·ton CI"OP of cane! The 
A!:ricultllral or lIfana!(ement Section will conduct a caref"l economic inve'ti~ation into 
the cost of prod"cin~ a ton of slI!(arcane at different pitches of ~-ield within the 
ran~ of 30 to 50 tons of cane per acre. with due consideration for preser\"ing the 
.oil-texture. 

Thi. hroad probl~m will invoh'e a number of incidental problems all having all 
nltimate bearing upon the cost of production. These include--

A. SUl'arcane Varietal Investigations. 

B. ( altural Investigations. 

C. Manurial Investigations. 
D. Irrigational Investigations. 

It is anticipated that the variel4l investi!(lItions will ha\"e e very important bearing 
upon the economics of cane farming in the Deccan. Hitherto it has ~roved difficult to 
find a calle superior to puudia, but during the last few yeare certain Java varIeties, 
notably E. K. 28 and P. O. J. 2878 have done very well in the Deccan. The Imperial 
Sugarcane Breeding Station at Coimbatore has also turned its attention to thick or 
"noble" canes and there are 15 CoimbatoroJ varieties already under investi~ation at. 
Padegaon. and more will be tried. Similarly the .ugarcane-brecding work undertaken 
by the l\lysore Government with the aid of a grant from the Imperial Council of 
Agricultural Research is likely to give the Decean _ome good cnnes and a selection of 
these will be added to those already under trial. All these varieties will be subjected 
to intensive study with special reference to-

(1) the efficifmcy of the root .ystem from the standpoint of securing maximllJD 
value from fertilisers applied to the land, 

(2) maturity factors 8uch as (a) maturing within 12 months and (11) the stability 
of the composition of the juice o,-er a long period at h&neet time, 

(3) suitability for ad,'ali and ratoon purposes, 
(4) tonnage perfonnance in terms of cant', sucrose and gul. 
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As regards the cultural, manurial and irrigational problem. the work uuert.¥­
will be largely complementary to that of the Crop PhY81010giet. 

In addition, certain special problem. will be inveatigated .uch -

(1) Cultivation of lann and other green-manure crop .. 
(2) Green manuring problema. 
(3) Manufacture of synthetic organic manare and it. DIM. 

(4) Bare fallows lIerau; rotation crop. in cane-farming. 
(5) Testing of machinery for varying economic circumatancae. 
(6) Improvement of gul-ful'J!8C68 and gul-manufactui-e. 
(7) Management of land not. conaidered ideal for .ugarcane. 

In addition to the programme of work to be conduct.ed at. Padegaon i' i. _~ 
plated to supplement it at suit.able cent.rea in the c:anal lOne with .pecial ref._ &0 
testing under village condit.ions indicationa and ccnclWliODi obtained a& t.h. BeIearcla 
Station_ 

AGRICULTURAL MANAGEMENT SECTION. 

CROPPING SCBIlIUI 01' TIm PADKGAOH SUOARCAHI RBBIIABCB 8'n,"o., J'OB .... WM& 
1933-34. . 

[ndez of Ezperimef\ta eo be condvet.tI ill 1988-IS. 

Serial 
No. 

Description of Experimenta. 

A .• -Major Ezperimentll. 
I Requirements of nitrogenous top dreaaing 

with sann as basic manure for the cane 
crop 

Block Noe. 

III-A, B, C, and IV­
A, B,C. 

II Requirements of organic manure (F. Y. M.) 
and nitrogenons top dreaaings for the 
cane crop 0 II-A, B, C, D, E, F. 

III Requirements of water and the effect of differ­
ent dOR6ll and _ quanti tiM of manure and 
water on the cane crop • I.A, B. C. 

IV (A) Final trial of promising cline varieties VlI.A. 
VII.B. 
VU·C. 

(B) Preliminary trial of cane varieties. 0 Irregular ap_7. 
(C) Intermediate trial No.2 of varieties of 

cane X.A. 
(D) Intermediate trial No. 1 of vlU'ieties of 

cane 0 Irregular 'p_7. 
(E) Varieties in mllBeum block 0 IX-A. 

B.-Minor EzperifMnu. 
V Comparison of different doses of nitrogenous 

top dressings with sann, cake and farm-yard 
manure as basic manures on the cane crop • VI-A,B.C. 

VI 

VII 
VIII 

Trial of different nitrogenous fertilizers with 
Bann as basic manure on the cane crop V-A,B,C.~ 

Irregular 8p8C_ J6. Seasonal planting of cane 
Work on green-manure crops 
CA) Seasonal planting ofaann. 

o IX-B. 

(B) Trial of varieties of green manure crops 
other than ellnn, e.g., dhai"eAtl, tldid, black 
"..d,M and ahevri. 

IX Stlldy of reeponse of different cane varieties in 
heavy 80il Heavy soil. 

Remarks. 
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Major Ezperiment-A. 

"zperment No. I.-"Requirements of Nitrogenous Top DreS8ings with Sann as 
Basic Manure for cane crop". 

(1) Object.-The experiment i. laid down with a view to see with t.wo varieties 
Pundia and P. O. J. 2878 whether higher and economic yields could be secured with a 
heavier or lighter dose of Nitrogenous Top Dressing than 150 lbs. N. per acre. the 

.optimum dose found on the Manjri Farm. 

(2) Layout.-The eJ<pedment is laid down as per Fisher'. Complex "Experimenta­
;tion" method with two varieties and treatment. replicated sill: times and randomiaed. 

(3) Rotation •. -The rotation is a 3-year one as under:-

Block No. 
Crop. 

III.C & IV·C. llI.B & IV·B. III·A & IV.A. 
Cane. Nilawa. Sann. 

~4) Treatmenta.-The treatments are four. 

Serial 
No. 

I 
2 
3 

4 

Organio Manure + 

Sann. 

.. 

Nitrogenous top dressing 
in the fonn;.. of cake a~d 
Sulphate of Ammoma. 

200 Ibs. N. 
150 Ibs. N. 
100 Ibs. N. 

75 Ibs. N • 

1 
}per Acre. 

(5) Time 0/ applicationa.-(I) Basic manur&-

Sann is grown in the previous year of cane in June and buried about August.. 
An average crop of sann with 25,000 lbs. of green matter will supplr 
about 100 lba. N. per acre. 

-6) Nitrogenous top dressi1lg :-

Sources of Nitrogen 
f A = Sulphate of AmmoDia. 

t B=Safflower Cake. 

N = Total quantity of Nitrogen per acre in lbs. 

The total quantity of Nitrogen is applied iq three doses as shown in the following 
.• tateml'nt, :-\ -

Dose. Time of application. 

1 Three weeks after planting 
2 Eight weeks after planting 

3 At earthing up of the crop 

NOTII.-RotatioD crops l'eceive DO maDures. 

Quantity of 
Nitrogen 

to be 
applied at 
each dose. 

1/3 N. 
1/3 N. 

1/3 N. 

Source from which 
nitrogen is 

derived. 

From A alone. 
Equal quantities of 
Nitrogen from A and 
B From B alone. 

_."""n' No. II.-"Requirements of Organic MaDure (F. Y. M.) and Nitrogeous 
Top Dressing for caDe crop". 

(1) Object.-The object is to investigate with two varieties of am&-(l) Pundia. 
(2) p. O. J. 2878 which combination of quantities of both the manures would give 
higher ecoDomic yield. 

(2) Layout.-The experiment is laid down as per Fisher'. Complez Experimentation 
Gethod with two varieties and niDe treatments replicated siz times and randomised. 
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(3) Rotation.-The rotation i •• 3-yeal' one a. Dndu:-

Block No. 
Rotation. 

n.A& n.B. II.E & II.F. II.C & II. D. 
Cane. Nil.wa. Cotton. 

(4) Treatment8.-The treatment. are 9 ... under:-

"Senal 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Organic Manure (F. Y. M.) 

10 Carts 
10 Carts 
10 Carts 
20 Carts 
20 Carts 
20 Carts 
30 Carts 
30 Carts 
30 Carts 

(5) Time 01 applicatio1l-

Nitrogenous top dreBRing In au' 
+ ."rl Sulphate of Ammoni ... 

50 
100 
lIiO 
50 

100 
150 

50 
100 
150 

Quantitica are 
perao .... 

(1) Basic manure :-Farm Yard :Manure i. applied before plmtiag a.oa" 
(2) Nitrogenous Top Dressing:-

{ 

A=Sulpbate of Ammonia. 
Sources of Nitrogen 

B=Saffiower Cake. 
N = Total quantity of Nitrogen per acre in lb •. 

The total quantity of Nitrogen i8 applied in three dose. at .hOWD in the followio, 
statement :-

Dose. Time of appliaation. 

1 Three weeks after planting 
2 Eight weeks after planting 

3 At earthing up of the crop 

Quantity of . 
Nitrogen to be Source Crom which 

applied at each dose. nItrogen derived. 

li3 N. 
1/3 N. 

1/3 N. 

From A alone. 
Equal quanti tiM or 

Nitrogen from A and B. 
From D alone. 

Non:.-Rotation crop. receive no mannres. 

Experiment No. JIl.-Requirerrents of water and th" effect of diffel't'1lt d088ll and 
quantities of manure and water on the eane crop. 

(1) Ob,ect.-The experiment is laid down with a view to inveatiga'. with t_ 
cane varieties Pundia and P. O. J. 2878 (1) the adual qoantitie. of .alar re'laired 
to obtain the maximum cane crop, with th .. etandard dose of nitrogenous top-dree.ing 
and standard Manjri Method of growing cane and (2) to compare whether t.he incraued 
quantities of water require correspondingly increased d0888 of man ore or otherwiN. 

(2) Lay01lt.-The experiment is laid out as per Fisher'. complex experimeutatioD 
method with two varieties and treatments replicated six tm ... and randomiaed. 

(3) Rotation.-Thlt rotation is a 3-year one ... nndu :-

Block Nos. I·A. I-C. 
Crop. Cane. Nilawa. 

(4) T,eat-mentB.-The treatmente are sis at nnder:-

I-B. 
Sann. 

Serial Ql1antities of water inolusive of average rain. 
No. fall in acre-inches. 

NitrogenOUll top and dressing 
dose of manure. 

1 70 1501ba. N. 1 2 95 1501he. N. 
3 120 1501he. N. 
4 130 )501b8. N. >Per acre. 
6 70 501he. N. J II' 130 50 lhe. N. 
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(5) Irrigation.-Irrigation in each case is applied every ten days and the total 
quantities are meant for 12 monthH according to which it is distributed for each 
turn. The average rainfall is taken at 18 inches and deductions made for effective 
rain fall during the interval between two irrigation turns ffom next irrigation. 

(6) Time 0/ application-
,(1) Ba...ic Manure :- Sann which is grown in the previous year forms as organilt 

manure and the same •• grown in June and buried in August. 
(2) Nitrogenous Top Dressing :-

f 
A=Sulphate of Ammonia. 

Sources of Nitrogen 
B = Samower Cake. 

N = Total quantity of Nitrogen per acre in lbs. 
The total quantity of Nitrogen is applied in three doses as shown in the following 

statement :--

Dose. Time of ap;:-lication. 
Quantity of 

Nitrogen to be 
applied at each dose. 

Source from which nitro. 
gen is derived. 

Three weeks after planting 
2 Eight weeks after planting 

1/3 N. 
1/3 N. 

From A alone. 
Equal quantities of Ni· 

trogen from A and B 
3 At earthing up of the crop 1/3 N. From B alone 

NOTE.-Rotation crops a.re grown as usual without any special manure and irrigation. 
treatments. 

Experiment No. IV·A.-Fmal trial of promising cane varidies. . 
(1) Object~.-The objects in testing different cane varieties are to find out-

(a) The variety or varieties with a good root system to enable them to take the 
maximum advantage of soil, water and manure and to prevent lodging. 

(b) The variety or varieties with a tendency to mature within 12 months with a 
character of no bud·shooting habit and having power of retaining stable 
composition of juice for a fairly long period during the harvest time. 

(c) The va.riety or varieties that would be, most suitable for ad,<ali or Ratoon. 
(d) The va.riety or varieties that should' give a higher economic tonnage of cane, 

sucrose, and gul than Pundia. The ultimate goal is at least 15-25 per cent., 
more yield than Pundia. . 

(2) Layout.-The experiment is laid down in 8 randomised blocks. 
, (3) Rotation.-The rotation is a 3-year one as under :-

Block No. 
Crop. 

VII.B. 
Cane. 

VII-A. 
Nilawa. 

(4) Varietie".-The varieties under trial are ten in number. 

Serial No. 
1 
2 
3 
4 
5 
6 
7 
8 

9 

10 

Name of Variety. 
P. O. J. 2878. 
E. K. 28. 
Str. D. 109. 
H. 109. 
Co. 290. 
H. M. 89. 
Pundia. 
C. 360. 

Co 402. 

H. M. 320 

VII-C. 
Sann. 

(5) Manurial Treatment.-Manurial treatment is as per Manjri standard method.­

NOTB.-In the varieties, seed of Co. 402 has been received from Coimbatore for 
planting and H. M. 320 from Mandya Farm, in Mysore State. 
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EZ'Puiment No. IV.B.-Pnliminary trial of cane yal·ietiea. 

"This trial will consist. of-
(1) New strains from Coimbatore Ipeciallr bred bJ t.he Second Cane BrMd ... 

and aleo by the Sugarcaue Expert.. 

(2) New Itraius and selections from Hebbal and Mandya Farm ill JI,y.ore State. 

(3) Other promiaing varietie. traced out. in muaeum conection. 

(1) Object.-The object i. to 180 which tho.... better growth, higher aucroaa and 
-earliness. If the above character. are viaible in any oua or t.wo ~arieti... th., will 
be taken in the Final Testa. 

(2) Layout.-There i. no Ipecial layout. but. the planting will be done in t.wo to 
-four roW8 of 'ZI' length according to the seed supply. 

(3) Varietiu.-The following show. the liet of nrietie. under t.rial :-

:Main head. Serial Name oCVariety. Remarka. 
No. 

I-A 1 Co •• 16 

: )From the SeooDd C8118 Breeder, 
2 Co. n7 
3 Co .• 18 • Co. 419 • Coimbatore • 

1 Co. 351 
2 Co. 352 
3 Co. 353 } "'1.-- .... h... 'g' .... 4 Co. 355 rom the Sugarcane • lipan. 
5 Co. 356 Coimbatore. 
6 Co. 357 

7 Co. 281 J From 8ugarcarae Ell pert.. 
8 Co. 349 Coimbatore. 

II 1 H.M.606 1 2 H. M. 608 
3 H.M.607 • JFrom Dr. Badami of Mraor .. • H.M.609 

.In 1 P. O •• T. 2725. 
2 B.6308. 

In addition to the above, Pundia, Yo O. J. 2878, Co. 290 and E. K. 28 are growllo. 
(4) Treatment 01 Manure and Watu.-Treatment. i. the .. me .. per Final Test. 

trial. 

Ezperiment No. IV-C.-Intermediate trial of cane nrietiee No. II. 

Thia trial will consist of those varieties that. have been fonnd promiliD, t.o • 
ilecond degree in the prelimiDary 7arietal trial. 

(1) Object.-The ob;ect is to test them folly from an tbe pointe described under anal 
'Varietal test. 

(2) Layout.-Tbey would be grown in a strip system, duplicated. Each ftrietr 
~ccupying 4 lines of 54'44' in each 8I.rip. 

(3) RotatiMl.-The rotation ie • 3-year one a8 under:-

Block No. X-A. X-C. X-B. 

Crop. Cane. Nil ..... 
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(4) Varietie,.-The following .hows the list of varieties:-
Remarke, Berial Name of Variety. 

No. 

1 
I 
8 , 
II 

8 
7 
8 
9 

10 
11 
12 
13 
a 
16 
16 
17 
18 
19 

Co. 358 
Co. 361 
Co. 363 
Co. 364 
Co. 365 

Co. 400 
Co. 401 
Co. 407 
Co.40R 
Co. 410 
Co. 411 
Co. 412 
Co' 413 
Co. 414 
Co. 415 
Pundia. 
E. K. 28. 
Co. 290. 

• 

P. O. J. 2878. 

}

ReCeived from the Second Canlt" 
Breeder, Coimbatore, in 1930. 
1st Trial 1930·31, Manjra 
Farm. 2nd Trial 1931.32~ 
Padegaon Farm. 

I Received from the Second Cane 
Breeder, Coimbatore, in 1931. 
1st Trial in 1931·32 at J Padegaon Farm' 

(6) 7'reat7llen~ 10' Manl/r., alld Wate,.-;It is ~he same as in. t~e Final Test trial. 
ExpeTllllent /<. o. H'·D.-Intermedlate tnal of cane varieties No. I. 

This will consist of trials of cane varieties specially reeei ved from Coimbatore­
which have stood third in selection. 

(1) Object.-The object is to test them for one more yea~ to see ~heir perfo~an~ 
and if any of these do not come up to standard they Will be reJected and If any 
ahow better performance they will be selected for final test. 

(2) [,ayol/t.-The same as per preliminary varietal trial. 
(3) 'Varieties.-The following list shows the varieties grown in this trial :-

Sel'iul Name of Variety. Remarks. 
No. 

I 
2 
3 
4 
5 

Co. 403 
Co. 404 
Co. 405 
Co. 406 
Co. 409 

6 Pnndi ... 
7 E. K. 28. 
8 P. O. J. 2878. 
9 Co. 290. 

1 . 
jReceJ\.ed from the Second Cane-

Breeder, C"..oimbatore. 1st 
Trial at Padegaon Farm in 
1931·32. 

(4) Treatment 01 Mar~ur8 and Wae.r.-The same as per preliminal'J nrietal trial­
Experiment No. [V-E.-Cane varietie~ in museum block. 

This will consist of all varieties received from Manjri Farm and those rejected from 
selections received from Coimbatore. Mysore. etc. 

The object is simply to have a collection for general obsenations. 
Each variety is grown as per number of sets available. 
The followi\l, shows a list of these varieties:-

Blook No, Serial No. NameolVal'iety. 
IX·A., 1 P. O. J. 2727. 

9 P. O. J. 2725. 
3 P. O. J. 2883, 
4 Co. 281. 
6 Co. 362-
Ii \0. 2lJ. 
1 Str. Co. 290. 
8 H. M. 165. 
9 H. M. ~ 

10 H. M. 500. 
,11 H. M. 553. 
13 H. M. J:r1. 



Block No. 
IX·!.-cMIt-l. 

Serial No. 

13 
14 
15 
16 
17 
IB 
19 
liD 
21 
22 
23 
24 
25 
26 
Z1 
28 
29 
30 
31 

32 
33 
34 
36 
36 
. 37 
36 
39 
40 
41 
42 
43 
44 
.41i 
416 
47 
4B 
49 
50 
51 
52 
53 
54 
55 
56 
'57 
58 
59 
60 
61 

i68 
Name or Variety. 

H. M. 310. 
H. M. 210. 
H. M. 14. 
H. M. 320. 
H. M. 544. 
H. M. 600. 
H. M. 542. 
Str. H. M. 544. 
Str. H. M. 89. 
B. 1528. 
B. 6346. 
B. 6308. 
B. 9JB. 
B. 376. 
B. 6388. 
Q. B13. 
Q. 116-
D. 109. 
D. 1135. 
Str. D. 1135. 
Red Sport. 
Jna. 
J. 213. 
8tr. J. 213. 
E. K.2. 
ManjaY . 
Sealy Seedling •. 
){abba white. 
Cavangerie. 
Black Cane Naaik. 
Khajorya. 
Khandya. 
White Transparent. 
Yellow Maariti04 
.A.by Maaritiu. 
Manjri Bed. 
Waxy Bed. 
Str. Maaritiu. 
Elephant Cane. 
Arrowed Pondia. 
Pondia U. P. 
Kabirya. 
Bacharom Spontanaum. 
Green BpOrt. 
p. O. J. 2B78 X Seal, ..tling. 
P. O. J. 2B78 X Str.D. 109. 
P. O. J. 2725 X Nilwa. 
P. O. J. 2878 X E. K. 28. 
Pundia X 8tr. 109. 
P. O. J. 272S X KaIboncli. 



.Mino1' Ezperiment-B. 

llxperiment No. V.-Compuison of d:f{crent. dosee of Nitrogenous Top Dressing with 
Salln, ground nut cake and Farm Yard Manure as basic manures on Cane Crop. 

(1) Object.-The object of the Experiment is to see with Pundia, the relative 
a.dvantages of the three principle basic manures along with the standard and reduced 
408es of ,Nitrogen Top Drssaings. 

(2) Lay/JUt.-The experiment is laid down in four replications with treatmente 
rnndomised. 

(3) Rotation.-The rotation is aa under :-

Block No. VI·A. VI·C. VI·B. Remarks. 
I 

rop 1. Cane 1. Nilwa 1. Salln 

2. Cane 2. Nilwd. 2. Fallow. ~ Where F. Y. M. and 
groufldnut cake are to 

J come. 

(4) Treatment8.-The treatments are aix aa under:"": 

Nitro/lenous 
S.No. Basio manure. top Remarke. 

dres"ing 
Sann. 751bs. N. 1 Nitr0l!'enou8 top dreilsing in 

the form of iN from .afilo· 
I wer cake and iN from sui· .,-. Sann. 150 Ibs. N . J phate (of ammonia. ~, 

3 15 Carts F. Y. M. 751bs. N. 

~ Ditto. 
4 Ditto ,150 lb •. N. 

l) Groundnnt (,ake 1 ton. 75 Ihs. N. ') Nitrogj6nou8 top dressings in 
I the fonn diN from ground. 
>- nut cake aud iN from suI· 

6 Ditto 151! Ibs. N. J phate of ammonia. 
(6) Time of application.-Basic m~ures:- . . 

As regards (1) Sann, the system IS the same aa descnbed under preVIOUS experi­
ments. 

(2) Farm yard manure.-This is applied before planting cane. 
(3) Groun,dnut cake.-This is apphed l,efore planting cane. 

{6) Nitrogenous top. dle88ing.-

') A = Sulphate of Ammonia. 
Sources of nitrogen :- >-

J B=Oil Cake. 
N = Total quantity of nitrogen per acre in lba. 

The total quantity of nitrogen is applied in three doses as shown in the following 
etatement :-

QUllnt.ity ofnit-rgen Ronrce from which nitrogen 
Dose. Time of application. to be applied at; ench is derived. 

dose. 

Three wOOks after plant. 1/3 N. From A al<'ne. 
ing. , 

2 Eight weeks after plant· 1/3 N. Equal qnantities of nitrogen 
ing from A and B. 

3 At earthing up ofthe 1/3 N. From B alone. 
crop. 
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EZZ-Br'ment No. VI.-"Trial of different nitrogenou. fertili ...... with IaIID .. bui .. 
manure on cane crop". 

(II Objeet.-The object. of the experiment ill to compare other nit.rogeDOoa feri.i­
lizers with sulphate of ammonia .used in the standard dOH with .mower eak. witla 
8allO being the basic manure. Pundia varietr of _ to be groWD. 

(2) Layout.':'-'Tbe experiment is laid out iu four replica.... with t.h. treekDeII'" 
randomiaed. 

(3) Rotation.-The rotation iB 88 under:-

Block No. 
Crop. 

V·4. 
Cade. 

v·c. 
Nil", •• 

V.B. 
8ann. 

(4) TTeatments.-The treatments are five 88 under:-

S. No. Basic mann1'e. 

2 1 
3 ~sann 

I 
4 I 
5 J 

Quantity of nitroge:l. 
ons top drealing. 

1501ba. N. 

Fertiliaera used h luppl, t.1w 
N ill t.op drusing. 

liN tram oab + iN tram 
I'alcium oynamide. 

iN from oake + iN from 
nitr.\~ of potuh. 

l
iN Crnm cake + iN from 

•• 1Ipbate of ammonia. 
IN from oaks + iN from 

nitra t. of soda. 
From 8ulphate of Ammoni& 

alone. 
(5) Time of applieation.~(1) BaBic manure:-

Sann is grown in the previous year of cane in June and buried about AUlfu.t. 
An average crop of nnn with 25,000 lb.. of green matter wiD npplT 
about 100 lb •• N. per acre. 

(6) NitTogenoU8 tap d~el8ing-

f
A = Sulpbate of Ammonia. 
A I = Calcium cynamide. • 

Sources of Nitrogeo A.=Nitrata of BOda. 
A.=Nitl'8te of potBBb. 

; B=SalHower cs;'e. 

N = Total quantity of nitrogen to be applied per acre in Ibs. 
The total quantitr of nitrogen is applied in tbree dONI al ,baWD in tbe foUowiDg 

statement :-

Quantity of oitroJl:en 
Time of application. to bA applied 

at each dnee. 

So"J'<'8 from .... hich 
thenlt.lo~n j,. 

den"ed: 
Dose. 

1 Three weeks after plant­
ing of the crop. 

2 Eight weeks after plant~ 
'ing of the crop. 

3 At earthing up of the 
orop. 

1/3 N. 

1/3 N. 

1/3 N. 

f{d) From A alone. 
(b) From Al alone. 

-< (e) From A. alone. 
I (d) From A. alone. 
lie) From A alone. 

r (d) Equal fJ1tantity 
1 from A and D. 

I (b) Equal quantity 
from A I and B. 

-< (e) Equal q11Rrttity 

I from A. and B. 
(d) Equal qUl\ntity 

l from A. and B. 
(e) From A. alone. 

From B alone in all 
treltments, e~ 
8. No.6 aboTe ... be~ 
it is from A alone. 

Remarks. 
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Ezpe,iment No. VII.-Seasonal planting of cane. ; 
(1) Object.-This experiment is undertaken to study hoW' the three variet:e. of 

~ane, Pundia, E. K. 28 and P. O. J. 2878 behave to extend the factory season from 
120 to 180 days, if planted in different months. 

(2) Layout.-This is laid out in single plots. 
(3) Rotation.-Rotation will be fixed on the time of harvest of cane. 

(a) If hal'vested in March·April the rotation will be cane·cotton.sann. 
(h) If harvested in October· November and December the rotation will be cane. 

gram-sann. 
(4) Time oj plantin!l.-Three varieties are planted 8 times in a year as under:­

(1) January. 
(2) February. 
(3) March. 
(4) Aopril. 
(5) June. 
(6) July. 
(7) November. 
(8) December. 

(5) Manurial treatmellt.-The crop will receive treatment as in the Manjri 
.tandard method and the time of application of nitrogenous top dressings as designed 
for Experiment No.1. 

Ezperiment No. VIU.-Work on green manure crops. 
(A) Seasonal planting of sann. 
(B) Trial of other green-manure crops like "did, black kultlti, dhaincha, etc. 

(1) Object.-(A) seasonal planting of sann. 

With varying times of cane planting it may be necessary to sow sann !or 
green manure at different times during the year in order .that the bun.ed 
crop should get time enough to rot but should not remam un?ecessarily 
too long in the soil without the cane crop. It is however likely that 
sann cannot be grown successfully throughout the year. In order to see 
at what times it can be successfully grown it will be sown in the following 
months :-

March. 
April. 
May. 
June. 
July. 
September. 
October. 
November. 

Each time sowing will be done in duplicate plots of 4 cents. eacb. 
B. The olrject is to /lee what other crops can be grown as green manure crop. 

in the canal tract. The following crops will be tried :-
(1) Dhain~ha. 

(2) Sann. 
(3) Udid. 
(4) Black 'kulthi. 

These will be tried in duplicate 4 cent. plots at two times in June and Jail 
to see the bast time for planting . 

. . Ezperi"'.ent No. IX.~tudy of response of different cane varieties in heavy soil. ; 
. (1). Oble~t.-The object is to study how different Coimbatore strains both thick and 

thin Inclu~lng the sugarcane sorghum hybrids thrive in heavy soil and heW' th,y 
compare W'lth those grown in medium BOils. . 
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(2) Lagout.-TMee will lie pwn i. tw~ roWI. of 54·45' J.ngUa .it._ duplia&ioa 
(3t RottJtimt.-Thl rotatioll __ 

Cane. Collton 
and 

ber~eem. 

\Vbed. Tobacco. Reb. ;0.-81'. Big 
JapanHe 
groundnut. 

(4) VMietit,.-The following IUt. .tao ... the "arieti.:-

S. 1':0. Xam" or Vanety. Rernat'U. 

1 f'JO. 281 
2 Co.3ln 

fso .. ...., . .....,... 
3 Co. 352 
4 Co. 353 
5 Co. 355 h~ britiA° 
6 Cll. 356 
7 C'o. 357 
8 Co. 360 
9 Co. 402 

10 Co. 40R 
II Co. 412 
]2 Co. 290 
13 Co. 285 
14 Pondil\. 

15 P. O. J. 272.~ 

(5) Treatment of manure om1 afrplicotion.-The organic manure applied i. farm 
yard manure at 30 cartloads per acre and the nitrO!(enOUA top dreA8lDg i. a. ~r 
Manjri standard method as described under Experiment No.1. 

Nott~. 

(1) Plot. and plot ~i.e8.-The size of the plot .dopted in general i_ 
Entire plot = 54'44' x 32'=4 centl=1·6 gunthae. 
Main plot=45'37' x 24'=2'5 cent8=1 guntha. 

In water experiments a space of 8' is left aU round the entire plot •. 
(2) MetllOd, of ezperimentntion.-The methods adopted ar. fisher'_ 

(1) Randomised blocks, 
(2) Complex experimentation, 

with replicates varying from 6 to 8 in major experiment. and 4 in miDOr nperi­
menta. 

(3) MetAod 0/ growing cane.-For cane growing, the Manjri standard method ia 
adopted, which consists mainly of the following items:-

(1) Green manuring with sann ;n the previous year. (Sann i. grown in Jane 
and buried in August. An average crop i. 25,000 11>.. green matter which 8upplie. 
100 Ibs. N.). 

(2) Ploughing with a Gallows plough. 
(3) 4' space between rOW8 witb 10,000 8et. per acre. 
(4) Rotati01l.-Sann·cane·nilwa .. 
(5) 150 Ibs. N Nit,rogenou& top d"essings in form of , X, from Safflower cah 

and i N from sulpbate of ammonia to be applied in 3 d~. as ander :-
181 dose-50·lhs. N from sulphate of ammoll;' • ".t 3 weeks. 
2nd dost! -50 Ihs. N jN from 8ulphate or ammonia and jS 

from CRk& § At 8 weeb. 
3rd d_50 Ita. N from safflower eak. . Aa earthing up. 

In places wbere sann ia going to be replaced by farm yard manure the rotatioo 
adopted is cane-mlwa-eottoll. 

(4) f'i77Ut 01 plaftting 0/ e~.-P1ant.ing of eaue will be done betWeeD 15t.h laaDAr1 
.ed 15th :F ebruary. 

(5) IN'igatitm.-Cane will receive irrigatioll "'f!rJ 10 day" 
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APPENDIX XXIII. 

NOTE DATED TUE 24TH JANUARY 1934, BY SECRETARY ON SUB.l1OCT No. 24, APPLlcA'r(otii 
PROM THE GOVERNMEN'r OF BOMBAY FOR A GRANT OF Rs. 56,795 SPREAD OVJm .t. PElUOD 
01' FIVII YURA FOR RESEARCH ON THE 8Tl'DY OF THE DECCAN 'VINGLE~S GRASSHOFP£I\ 
("COLEMANIA SPHENARIOIDE~"). 

Attention i. invited to the enelo.ed extract from a letter hom the Governmeut of 
Bombay No. I762·A.·33, dated the 11th January, 1934 (Annexure), forwarding a 
Rcheme (Enclosure to Annexur~) for the study of the Deccan Wingless Grasshopper by 
}.fr. T. N. Jhaveri, A.sistant Professor of Entomology,. Poona Agricultural College. 

2. The cost of the Bcheme i. e.timated at, R.. 2,500 non·recurl·ing and R8. 04,295 
recurring, spread over a period of 5 year.. The Bombay Government'. contribution will 
he limited to the provisIOn of land and huilding. which are alrf'ady avaIlable at the 
Dharwar Farm. 

3. The Bcheme ha. the support of the Bomhay Pro\·incial Agricultural Research Com­
mittee and i8 now for the con8ideration of the Advi.ory Board. 

ANNEXURE. 

EXTlIACTS FROM A UTI'ER No. 1762.A·33, DATED THE 11TH JANUARY, 1934, FRO:" '[I"'; 
- SECRETARY 1'0 THE GOVERNMENT OF BOMBAY, REVENt'1I DEP\RTMENT. TO THE SECRETARY 

OF THE IMPF.RlAL COUNCIL OF "\ORl(TLTUltAL RESEARCH. 

SllBJECT :-Re .. qrrh 8rhe/lles. l/IIper;a! COIIRl'il of ·jg,intllllrfll He,"",,"', Applic'ltio'l 
jor grant .• from, for-. 

I am'dil'eeied loy the Government of Boml",y (Transfel'l'ed D~partments) to forward 
the following three schemes for grant.· in·aid hom th~ fmtd. of the Imperial Council 
of Agl'i.cultul'al Research :-' 

(i) Research scheme for the study of the Deccan Wingless Grasshopper by 
Mr. T. N. Jhaveri, Assistant Professor of Entomolo)(y, Poona j\griculturnl 
College. 

(ii) *. 
(iii) * • 

• 

am to add that the schemes were approved by the Provincial Agricultural Research 
Committee at a meeting held on 13th December, 1933. The Government of Bombay 
recommend the scheme. for the favourable consideration of the Imperial Council of 
Agricultural Research. Their contribution towards the cost of the schemes will be 
confined to the pro\'ision of land and buildings which are already available on the 
Dharwar Farm for work to be done under the first scheme and similar facilities on the 
l\Ianjri Farm in respect of the work to be done under the third scheme . 

From 

To 

* • * * 

(Enclosure to Annexure.) 

No. 52/564 of 193?). 

T. N. JHAVERI, ESIl., L.A., 
Assistant Professor of Entomology, Poona; 

TBE DIRECTOR OF AGRICULTURE, 
Bombay Presidency, Poona. 

COLLEGE OF AGRICOLTllRI!, 
Poona, 6th November 1933. 

Sub jcct.-Research Scheme for the study of the Deccan Grasshopper 

Sir, 
("Colemania Sphenarioides"). 

As desired in the Bombay Provincial Agricultural Research Committee held ill 
~une last, I hav:e the. honour to resubmit my Scheme on the above subject duly recast ill 
hght of the dlscus8Jon that took plaea In the meeting nfter incorporating all the 
details as desired in your letter No. S. 116·L-12742, dated 26th October 1933. 
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2. Tbe item of tbe control propaganda baa been altogetber deleted from t~e ICh_. 
as tbe funds for the propaganda work ar. not allotted b)' the Imperial Council 

3. The acher::d has been proposed for a period of ~ yean in t~e lint in.taDC'!. AI 
regards the expenditure for the same, the non·recurr":,g amount la RA. 2,500 and the 
recurring is Rs. 54,295. I bave provided just the necessary .taff to ~orlr the scheme. 
The scale proposed for the Chief Inve.tigator i •• ptoeial and romparat .. 'ely hlllh.M -
want a really qualified man to take up the work and al euch he ahould be glY .. n • 
higher remuneratio~. 

4. After going through the .cheme it wiIl II" lIoticed that. the, peat i. ~ Mrio~, one 
and I beg to emphasioe that this is a problem of the mOtlt Vital Importance cau.lUg an 
aggregate loBS of oeveral lakhe of ru~ee~ Ilnd ro~er!ng v~.t tract., of Karnatak and lh. 
Deccan right from Dharwar np to ~a6Ik, and I,t II 'lUlU ..... ntlal that r_an-hr. on 
this pest should be undertaken ae early. ae JI08filble. 

6. The Headquarter of the Reoearch Officer with hi. etall and LaLorator)' ahould be 
kept at or near Dharwar Government Farm, ae Dha ... ·.r Diotrict _rna to be &he orillin 
and the starting of this pest also appeara in a serious form there. 

I have etc., 
(Signed) T. N. JHAVERI, 

Aaai.tant Profeuor of Entomolog)" 
College of Agriculture, Pool)". 

A RESEARCH ScHEME )'OR THE ~TCDY or THII DECCAN 'VIlIOUSII GRAR8HN'P'IR 
("COUMANIA SPHENARIOIDES"). 

INTRODUCTION, 

The Deccan wingless grasshopper i. a typically South Indian .peciea known main I)' 
from the Southern part of the Bombay Pre.idency, MYllOre State and a part' of the 
Madras Presidency. Its original home appear. to be IOmewhere on the border between 
Bombay, Madras and Mysore. The earliest appearanc .. uf this pelt in this Preaid<'1lcy 
dates 80 far back as 1907-08 an.l it was reported a8 a pelt till the year 1915. Then 
there . .comes a period of gap for nearly 7 to S Yl'af8 during which time the activit)' 
of the insect was not reported, Rut again from the year 1924 it hal come into 
prominence and is steadily spreading and 88riol1&ly alfec'inlt the principal cereal "ropa 
of the tract specially Bajri and Jow'lr. For a time it remained as a peRt of 1'><:81 
importance, when further emigratIOn took place it a •• umed a .. rious !orrn, 'fh. 
migrating bands of hoppers, whenever th" pest. appean, have been invading new I.rens 
and establishing themselves there and the year after Yl'ar the peat i. gaining more 
and more ground and extending northwards. At present the area of occupation by 
the pest extends from Dharwar to Nasik during the span of 23 Yl'8n (1907 to 1931), 

EcONOl4lC IllPoRTANcE. 

This grasshopper is a swarming 8pecie~ and its ability to breed in cultiuted L.n.l. 
and in their immediate vicinity makes it a dangeroult put. Although it .how. mdch 
preference for grasses and cereale, crops of other ord .. r. lore not e"empt from the 
ravages of the pest. Since this grasshopper i. a new genu. of recent origin, it i. in a 
decidedly adaptable stage in its evolution and it. i. therefore an open question whether 
it. finally establishe8 itself 88 a 8pecialised peat of Graminaceoua crop. or emharka in " 
phytophagous career. The ravages done by this peat are of un oouaideraLle, but IIOfII~­
times they are 80 enormous that it makea it impossible to grow an)' particular crop 10 
a locality. Leaving aside the damage in Madra. and MYlOre, the Bombay Preaideacy 
alone suliers a tremendous los8 due to this pest. The area onder Kharif Jowar an:l 
Bajri in the tract where this pest i8 pnvalent i. 10,OO,IJOO. a,nd 2O,OO,~. CalculAting 
the average damage at one rupee per acre of Jowar and BalM each at Ita minimnm tha 
total loss in years of damage comes to oeveral lakha of rupeea annually. 

PA81' WOBL 

The work done on this pest so far is of two kinds ~ (1) Study of the Bionomica and 
seasonal history and (2) Control methods-Mechanical and Agricultural. The fir. 
has been done in a more or I... detailed way in MylOl'8 b)' Dr. Coleman, and tb. 
second has been done to 80me utent. in lIysore and in the Bombay PreaidenC)'. 

It giv~ some idea. about th~ life, seasonal bistory of the peat under c:onditiona 
obtained In Mysore (1n~e, ,Bullctm No. 2 of the Mysore Department of Agriculture) 
.and also about. the posalbdity of the oontrol of the ~ in Myson and in the DI!CCIUI 
aDd Karnatak. 
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OUR PROBLIIII. 

The study of this pest wal done in 1910 nnder Mr.80re ~nditions. .Since :hen, Jila~ 
is during the Bpan of 23 years, the pest has rhanged Its habl'" and hablt.a;t. nst:ea 0', 

being localised it has been generally spreading and so far as . our Pre~ldincy d"s ~~n-­
cerned, it has occupied an area from Dharwa,r up_at Kba~desh III a partlcu ar lrec lon~ 

of soil and crop., but has not shown any such tendency III MY80r,e ~nd Madr~s. W~y 
this so a8 well as what are the ecological influences that keep thiS 111 check III certain­
years ~nd how it reapvearl or in other ,,!ords whl!t are the. phen~mena that help t~e' 
periodicity of its appearance, all these thlllgs reqUIre to be IIlvestlg~te~. ~n fact thiS­
is more a pest of the Deccan a. can be seen fro~ the map of the dl.trl~utlon of tbese 
gras.hopper. given by Dr. Coleman in his Bulletl .. above referred to and attached here­
with and a. luch, the pest haa to be studied very thoroughly from all aspects under­
conditions obtained in the area where it is prevalent. After we have go~ complete. 
knowledge about this pest, it is hoped that the pest could be combated III a mort!' 
efficient way with a greater succ~ss. 

The main points for research can be Lroadly given as under :-
1. Survey work. 
2. Establishment of research centre for III detailed study of the pest with a view 

to evolve effective control measures. 

I. Survey II' ork. 

Survey work is absolutely essential if we are to get any inspiration for evolving any 
suitable line of control. If the origin of the pest has been from a non-pest, th" 
following investigations are likely to throw some usef~l light. How this happened to 
Le a pest! Was it not due to a change or changes in agricultural system such as 
replacement of one crop with another or extension of cultivation of favourable food 
plants, or (2) change from intensive system to extensive of certain crops or vice veraa! 
Or was it due to (3) clearing of large forest or uncultivable area into cultivation? Or 
was it due to (4) eliminating certain factors which have acted adversely on tllese 
creatures such as destructions of specific parasites, predators, beneficial birds and oth~r 
biotic or even meteorological factors; or (5) elimination of such crops which used to 
act deleteriously on insects, impairing their fertility or fecundity or keeping thE-ir 
multiplication down in some other way; or (6) was it due to abandoning any of the 
cultural or rotational methods which used to keep down the pest in check! 

N ow all these investigations are of pre-eminent imvortance if we want to trace the 
evolution of this insect from a nOll-pest. to II pest, so that we may be able to retraCE the 
stage of this insect in an opposite direction. 

~f . this s~eci"s or genus is of recolnt origin, it i. possible to trace the route fit 
vaflatlon by thorough survey of all the affected as well as lion-affected adjacent areas, 
more espeCially the connect-illg li.les-collecting and examining anatomically and physio­
logically all the variations of this put and allied acridiidre. 

II. Detailed ,tud!l 0/ the pe.t. 

It deals with the following point:-
A. Bionomics. 
B. Behaviour. 
C. Ecology. 
D. Natural enemies. 
E. Control experiments. 

A. B;onom;el.-This will &ivn all the infolmation about the periods 01 the life 
histol'y, life-cycles and seasonal history, 

B. Behav;oll,.-Under this hpading are studied the hahits 'of this pest-principal host. 
plants, alternate hosts, solitary phases, swarming phases, etc. 

C. EeoZog!/.-SttJdy of the pest in relation to climate and soil. 
D. Natural enemiea.-Study of parasites, predators and diseases keeping it under 

check. 

E. Control Ezperiment,.-Trials of different control measures after having got the 
complete information about the pest. 
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The budget estimated f~r the ICheme .... oul.. be a. und ... :-

Non-reeurriflg EZ]Je"ditllre. 

1. One dissecting Binocular Microecope . 
2. One Compound Microscope • . . 
3. Sprayers and DURtenl and Jat. apparatu8 
4. Equipmo,nt of field cag.., etc. . • 

Tolai 
Recurring Is:zpefld"ure. 

Items. I 1st year. 2nd year. 3rd yellr. 

I 

Re. I Re. Ra. 

I. ESlablishmo,nt-

I 
Special Entomologist of I 3,840 4,320 

tho, grade of CI!UJ8 II 
4,OSO 

officer of Bombay 
Agl'icultural Service at 
lts. 320 per menaem in 
the grade of Re. 200-
15--~20-20--440-2o--
600. 

Graduate Assistant (Rs. 1,320 1,416 1,512 
110-8-150). 

Non.graduate Assistant 420 420 480 
(35-5/~60-4--100). 

One Sotter (Rs. 20-1--'0) 240 252 26. 

Peon at Re. 16 per menaem 192 192 192 

Clerk on Rs. 40 per 480 480 540 
monsem in the grade of 
Re. 30-5/2--80. 

II. Travelling allowance 1,500 .,000 1,000 

1 II. Contingent charges 1,500 1,000 1,000 

Ra. 
600 
600 
300 

1,200 

2.600 

4th y ... r. 11th year. 

Re. Ra. 

4,560 4,800 

1,600 1,704 

480 640 

278 288 

192 192 

540 600 

1,000 1,000 

1,000 1,000 

IV. Rent 600 600 600 100 600 

V. Servir .. stamps 
Stationery. 

and 

VI. Labour and <-'Dltivation 
charges. 

Non·recurring 
R~ring 

75 75 75 75 75 

700 700 ! 700 700 700 

___ 1_-

---:-6~1 10,2151 10,683 
---\---

11,031 11,499 

TotJI Ezpenditure Re. 
2,aoo 

54,295 

Total • 56,795 

(Signed) T. N. JBAVERI, 
A_iatant Profe&8l)l' of Entomology,. 

College of Agriculture, Poo ..... 
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APPENDIX XXIV. 

Non:, DATED THII: 29TH JANUARY 1934, B\" Sv.cnETARY,OIi SUBlYCI No. fl/i; Ai>PLlCATION 
pnOM THE "GOVERNMENT OF MADRAS Fon A GRANT OF Rs." 37,580 (Rs. 2,630 NON· 
RECUnRING AND R~. 34,950 RECL"RnING) ~PRUD OVER A PEnIOD OF TEN YUH. 

FOR SHERI' BREEDING RESEARCH IN MADR~S. 

Attention is invited to the attached letter from the Government of Mad"as, No. 
2669-111/33, dated the 22nd January 1934 (Annexure), forwarding a scheme on sheel' 
breeding at a cost of Rs. 37,580 (Rs. 2,630 non-recurrmg and R •. 34,950 recul'rlfi~) 
spread over a period of ten years. It has been estimated that a sum of Rs. 8,509 w,ll 
be recovered t.y sale of stock during the ten yea,' •. 

The sel,en'e i. now for the consideration of the Advisory Board. 

ANNEXURr.. 

COpy OF LETTER "ltOM THF. SECRETARY TO TUE GOVERNMENT OF ]'IADHA8, DEVELOPMENT 
DEPARTMENT, TO THE SECRETARY, bIPEUlAL COGNCIL OF AGnICl'LTt'nAL nE~E.m ... !. 

No. 2669·111/33, DATED THE 22"D JANUAUY 1934. 

BeL·i.en ."d,em.- 01' .heep bTf'pt/ing. 

In continuation of my letter No. 2669-111/33·2, dated 14th .\ugust 1933, I am 
odiI'ected to enclose a scheme on sheep breeding (Enclosure) revised in the light of 11'0 
J'ecommendatiODs of the Sheep Breeding Committeo of the Imperial Council of Agri­
~ultural Research. 

2. The Proyincial Research Committee ,"ecommends the scheme. 

3. 150 printed copies of the scheme will he forwarded in due COUl·se. 

~EncJosu""·"1 
REVISED SCHEME ON SHEEP BREEDING~. 

In the Madras l"'~8idency we find the wooly val'Iety of sheep in the districts which have 
a good cold weather such as the North Salem, Coimbatore and Bellary. Most of tbe .... 
sheep are blllck lind white in colour. At Hosur a flock of Bellary sheep have be"n 
maintained with the object of evolving a white breed of sheep. All the ewes we have 
are white with hlack on their faces and ellrs, when these are mated together, we get a 
fair number of blllck lamb. and vel'y few white lambs besides the white black face. 
The white lambs are delicate in constitution and cannot stand up to conditions ftS 

well as the white black face ones. Through very careful attention some white lambs 
have heen reMed hut they are smaller, give a less wool r' eld and are not so robust in 
health. By mating white and white together, most 0 the progeny have died an.1 
penonlll1y I do not think we can raise a white flock without importing a new whit.> 
ram. Clipping is carried out twice a year, in February and August and the wool 
yield has risen for the whole flock up to 2 lb. 12 oz. The ewes clip about 1-12 oz. t'l 
2 lb. 4 oz. on the average in the year. The weight of a good white black face ram 
is about 120 to 125 Ibs. At Hosur we have a flock of about 60 ewes. If we can raise 
a white flock of sheep which will give us a.bout 4 to 5 lb. of wool per sheep, it will Le 
of great help to the ryot. It is fllirly hot on the plains; therefore we cannot expect 
to rear a flock of heavy wool bearing sheep. " 

I t is proposed to use ram. of the Riknnir breed in - order to find out the effect 
of such cross-breeding with the Bellllry breed and also to do careful selection in th9 
same breed. 

Some country ewes wilil 'he sold each year on account of age and irregular breeding. 

The price of I mms appeal's rather low but it will take bme to com-ince the ryots to 
purchase them, therdore the p"ice of ordinary country rams has been placed on these 
(lross-bred rams for purposes .of income. 



!,Ae o&ied-

(1) To breed a type of white wool aheep .. far .. pouible. 
(2) To produce a aheep w~ich ~i11 iiv. mar. and ~tt.r wool ancl a~ a bel~ 

carca&e and one whICh will respond 10 feedln. Ind fattea 81111, ao4 be 
Buitable for the climate of Southern India. 

(3) To a&certain if fheel? can Bland two lambing period. in one 'lNr if well feet 
without Buffering In constitution and pbylique. 

(4) Best time far caetration. 
(5) Teaching of better methoda of Bhearing and wool claeaing. 
(6) To investigate diseaeel of aheep in collaboration with the Director of Veteri­

nary ServicllI. 
It. has been found that ahearing twice a year, once in February and the other i. 

August, we get a bigger wool yield in the year. 

Buileling. anel lanel •• -There are enough buildillga and puture at H,"ur where \h. 
experiment is to be conducted. 

Stocking the ftnm.-I auggest that 200 ew81 of Bella", .heep be accepted .. the 
foundation atock to be apread over a period of ten year. for the two items of WOI Ii 
proposed. 

ESTIMATE FOR THE SCHEME. 

SBLEerED BBLLABY FLOOK. 

Capital Ezpe"diture. 

Cost of 40 Bellary ewe. at R •• 10 
Railway freight 
Cost of one shearing machino and extra blade. 

Total 

Recurring ezpenditure. 

Labour-

One ehephered at Re. 12 
Three boys at Re. 8 . 
Extra for shearing and dipping • 
One night watchman at Re. 12 . 

Mai"tenant:t, de. 

R •. 
400 
70 

120 

100 

Feeding chargee concentrate. 320 
Veterinary chargee 30 
Coat of dip, etc • 20 
Repairs to feeding trough., shearing machinea, ete 30 

400 

Total-Fire& ,feu 

RI. 

6110· 

1,000' 
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SBLJIO'l'BD 

lleeeipt •• 

Fil'llt year-

By Bale of wool at AB. Ii per lb •. 
_ By Bale of HI ralJlB at Rs. 6 

By sale alii barren ewes at RB. 6 

Second year-

By lale of wool • 

By lale of 30 ewel at R.. 8 
By aale of 30 ralJlB at Rs. 8 

Third year-
By B.le of wool 
By Bal. of 30 ewes at RB. 6 
By sale of 30 rama at RB. 6 

Fourth year-
By sale of wool 
By aale of 35 ewes at Rs. 6 
By aale of 35 ramB at Rs. 6 

Fifth year-
By sale of wool 
By sale of 3S ewes at Rs. 6 
By sale of 3S rams at Rs. 6 

Re. 

6' 
90 
30 

72 
180 
ISO 

80 
180 
JSO 

SO 
210 
210 

SO 
22S 
22S 

GRADED BIKANIR·BELLARY SHEEP. 

Oapital expenditure. 

Purchase of Livestock. 

First yenr-

Hundred Benary ewes at Re. 10. 
Railway freight, eto .• 
Cost of three Bikanir ramB for HOBur 

Third year-
Coat of three Bikenir ralJlB . 

Fifth year-

Coat of three Bikanir rams 

Seventh year-
Colt of three Bikanir rams 

Ninth year-
Cost of three Bikan'r rams 

Total 

Re. 

1,000 

hO 
180 

'ISO 

180 

180 

ISO 

18'-

500 

53&-

Re. 

J ,32IJ 

180< 

ISO. 

lSO= 

ISO" 

2,040 
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Reourring expend ture--
Maintenanoe. etc.--

I II III IV 'j VI I TU VIII 11 1 

----------,1-- ---- ~ 
a .. a .. B.a. ....... j ... ! ... ;k a ...... 

Jlta" lad labOar-

One farm mall8Jler. Ro. 8&-&-180 
(a.erage pa" Ro. lOr·f/e.) 

.Leave contribution It 13& per ceaL • 

,:pen.lona.,. eonlrib.tI"" a~ B·l/a per eont. 
of the maximum pa,. ( .•.• RL 130. 

·One .hepheRd It. Ro. .1 fo;- 8rat two 
,ear. and at Ro. IS for tb • ....,.eed.iag 
,ear •. 

Three bO,. at Ro. B eaola • 

~ I 
I.ZII1 1.381 1.Z91 l,t91 1"1 J.IIII I,IIIl 1,1111 1.1111 I,m 

I ! 
m w w w ~ ~ w ~ ~ W 
no 11 118 118 U8 11' ai' III III 11. 

I .! 
1« 144 116 U8 116 ... 118 1M 118 1 .. 

,: I 
1&1 11'8 In 118 .. 16. 181

1 
181 III. let 

28 18 14 18 .. : I', i 10 -i 18 

Fee4illl!' .bargel-Conoent·atq • • 82( GCI 680 ~ .) • .,i I, IlII I., 1:0 

Vetcrloar, charge., ePlt ol41p, etc. , r.c: 10 8( .., ..,1 10
1 IOJ IIG ..,1 10 

Estra for shearing and dippi.g, etc • 

.lIaintenanc_ 

B.epaln to trough., Ih,arlng ma.hlae. 80 IV til 40 110
1 

80 .01 10 1011 .. 
eto, I I I 

1-1-01----'-1---
I.~ t.MO 1,61 Z.81O: 1,&111 t •• ,,; 1.'88 1,«0 I • ...,; 1,&tO 

Receiptl. 

R •. Rs . 
. First year-

Sale of 160 lb. wool at 4 annae 40 
Sale of 5 ewes at Rs. 5 each 26 

115 

;.Seoond year--

Sale of 200 lb. wool 60 
Sale of 5 ewes at Rs. 5 each 26 

Sale of 37 ram lambs at Re. 6 each 186 
2110 

'Third year-

Sale of 250 lb. wool. 112t 
Sale,of 6 ewes at Re. 6 each 30 
Sale of 35 ram lambs at Re. 6 each . 176 

2871 
Fourth year-

Bale of 280 lb. wool • 70 
Sale of 40 ewes at Rs. 6 each . 200 
Sale of U ram lambs at Re. 6 each 220 

49C 



J8J 

Fifth year 

Sale of 240 lb. wool 
Sale or 30 ewel at Rs. 5 each 
Sale of 45 ram lambs·at RI. 5 etch 

Sixth yea~-

Sale of 220 lb. wool 
Sale of 38 ewes at Rs. 5 each 
Sale of 38 ram lambs at Rs. 5 each 

Seventh year-

S.le.of 260 lb. wool 
Sale of 38 ewes at Re. 5 ellch 
Sale of 38 ram lambs at Rs. 5 each • 

Eighth, n:ntl: and tenth years average income each year. 

SUMMARY. 

Selected BeliaTY Flock. 

Rs. 

60 
150 
225 

55 
190 
190 

65 
190 
190 

Rs. 

U5 

4;J5 

Re. Re. 

Capital expenditure . 590 

ReouITing expenditure-

First year . 
For ten yell1'8 

Estimate of incC'me -

First yell1' . 
Seoond year 
Third year . 
Fourth year 
Fifth year. 
Average for five years (Bixt.h to tenth yea1'8) at 

Rs.540 

Capital expenditure­

First yellr . 
Third year •• 
Fifth year. 
Sevent.h year 
Ninth year. 

t, • 

Graded Bikani1' Flock. 

Total 

1,000 

184 
432 
440 
500 
536 

2,700 

1,320 
180 
180 
180 
180 

10,000 

4,792 

2,040 



Recurring espenditu_ 

Firat;year • 
Second year 
Third ;year. 
Fourth f8"1' 
Fifth year. 
Sb:th year 
Seventh ;year 
Eighth year. 
Ninth year. 
Tenth year. 

Estimate of inoome­

Firat year • 
Second year 
Third year. 
Fourth year 
Fifth year. 
Sb:th year. 
Seventh year 
Eighth year 
Ninth year 
Tenth year 

Grand total-Expenditure for ten ;vea­
Capital expenditure 
Recurring expenditure. 

Reoeipts 

.' 

To~ 

Total 

'. 1.430 
1,640 ,. 1,111 
1,1'0 
1,1122 
1,"2 
1,438 
1.'.0 
1,'.0 
1,"0 

Total 

3,TIT 

!,I3c) 

'''950 

11.580 

1,II0t 



APPENDIX XXV. 

Non, »AnD TB. 2ND FeBDABY, 1934, BY SBCBftABY, ON SUBlIiCT Nc). 15. PROCEEDING. 

or TB8 SImi IlD'l'lJIG or 'nI8 SUOAB COJOUTTD HZLD IN N OVEJlBU 1933. 

The proceeding. of the Sixth Meeting of the Sugar Committee held in November 
1933 are circulated for the information of the Advisory Board. 

2. The recommendationa made by the Sugar Committee on the various items ofiheir 
Agenda bave been summariaed in the attached statement (Annexure). Tbe action taken 
em the recommendationa ia .hoWD in the last column of this statement (Annexure). 



.4.NNEXURE. 

Statement 8howing the recommendations contained in the proceedings oj the Sixth Meeting oj the Sugar Committee. 

Item No. 
of Subjeot. Recommendation of the Committee. 

Agenda. 

1 Deoisions of the Governing Body Noted . 

3 

, 

on the reoommendations of the 
Sugar Committee, Fifth Meeting. 

Utilisation of MolRllses.-Power alcohol. The most important step is to carry out an experi­
ment in the marketing and distribution of power 
alcohol in admixture with petrol as motor fuel. 
1lt is -dosirable to carry out a commereial experi­
ment in the use of power alcohol in a limited area. 
Government should mNlt the cost of equipping two 
existing commercial distilleries ,ith the special 
distilling plant required for the production of absolute 
alcohol and arrange for theFe to be worked bi the 
owners of the distilleries. An esperiment 0 this 
nature would afford the basic data on which Gov. 
ernment could come to a decision on the question I 
whether lpgislation would be justified requiring all 
petrol in India to be mised with alcohol. 

Progreu report on the esperimente I Recorded. It was Buggested that as most of the Pro-! 
conduoted bv the Government of vince. which had "' ..... ived grante from the Council ' 
Bihar and OrlMa in devising a .. tia. for experiments in <!Hoignin!! <'ane cruaherR had now 
fsotory emall-poWt'r BugaJ"'ane erush. l'Ompleted their work, a pamphlet should be com-
ing mill. pil .... d summarising the ",suits. 

A tee. report on the .. Phoenix." Cane I (i) The Sugar ToehnologiRt should be allo~ to test 
Crusher by the Sugar Technolllgiat, private milia and that th ........ t ""ports may be pub-
Imperial Count'il of Agricultural lillhed at the dist'retion of tbe CUlweil ; I 
Reeeareh. (ii) Test reports, whether central or provincial •• hould 

be tirst eonsidered by tbe 8u~ Committee which 
will deoide regarding their publication. 

No action required. 

The question baa b_ takaa up 
with the otber DepartlQlln" oI 
the Government of India. 

N_ary acuo. will be takea in 
due oourse. 

Noted by 8. T. 



5 

6 

7 

II 

II 

10 

11 

12 

Interim report on the experiment.: 
oonducted by the Sugar Technolo. 
gist in the construction and testing 
of and improved juice.boiling btl. 

Annual repoda of the sugarcane 8e6d. 
ling te~ting station, Dacca, for the 
Y"&r8 1931·32 and 1932·33. 

Annual report of too sugru'cane station 
at Kamal for 1932.33. 

Report on the su~cane research 
scheme, Bihar and Orissa, for the 
year 1932.33. 

Report on the scheme of research work 
on the Mosaic and other diseases of 
sugarcane for the period June 1932 
to June 1933. 

Note by the Sugar Technologist on 
oertain proposed chBllgos in tho 
programme of work and equipment 
of tho Research and Testing Station 
for indigenous systems of GUT and 
tiugar manufllCturc. 

S"heme for an Imperial Sugar Rosoarch 
Instil·ute as rovisod by tlio sub. 
cummitwe, 

Cer~ain suggestions were made by the Committee in 
regard to further experiments. 

Rao Bahadur Venkataraman may be asked to draft a 
standard form for suoh reports. 

Ditto 

The Report was approved 

Ditto 

The Committee approved the proposals made by the 
Sugar Technologist and also recommended that he 
should study the economics of vacuum pan factories 
to suit the requiremente of (a) Khandsaris of Nor. 
thern India and (b) small agricultural sugar manu· 
facturers such as those in South India, the plant in 
the latter case costing not more than Rs. 10,000. 

(i) That the H. B. T. I., Cawnpore, should be utilised 
for the proposed Research Institute if satisfactory 
arrangemonts can be made with tho United Provinoos 
Government. 

(ii) That the Imperial Sugarcane Broeding Station, 
Coimbatore, should be mado a part of tho proposod 
Sugar Research Institute. 

Proposals for tho initiation of future, The report of the special oommitwe was adopted 
research into the insect pests of I 
liIugarcane. i 

Communieated to the Sugar Te.,b· 
nologist for neoossary action. 

He will be asked accordingly. 

Ditto. 

Ditto. 

Th" Sugal' T.-"hllolugi.t addN8""d 
acc;,rdingly. 

Placed on the Agenda for the 
meeting of the Advisory Board 
to be held in February 1934, 
tJid~ item l!I, 

Plal'ad on tho A!,'6nda fur th" 
meeting of the A.dvi Gry Bow 
to be lul4t in February, 1934. 
tlids item 18. 

4 



ANNExUltE-eonU. 
Statement 81wwing the recommeMation8 contained ~n the proceedings oJ the Sixth Meeting oJ the Sugar Oommittee-contd. .. 

Item No. 
of Subject. Recommendation of the Committee. Action taken. 

Agenda. 

13 Application from the Government. of Reoommended 
Bihar and Orissa for a grant of 

Placed on the. Agtmda for the 
m8f\t.ing of ~he AdviiOry 'Uoarc:\ 

to be held in, i"ebruary 1934, 

16 

Re. 6,000 spread over a period of 
three years for a Bcheme of inveBti· 
gation on the pOBBibilities of manu· 
facturing Khandaari sugar by the 
single.pan method. 

Applioation from the Govflrnment of 
Madras for • grant of Re. 45,000 
spread OVel' a period of five years for 
• loheme of research work on the 
ohemistry of lugarcane. 

Soheme for research work on the deve· 
lopment morphology and anatomy 
of lug&1ocane·eorghUDl hybrids and 
of the Indian lugarcane and wild 
• aooharum.-Note by Prof. Ekam· 
baram of the Madrae UnivenMty. 

Applioat.ion Crom the Govemment of 
&roda for a grant of about Re. 25,000 
• pread over. pedod of five years for 
a Teohnologioalaection to be attach· 
fld to the Sugarcane lnvt'8tigation 
Station at ,"YaA. 

Propoaal by the Sugar Technologist, 
Imperial Counl'il of Agricultural 
RtlB8arch for an Indi .. n Sugar Trade 
Inf<>nn&tion &rvice·devot.t>d exclu· 
aivoly to the Indian indWltry and tho 
Indian markete. 

Recommended subject to the condition that the ques. 
tion of leave contribution be further discWl88d with 
the Madras Government. 

vide item 17. -

Placed on the Agenda fur the meet· 
ing of the Advisory Board to be 
held in February 1934, vide item. 
16. 

Approved 
ing of the Advisory BOllrd to be 
!'eld Q in February 1934,. lIide 
Item .0 . 

• . • • . . . • [laced on the Agenda for thfo meet.· 

The preaE'nt ad.",me may be dropped, and • reviaed I e Govemllll'lnt of B&I'OO. inform· 
Bchemtl, modified in the light of the dilac..oon which lid acaordingly . 
had taken pl_. be aubmiUrd later on. I 

Approvfld with alight moditit'ationa. It wsa deeiftld Sanctioned by t~ O"verning Body 
that it should boo brought into operation .. early sa at ite last _ting helot in Novem. 
po_ible. bPr. 11133. 

-~. 



19 

20 

21 

22 

23·A 

Note on the utilisation of bag8.B80 for 
the paper and board industries by 
Mr. M. P. Bhargava. 

Resolutions passed by the Board of In· 
dustries, United Provinces, relating 
to the sugar industry. 

Minimum prices and sliding scale prices 
for sugarcane. 

Indian Sugar and Protection-an 
economic aspect of the question by 
Mr. Noel Deerr. 

Levy of oonsultation foos for work done 
by the Sugar Technologist, Imperial 
Council of Agricultural Research, 
for Khandsari factories. 

Report on the working of the Pade· 
gaon Sugarcane Research Station 
in tho Bombay.Deccan for the year 
ending 30th June 1933. 

Tho Forest Research Institute should he reql1('st"d to 
undertake more extended experiments in the manu· 
fact.ure of paper, etc., from sugarcane bagasse. 

Noted . 

That, in present circumst,ances and since protertion 
has boen granted to the sugar industry, it is n"CE'ssary 
that steps should be taken to secure an eqnitable 
distribution of profits between the grower and the 
miller; 

That the fairest way to insure an equitable distribu· 
tion would be to link in some way the price for caM 
paid to the grower with the market price of sugar 
and preferably also with the quality of cal'" ; 

That legislation is nece88ary for .sccuring such price 
regulation; 

That the settlement of a suitable formula should be 
left to provincial Governments, providpd that in 
the case of adjoining provinces, they should meet in 
a conference and then come to a mutually agreed 
decision. 

Recorded after further discussion 

The scale of foes proposed by the Sugar Technologist 
was approved. 

As members had not had sufficiont tjme to study the 
report, discUSllion was postponed to t,he next meet-ing. 

N"eesaary action being t .. k()Q at'· 
cordingly. 

No action. 

The qu".ti(ln is und"r thl' t'on.i.I.'ra. 
tion of the Govl'rnmcnt of India. 

Recorded. 

Sanction of the Governing Body is 
being obtained in circulation. 

Will be included in the Agenda 
for the next meeting of the 
comIlllit.tee. Also placed before 
the Advi..ol·y Board, vide item 
23 (ii) of the Agenda, Fl'hruary 
193! meeting. 



A..'1IlNEXURE-concld. 

Rtatement ,howing the recommendations contained in ·the proceedings 0/ the Sixth Meeting of the Sugar Committee--co1Jcld. 

Item No. 
of 

Agenda.. 
Subject. Reconimendation of the Committf'e. Action taken. 

• 
23·B Sta.tement showing the grants reooived 

from the Government of India. for 
Recorded &col'\led. 

augar research and their allocat'on. 

23·C Correspondence with the Indian Sugar The existing pract.ice be maintained, namely that the The As8odation will bl' infurmed 
Mill. Association regarding their co.opted members are appointed by name; if the a(Jf'urdingly. 
representation at the Sixth Mtloting Association wished to change its representath'es, 
of the SUKar Committee. it might IIIIk them to resSgn 80 thl\t new members 

might then be co.opted by the Committet'. This 
P"j\'i1l'gtl should not be used too frequently. 



189 

ApPENDIX XXVI. 

NOTE DA1;.ED THE 10TH JANUARY 1934, BY SECRETARY, ON ST"8JECT Ko. 18, PROPOSALS FOR 
THE INITIA"flON OF FUTURE REREARCH INTO '!'HE INSECT PEST OF SUGARCANE. 

Attention i. invited to the attached extract (Annexure I) from the proceedin~s .of 
the meeting of the Advisory Board held in J"nuary 1932 at which the Board, whJle 
rejecting the scheme for research wo .. k at Pusa on "ugarc~ne i~sect pests includ!ng 
the carrier. of mosaic, recommended, for the favourable con"deration of the Govermng 
Body Mr. Milne's propo,al for the initiation of future reseatch into the insect pests 
of 8ugarcane, namely, the appointment of a Committee of Entomologists to deal with 
the problem and to draft a 8cheme for research. The Board's recommendation was 
accepted by the Governing lhdy. 

2. At it. meeting held in March 1933 the Sugar Committee considered the subject 
noted above and recommended that a Committee of Entomologists should be constituted 
to cOllsider the matter, the personnel of the Committee being left to be settled by the 
Vice-Chairman to the Council. The undermentioned Committee was accordingly appoint­
ed by the Vice-Chairman :-

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

2. The Agricultural Expert, Imperial Council of Agricultural Research. 
3. Mr. P. V. Isaac, Offg. Imperial Entomologist, Imperial Institute of Agri­

cultural Research, Pusa. 
4 Rao Bahadur C. S. Misra, Assistant Entolllologist, Imperial Institute of Agl"i­

cultural Research, Pusa. 
5. l\fr. M. Wynne Sayer, Offg. Imperial Agriculturist, Imperial Institute of 

Agricultural Research, Pusa. 
6. Dr. T. V. Rama Krishna Ayyar, Ph. D., Government Entomologist, Madrr.s. 
7. l\1r. P. B. Richards, Entomologist to Government, United Provinces. 
8. Mr. M. Afzal Husain, M.A. (Cantab.), I.A.S., Entemologist to Governlllent, 

Punjab. 
9. Mr. T. V. Subramaniam, Offg. Entomologist, Mysore. 

10. Khan Bahadur Maulvi Fateh-ud-din, B.A., l.A.S., Deputy Director of Ag~i-
culture, Jullundur. 

11. Mr. C. A. MacLean, D~puty Director of Agriculture, Ranchi. 
12. Mr. M. Carbery, Assistant Director of Agricultul'e, BEngal. 
13. Rao Sahib B. P. Vagholkar, Officer-in· Charge, Sugarcane Research Station, 

Bombay·Deccan. 

Secretary, Imperial Council of Agri"ultural Research-Secretary, ex-offi",n. 

3. A copy of the report of the Sub-Committfe (Annexure I-G) is attachpd together 
with copies of the technical notes presented to the Committee (Annexures I-A to F). 

4. ?-,he report of the .Sub.Com!"ittee (Annexure I:G) was adopted by the Sugar 
Committee at lts last meetlDg held 10 November 1933, Ville e>.tracts from the proceedings 
of the Committee at Annexure I-H. 

5. The report (AIl!le,!,ul'e I-G) is now for the consideration of the Advisory Board. 
If the Board agrees lt. IS proposed to address the Governments concerned asking th~m 
to submit schemes on the lines of the report of the Sub-Committee. 

ANNEXuRE I. 

EXTRACT FROM 1'HB PROCEEDINGS OF THE ADVISORY BOARD, JANUARY 1932 . 

• • • • • 
"Dr. !\IcRne in. introducinl; the subject stated that the work comprised undep the 

sc~eme was of an Important nature and he moved that the decision of the Sugar Com­
nuttee be reVl'rsed. Mr. Hewlett seconded the motion. 
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Professor Gangulee enquired if any entomological work on Bugarcan. had heea don. 
at Pusa. Dr. McRae gave detail. of t.he work done I'.nd explained t.hat if t.h. preMn' 
scheme was sanctioned, it will become pouible to carry on more definite and mten8ive 
wOlk Dr. Coleman was of the opinion that. the ..... o .. k waa of an important nature 
and should he done. But a. Mr. Fletcher wa. not in a position to &Cc£pt. alteratIon., 
the Sugar Committee may be asked tn go into the matter once more And get. a more 
modest. scheme prepared. This was, however, objected to a. b.yond the scope of 
the Sugar Committee. Mr. Milne suggested that the WOI'& may be done on lin". 
similar to those adopted by the Indian Ct'ntral Cotton Committee by aelecting ~cholar. 
to work in tbose localities where the peats oc.:ur pod to Bet up a co·ordinaLing oomlDiLtee 
for controlling the work of the Icholar •• 

DI·. Gangulee considered the scheme too expensive and was againat the expenditure 
being incurred. Mr. Finlow ,aid that if the Board rejt'cted the scbt'me it. should d 
least. add a rider that it recognised the importance of the horer 80 that perhap ... notl.er 
-scheme more acceptable to the Board could be submitted in due oonroe. Mr. Milne 
-sugfested that a Cc,mmittee of Entomologists and Mycologist. .hould be created to 
-dea with this wide flung problem. Under the direction of such a committee a scht'TDe 
for research should be framed which would then be .uhmitted to the Council. In hi. 
-opinion research scholars posted in area. where the diseases choun for inve.ligation 
are prevalent and working under the local entomologi.t would probably me. .. the n .. ~ds 
~f the case. If accepted, the scheme would he carried out under the direction cf • 
small standing lub·commit,tee which would act in concert with the Counci!". SUK"r 
Committee. Dr. Subrahmanyan agreeinf with Dr. Gangulee .aid that the rate. (If 
pay proposed were too high. The Counci oould get well qualifiEd 'Workt'1'S for Ita. 3SO-
550 for the first post, RI. 200 to 300 for the I8COnd and Ita. 120 to 220 for the third. 
Dr. Agharkar said that, in his opinion, an investigation was nece8l1Sry 'lUt that the 
,agency was not suitable in that It was too coatly. He favoured Mr. MIlne'. id .... 
He also suggested that on such a oommittee the co·operation of the Fore8t Entomolol{iet. 

.and the Zoological Entomologist should be obtained. In the reoult the Board rf'jerted 
the scheme proposed by Mr. Fletcher and recommended Mr. Milne. propollBl for th. 
initiation of future researd! into the Insect Pests of sugarcane to the favourable 00'l­
aideration of the Governi~g Body." 

* * * • • • 

ANNUCR& I·A, 

A SCHEME OF RESEAltCH WORK TO DEAL WITH THI PROBLEX or St:GARCAlfl I."ECT PIi6T1. 
Note by P. V. [,aae, Etq., O#g., Imperial Entomologut, PlUG. 

There is no ('ure for insects aa a whole. Insect damage is continou. and varied 
and when one insect i. controlled others will still be found on the increa... Ther. II th. 
instance of certain insects which depend on cane for their breeding, not Mrioual, 
injurious to cane but causing much inoonvenience and 10.. tn an industrial con...,m. 
Recently in a large cane area 80 many of tbeae insecta 'Were product'd that th..,. .. t on 
the insulators of high tension electric wire. and caused fr.quent short cirMJiting thllt 
the electric supply company had to introduce Ipecially deviaed insulators to get 0\"f1' 

this trouble. It is, therefore, necessary to have a permanent establishment lor th. 
study of all the insects that breed on cane. 

Main Line. 01 Work. 

-The. insects damaging calle include Termites, Crickets, Beetlel, Shoot, stem anti 
root·bonng caterpillars and juice-sucking bug. and othera. Among them thoae t .... , 
cause most .injury are.: Termites and Shoot, stem and root-llOring caterpillars. 

1. Termlte8.-Termltes (called white ants) live in the ROil and attack newly plante .. 
~ett8, ~oung shoo~ and. roots. Very little i. known of the species of termite. prel!ent 
10 IndIa an.d their habIts. Some time ago an Entomologist discovered that on a farm 
whe~ termItes were ~ad and much money was being apent in digging out termite 
colomes that ~h~ ,:olonles ~ug out were those of a harmless specie. and that the neata 
of the really lDlunous species were overlooked. Termites will have to be oollected and 
identified and their habits studied before control methods are devised and tried. 
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2. Til. SIIoot,boTer.-The well known Shoot· borer is StirpoP"ofJa .. it·ella Fabr. 
Another .pecies, Sci,!JOplI"ga fIIo""o/'flma ZeU, a\.;o occurs as a shoot·borer. Furthe~ 
observations are requu'ed to lea"n the rallge of di.tribution of the.e insects and their 
habits. 

3. TA. ottm·b",er8.-At p ..... ent we know of ,three impOl·tant s~em,"or .. rs.: .4rfl"'~" 
,tictiaa'pi, Hmp. ('IIi[o. %0110[[118 1'5~lnh. and .I?wtraca .·.,~?ota "I~. ~efOie 1912,.t 
was held hy many that It was one Insect the lIfoth borer . that hOl.ed In cane. ,maize 
and juar (Sorghum,. To protect sugal'cane from borers. maize and I liar ,were trll:d a. 
trap crops in certain places and no I'esults were noticed. Careful exam Ina lion 01 tho 
moths .howed that they belonged to sevel'al species with different ho~t plant pre.ferellce •. 
Besides the three species mentioned above there, are others which, OCCUl' In 8mall 
numbera or only in cel·tain area.. EKtenslv,e collectIOn ,an~ m~rphologlcal studies alone 
will give defilllte information on the speCies, theu' distrIbutIOn and food·plants and 
natural enemies. 

4. 7'/u Toot-borer.-Thi. pest Emmll/o(·.'ra (['ptesulta Swinh. is also sai,d to "ccur 
on maize and jliar. In 1917 this insect was not conside .. ed, to be of g .. e,at Impo.-tanc~. 
Since then repo .. ta have been .. ec(vied leading to the conclusion that the ms~ct ,'" today 
to be estimated as a s .... ious pest. Fu .. ther study of the blononllcs of thiS IlM~Ct I. 
also u .. gently required. 

Above are instance. of four pests which require immediate investigation. Fo .. any 
cont .. ol of the damage done to suga .. cane ,by insects it is necessa .. y to ~Ia~e as complete 
an investigation as pOSSible of the, haIHt.. seasons and areas of distribution of "II 
the "pecie. that feed on cane in IndlR. Predators and pamsltes which "ff .. ct a natu .. al 
oontrol on the multiplication of these insects will also have to be closely studi~d. l'h~ 
object of these studies will be two·fold.....,ne, the de,·ising of artificial control m~thod. 
againMt the importsnt insect pests and two, th" encoUl·agenwnt of natuml enemies oy 
breeding and liberating the parasite. and p .. edators of the pest •. 

Another line of work tht is url1entiy requi .. ed is the examination of new varieli .. " 
of sugarcanes for their susceptibility to ins .. ct attacks. If the new canes that Me 
distribut .. d are not Ie., pI'on" to be attacked by insects than the old varieties which 
they are intended to displace the problem of insect injury and consequent financial 
loss will only incI'ease. 

Work on these cane insects could be .tnrted immediatelv as considerable inforOla· 
tion on cane pests ha. b~en gathered at Pu .• a and by the Entomologists in the ,'ariou. 
Indian Provinces. 

LOCATION OF LABOR.\TORIES. 

Pusa could be ~Iade the headquarters :\S it can help :-(1, with labo .. atory :nld 
library facilities; (2, with the sel'vices of artists; (3) in the identification of insects and 
(4) in the proper housing of insect collections and other museum objects. There would 
be great saving in expenditure on buildings and laboratory fittings and Entomologic;11 
publications if this is acceptl!d. If Pusa is made the headquarte ... for wo .. k 011 sugar­
cane insects it. would I. .. Gesirable to have two sub·stations, one suitable fo .. tht" I· .. nrilll' 
and study of the development of the ins~cts found on cane and as a ~entl'C' for the tria'l 
of control measuros and another suitable for the rearing and dist .. ibution of pal'l\sitic 
and predaceous insects. The fi .. st sub·station could be Dehra Dun which (1) is a 
cent~al place in the Ko .. th Indian cane al·ell. (2' is easy of access and ,(3' where prohahly 
housm~ and land would be eaSily a\"llliahle (4) work could be cart'led on wit.hont in­
co~velllence during summer as it seldom gets Y~ry hot in Dehra Dun, and (5' the 
eXistence of a weU·de\"eloped Entomologll·a I Sechon at the Forest Research IllJtitute 
there is also an ad'Mntage. For the second sub·station it would be necessa .. y to sel .. ct 
a place where the summer is not so hot and the winter is not so cold as to s'!nd 
insects parasites and predators into aesti'·atioll or hibernation or to kill them off 
when lib .. rated in fields, and transport facilities bv land and ~ea are also a,·"ilabl .. 
A place like \:iU\~olpataru would perhaps meet the~e demands as (1) it is in '1 can; 
growmg area, (2) IS ,a port and a Ra.lway centre and (3, is close to the Anakapalle alld 
~~'.'Ikot E~perlDlental farms. It was from Sanmlkot that a Japanese Entomologist 
VIsltmg ~ndla for co\Iectmg parasites t~ be exported to Japan for the contl"Ol of .orne 
of theIr Illsect pests. collected the C'hakld pal'asite Tricloogra",,,,a ",;II/(t"111 Riley ..-hi"h 
it is believed could be, used in. India against sugarcane stem·ho .. ers. lIIY"OI'" Stnte 
and Ceylon are now uSlllg pal""sltes of tIllS genus Dnd Yizagapatam is close to these 
areas, 
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STAFF REQUIRED. 

The staff for the work of the kind I have suggested should include :­
One Sugarcane Entomologist. 
Two Senior A8IIistantll. 
Three Junior A •• i.tanh. 
Three Typist clerke. 
Three Fieldmen. 
Three Setters (Laboratory attendants) and 

Three ChapraBBis. 
The Sugarcane Entomologist will have his h .. adquartera at PUM. On. 8.nior A •• i.t.­

ant will be in charge of Dehra Dun and the oth .. r Senior ASli.tant will be ~n charlte 
of Vizagapatam. Each of these three offic .. rs will have attach.d to him on .. Junior 
Assistant, one Typist Clerk, one Fieldman, one Setter and one Chapra •• i. 

EXPE"SE~. 

The recurring expenditure i. indicated in the table bl'low, and amounts to roughl1 
Rs. 40,000 a year. 

Besides the amounL for aalaries about RI. 30,000 will be Hqui,...d duri"" the fi ... , 
year as a non-recurring expenditure for quarten and laboratorieA. Perllap" the Cane 
Entomologist could be housed in on .. of the PUBa vacant CI.... I 1.unll"low., th •• tal! 
at Dehra Dun and Vizagapatam could live ;n rented houle., and then there will "­
need for quarters for Borne of the staff at Pu .... only. 1>Ion .. y will aiao be rt''1uir"d for 
building and equipping the two sub-station laboratories. The coet mOlY be roughll 
estimated as follows ;-

A. Recurring. 

1. Salaries. 

PIlY of Sugarcane Entomologist, at RI. 1,000-00-1,250 
Pay of two Senior AMistanIA at Re. 150-2Q-350 
Pay of three Junior Api.tants at RI. 100--10--150 
Pay of three Typist c1erkl at Re. 60--5-85 
Pay of three Fieldmen at R .. 60--5-85 
Pay of three Setters (Laboratory attendants) at RI. 40--5 

-65 
Pay of three Chapr88l1is at RI. 12 each 

Total 
2. Travelling Allowance • 
3. ApparatuB and ExperimenIA 
4. Contingt'ncies (Stationt'ry, bookl!, postage, ete.) 

Total (Firat yeAr) 

Allowing for incrementa averAge annual expenditure would be 
roughly 

B. N Oft-recu"iftg. 

J. Quartera for one Junior Assistant at PuB8 
for one Typist at Puaa 
for one Fieldman at Pu .. 

" for one Setter at Pusa • 

• " for one Chaprll8si at Pusa 
2. Laboratoli ... at Dehra Dun and ViZllgspatam 

3. AppRratus and laboMtory equipment • 

Total Non.recurring Espendiu.re 

R~. 
12,01/0 

3,600 
3,600 
2,160 
2,160 

1,440 
430 

25,390 
4,000 

3,000 
2,610 

35,000 

40,000 

R •. 
8,000 
4,000 
4,000 

3,000 
1,000 
8,,000 
4,000 

30,000 
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ANNIIXVRB I-B. 

THE PaoBLDI or INsECT DAliIAGE TO CANE AND SOlll: UNES or INVESTIGATIOIll_ 

It is I think generally agreed among all those wh;)~e work lies, with sugarcane that 
insect attack on the cane crop in the northern pOlilOn of British India does more 
-damage than all the other known cane diseases put together_ 

In the coune of the last twelve years I have had many opportunities of seein!t the 
damage done by in.ect~ to 8~nding cane and I have no h!,sitation in saying that 4,0 per 
cent_ i. not an excessive estimate of the damage done In a bad year and the Insect 
menace is the greatest obstacle we are now faced with in the development of tho 
Indian sugar industry on secure lines_ 

An organised plan of campaign to deal with, the los.es caused by, insects in all .10 aspects is long overdue as not only are we totally unable to cope With the damage 
at present being done but we are never free from the liability of increased trouble in 
the future if 80me organised method of lessening the damage is not worked out_ I 
attach herewith a list of sugarcane pests kindly furnished to me by the Entomological 
Section, Pusa. 

The chief damage to the standing cane crop in my opinion is done by the horeIB, 
top, .tem and root, leaf sucking insects and beetles_ The COl'll aphis (A. M. Fitch) is 
linked up with the transmission of a most dangel'Ous disease (m~saic) in other countries 
but its working hou1'8 in North India appear to be 80 few that I think we can kolVoI 
it out of the category of destructive insects in Northern India at least until mosaic 
becomes more definitely harmful in that area. 

Termites or white ants represent a type of insect attack which can be dealt with 
'under ordinary conditions-as its spread is comparatively controllable and experiments 
.connected with its destruction and control do not of necessity affect other cane work. 

Termit.es or white snts. 'fo use their morc general name do a gn·at deal of damage 
to newly planted cane. 

Thel'e are three known ways of dealing with them :-
1, Deep and frequent culrtvation of land. 
2. The URe of crude oil emulsion in the irrigation water 
3. Stooping of cane sets. 

1. The first has been adopted with great success in Pusa and we now bave 
far less white ant attack than formerly and OUI' rotation in which . cane 
follows a thoroughly rotted green manure crop has assisted in lessening 
the incidence of the attack, bllt any attempt to yrow cane on light land 
Ollt of tile ordinary ,'otation i& certain to produce an attack. Growing 
cane on heavy low land is a certain solution for white ant trouble which 
really only occurs when (ane is, in my opinion, grown on un8uitabl~ 
land due to outside cauoes over which we have no controL Land which 
has held a. regular white straw crop rotation is also liable to white :.nt8 
but I consider that if land is properly worked and kept to a proper 

cane rotation, and such mar.ures as half rotted }'arm-vard manUI •• 
which attracts white ants, are avoided, the damage can b~ kept down. 

2. Crude oil emulsion in the irrigation water is our standard treatment for 
nursery cane when attacked by white ants, it 18 cheap and efficient-­
but its use is bmited to irrigated cane. 

3. Stooping of sets.-~his is the obviolls wa~ to ~eal, with white ant attack 
Ilnd a well conSidered hne of research IDvestigatlOn on this point should 
produce results. We have tried tar and oil on sets and neem c.ake 
so~n in furrows with sets, but all to no effect. S()metliing repels the 

white ant, as frequently a few sets are left untouched in rows which 
are otherwise completely eaten, hut we have no knowledge of what this 
is or how it -operates. 

The white an~ has apparently a preference for _ ce~tain ,canes, mostly those of higher 
IIUCI'Ose content, It would appear, but I am uncertalD If thiS may not be linked, (as high 
sugar content almost always is) to weaker agricultUl'al habit which possibly possesses 
less defence against the white ant. 

Delayed. germination apparently ~ou not ~f nec~ssity encourage white ants. Co. 
205 which IS notable for the above IS not speCially Iia?le _to attaLk. Any injury-lonl( 
cabba~e on sets, dead eyes, seems to attract, but thiS IS not a general rule in my 
~xpel'lence. 

W01·~ on this part of _ the insect pests problem could be conducted anywhere aa 
control 18 easy and there 18 no fear of damage _to other cane experiments. 
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Leal Suek;ng 1Mectl. 

Leaf Bucking insects do not in my opinion conltitute a aeriou. danKeI' in Korthe", 
India at present. The four months' period during which lhe can. mak.. it.e ('hId 
growth is 80 short and leaf formation and growth 80 fu' lha' the eumulati~. elff(" 
of partial leaf destruction doea not seem to have the lAme elfed on the growmg ('808 

trop a. in other countries where the crop i. on the land for two years or 80: I 
consider in this case we can he said to be definitely prote<.-ted "your nceptlonal 
climatic conditions. 

Btt", •. 

Two outhreaks of the Alis90notum beetle have been reported from Kamrup anJ 
Shamaw and considerable damage hu been done by this peat. Th. incr_ .Dr the 
pest at Sahmaw is constituting a seriou5 menace to the cane indu.try there. LaII' 
Tear over two millions of the bt't'tlt's weI''' caught and d .. otroyt'd hut .till it i. on the 
IDcrease. 

In my expt'rience by far the greatest damaKe i. done by the call' boren, top .tent 
and root and the dama'ge they do to a cane crop i. int'reased by thO! f&C'\ that not unIt 
is the mill cane ruined but in casp~ wht're a auhll'quent crop hal to be planted fro ... 
this set'd owing to isolation the risk of a cumulative attack i. alway. pre .. nt if Ule 
!",eatest care is not taken in gplecting the seed and much ('Xt"" expenoe i. thpl'f'hy 
IDvolved. 

The Entomological methods of dealing with the borer are, I believe;-

1. Traps (light) collection of egg maRses and other minor method. which "PIM"'r 
to he unsuitable over large area •. 

2. Parasitism.-This line of work which appea,r. to olfer hy 'a, the Kre"te.t 
opportunities for controlling borer attack i. at present und .. , a di.tind 
doud and the Porto Rico Technological Conferent'e psoaed a r .. oolution 
in March, 1932;- , 

"In view of the great publicity which haa been given to cOItly attempt. in 
various parts of the world to control the cane moth hart'r (Diatraca) by 
mass breeding and liberation of 'fri~hogramma and in view of the 
fact that Entomologists who have been engaged in thi. work on a 
comprehensive scale are in wide diRlIgre"ment a! to the practical ,"ulta, 
if any, of this method, thi. conferent'e after examination of an publiohrd 
evidence cannot endorse the plan ontil unanlwe,able stati.tical evidence 
of its efficacy is forthcoming." Thi. authoritative pronouncemt'Dt can 
hardly be said to inspire confidence. N eVt'rthelt'88, theJ'8 can bto n~ 
doubt that if a ~olutioll along these lint'" cnn he found it will ,.0 fllr 
to deal with the problem of borer control on cheap, effective .ni 
permanent lines against these pests. 

Other Entomological lines of work may Le in progrt'"1 but I am not in a poaitino 
to deal with them a. a layman nor to ~nmt'n& on thfoir efficiency. 

I now pass to the liDea of r_arch which are in a cntain 881198 outside the work 
of pure Entomologists and which in my opinion olfer the moot promising means of 
leading us to methods which will radically usi.t o. in our inae...t campaign. 

TA" SU,f: .. y P,obl,m. 

WAat i3 the propnrti()fl 01 borer attack 011 difftrent I'mtu and A01I' CQ1I Ire t.,imat. 
;t-i, it inerea,ing or durea8ing on our ntlC can..,! 

. It is of the greatest impo~n~e that we should know with the I ... t possible delay 
If the new canes we are nOlo glvmg out are more .ulICeptibie to horer attack than the 
('Anes they are replacing. There i. no doubt that Co. 214, Co. 210 and Co. 213 hr.ve 
prond less vuln-:rable to harer than the Hemja cane they replaced and in the coor ... 
of my toOl'S dunng the last twelve yearl I bave obtained conaiderable data on tb,a 
matter and have .always kept a very ('Arefal ~ye on this .. pact of the cane qoeetioa 
and the damage mvol.'·ed. , I do not however find thi. point kt'pt in mind ,..gardinjf 
the new canes now belDg gIven out elsewhere. I find tht'y are judged baall,. in sma!} 
p'lo~ sucrose a~d to~nage and othel' mill and agricultural points only. 1 do rw' 
lind the Entomologu:al ~Id. 01 tAe Q,u3tiOJl U receiving tAt eoruideratifnJ it dU'-'fJr .. 
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~o1Uidrring tll~ damage inl·olved. One of the chief cant' province. does not "\"l'.n PO$Sl'ilS 
an Entomologist which is P. lurid exam!.'l .. of Ih~. attitud .. tow~rds this m~,.t I.mportant 
prohlem. Small isolatl'd ploto of a particular var.ety are not a means of Judgmg borer 
damaf(l' on a large Beale and neVel" will b ... and their use app .. al·! to have been replac .. d 
by large scale survl'y. in most countries where the bor .... is being systematically d .. alt 
with. 

It may be news to many people here hut it is an undouhted fact that due to the 
failure of cane breeden to recognize the bor .. r menae., in the past many counh·i .. s are 
baving to discard their new high Bucrose can ... Rnd rev .... t to th .. can .. s th .. s~ new 
enneR supersed .. d. Tn ,Java in 1920 borer was practically n~gligiLle. In Jam in 1!l30 
borer waR a very big itl'm and the damage .u.tain .. d hy the new calles such as P. n. J. 
2878 was 3 to 5 times a8 much &It that in the canes they 8upersl'dl'd and Ill, danulIje i, 
on III_ inrreme. 

Porto Rico, Louisiana and the 'Vest Indies have this pl'obll'm already hefore t.hem 
and have already obtained data whicb enahles thl'm to show clearly that their npw 
can eM will have to be discardl'd and replaced hy the o .. iginals ail they are hl'ading for 
disastl'r. 

Antigue and St. Kitts fillli P. O. J 2715 and 2878 more attacked than B. H. 10.'12 
and S. C. 12/4. 

In St. Kitts the P. O. J. calles were heing di.carded. 
B. H. 10/12 is 25 per cent. tv 30 per cent. mord affected than S. ('. 12 '4. 

Plant cane is invfl,.jably more affected than ratoons. 
III Porto Rico B. H. 10/12 and S. ('. 12;'4 are marl' hl'a"il~' attackl'd than the 

original val'iety Crystallina. 
Dr. Hazellhof states that ill .Tava P. O. J. 2878 and P. O. J. 2883 arl' 3-5 times 

more infested than E. K. 28. n. I. 52 also remains little damagl'd. 
The ahove fl'w reports show that the industry is in danger of recl'i"ing a definite 

8f!thack, from this one cause alone. 
'Ve have in India no such information and it i. esselltial-as a first lille of resl'arch 

work-that we obtain it throughout the cline growillg tl'3cts without delay . 

.Y PIt· Canes. 

Observations must be malle on a pl'Oper hasis as to whetller new "arielies of cane 
suitahle in all othl'r respects are Leillg or likel, to h" attacked bv horer to a greater 
ex~ent than those already existing in general culti'·ation. If lhis 'is so progre2' is not 
belllit made. 

Stantlardi~alioll of nUlllorl. (Jf «t>malinn. 

A committ.ee has lately.been Ret up to sta.ndardise method. of estimating borer fltt3ck 
on dIfferent ca~es. I C01l81dl'r we should wlthoub delay ohtain their considl'red opillion 
an~ ad upon It as far more work has Leen done on this subject in other countries 
whIch have larger staffs and more experipnce. 

. The. following standing ('ommitt .. e to standardise methods for dl'termining horer 
mfestatlOn was appointed in March, 1932, at Porto RiJ,'O :_ 

Dr. 111. D. LealiaI'd, Porto Rico «('hair). 
Dr. G. N. Walcott, Porto Rico. 
Dr. W. E. Hinds, I.ouisiana. 
1111'. H. E. Box, Antigua. 
lIIr. T. E. Holloway, Louisiana. 
Mr. R. W. E. Tucker, Ba.·hados. 
1IIr. D. L. Van Dine, Cuba, 

and might with ad\'antage be commullicated with. 

O~ce wl~ are ~n poasession of this data we shall know whether we are proceedmg 
on I'Ight Ines WIth our ne d' t ·'b t' h - . 

I
. h'I' . w cane IS 11 U .ons or wether we a.'(' merelv IIIcr .. asiu'" 

our la I Ity to ho...... losses. • .. 
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TA. CaJle Brltding Sid~. 

'l'he second line of work which appt'8r. profitable in thi. conn...,tion i. the br .... di,,' 
-cf a "borer proof" or perhapa I .hould l3y more accura~ly a "borer r .... i.tlnt .. "an .. 

Recent work in Java 1>y Dr. Hazelloof haa proved that a variation in IP8f ~pindl. 
thickness i. directly correla~d with re8istance to top borer attack and a nry vote", 
factor in reducing the damage to a C1"'lp. 

It would not appear beyond our power..-other thing. beinll equal-to ..,I.,.;t a·,,1 
-f'lIperiment with a number of cane. of thi. type Bgainat the normal type with a vi.,., 
to testing out the validity of thi. discovery and ita relation to our own Co. c .. n .. In 
general cultivation. 

'Vork on such lines would bl! provid .. d with data from the .tandardiAf'u. m~thod. 
for determining borer infestation and would Coml in my opinion a v"ry fruitful ..... '.rcA 
of research on the main problem. 

It is quite unnecessary to atres8 the point that India with ita enormoua acreage 
mostly in small plots and under DO united control i. totally unal.l. to adopt allY of 
the borer control methods found useful in island. or count .. ie. with a amall cOlltrolldd 
-acreage of cane. 

I now pas. to problems which are more link .. d with the agricultural side. Th _ 
_ are the effect on borer at.tack of : 

Times of planting, 

Deptha of planting, 

Manuring, burning of trash, 

Rotations and ratooning. 

All such re"('arch work pre· supposes and require. c?n.iderabl. borer attack to ""abl. 
its experimenh to be brought to a definite conclusion. For thi. reason hardly any work 
-on borer has been able to be carried on in the New Area a8 tile damage to our lith .. , 
-experiments would nullify such a large range of work that much time and mon"1 would 
be wasted. It Aru got to be primarily and clearly realj.ul that any .clteme 01 ".ta"A 
work on borer, pre·'"1'ptJ8t. a long period 01 care/ul inve.tigalion on tAt damng. '/""t 
by an insect wAich tVe Aave at pre.ent no lIjeam 01 controlling and whic. i. tAue/'If' 
free to damage all otl.er cane plot. and ezperiment.. For tA;' rClUon the work 0" cane 
pe~t8 0/ fhi, kind must be corried on at a .fotio" sel apart ab4uluf.I, I"r In-ert put 

-re,earel. and no otAer 8cAeme can bc ,upptlTted with .afety. 

We have a certain amount of evidence that manuring a .. i.t. cane p .. at borer -.ttack 
-but this may be linked up with the rainfall which we cannot control. 

Tl'ash burning is held in India to les8e.. borer attack but other countriea do 110& 
agree. This may be due to certain fundamental differenceo in cane cultivation and the 
,handling of the crop and require. investigation. Similarly a lang rotation and no 
ratoons is said to keep down borer, but bele again we have no actual data and the 

statement is made in other countries that plant cane i. alway. more attachd than 
ratoons. 

The efficacy of burning or non-burning of trash can only be definitely te.ted hy a 
long series of experiments culminating in a bad borer outhreak on one .ide of the 
-experiment. Trap crops al80 for testing their efficiency require a borer outbreak and 
the e~ect of ratooning on borer infestation i8 likely to infeot all neighbouring Cdne 
-experiments With the moth. 

I have left any questions of staff and laboratory equipment for the above achem. 
to those m<;>re fitted to d£'al with the matter and have merely in thi. note outlin .. d the 
:more pressmg problems for investigation. 

(Sd.) WYNNE BAYER, 

01/'1. Imperial .A.piculturid. 

Dated 8th July 1933. 
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List of sugar.:ane pests u-ith a shorl account oJ the damage caused by them: 
I. Bor .. a-

1. Scirpophaga nevel/a. F. In young canes itO causes "dead--hearta ". In 
old can"s when shoots are fonned it continues 
to attack and top shoots are damaged. The effect 

"fthe attack by the larvae is always disastrous to 
the plant fllrther growth is stopped in every case. 
Only very vigorou$ plants whether young or old 
can give out side shootq or branches. 

(Top shoot, bo .... r). 
(Scripopagha Kan/hogaatroll<l ari­

ftua). 

2. Scripophaga monOB/igma . 

:I. Emmalocera depre88ella Root 
Borqr. 
(- Pepua dApl'f\ssella;) 
(Palyochs sac~harolJa) 

4. Chilo Zonellua-(-Chilo sim-
plex). 

!i. Dia/rata tJenoaa/a . 
6. Dia/roea auricilia . 
7. A rgvria ticticraBpi8 

8. Argvria tumidocoBtali8 
9. Se8amia inJerens 

10. Se8amia uniJormiB 
11. X yloboru8 perJorans, Wlk. 

II. Sucking Insects-
1. Pyrilla abeN"fJn8 
2. P. PU8ana. 
3. P. PorpuBilla. 

4. A lourolobu8 bamll.fl81s 

li. Xool//(l8kollia bergii 

~. Ril'er",'-a Berch", .. 

7. P .• eu<lococru8 Barch",'. 

8. Pseudococeus sacrlla.·iJolia 

9. Ad,rde japofl;ca 

lB. Leaf eating insects-
1. Phidodonta mode8ta 

2. Hieroglypl.t.8 banian. 

They are also found boring the t()PS liko S. ,,"vella 
but are leas common. A minor pest. 

It is a specific pest of sugarcane and causeR the 
greatest dam"ge of all intarnal borers. The 
C!aterpillar usllally enters the base of t,ho shoe t 
through the side n"ar or b"low the soil surface. 
The entiN shoot when pulled sideways is dis-
lodged easily at the base. 

Less common. 

Bores the stem. A well known cane pest of Java. 
Bores down from the top of the cane. 
Bores the stem. 

Occurs in Bengal. lmd Assam as a stem borer. 
A minor pest. Bores down from the top but more 

often they enter from the side. 
Ditto. 

The larvae of this beetle was reported fr.:nn Banga!. 
Chinsura farm, and in some districts of Behar. 

They suck the juice of plants. They lay their 
egg masses on the underside of the leaves, Bnd 
a1"6 more common in broad-leaved varieties. 
'Vhen present in large numbers they may cause 
considerable damage. 

Popularly known as cane mealy wing. and is des­
tru("tive to sugarcane in some yeal"S. pspecially 
to broad-Ieavt'd ,'arieties. The insect i.i found 
nn its food plant in all its stages from J tine to the 
following March but is usually bad from July to 
Novl'mber. 

This mealy wing is not a serious pest of cane but 
appears sporadically. The adults are abundant 
in sume yeal'S though not so in othe..,.. It may 
be found on the leaves along with A. baroden8i8. 

It has been found occurring on sugarcane in Coim· 
batore, Gorakhpur and Pusa. It occurs under 
the sheathing leaves and difficult to detect. 

Tt is found under the sheathing leavt's, an<\ is not 
ve,.y common. 

It i~ found on both surfac,,~ of the IpavM and not 
under the sht'athing leaves. 

Has boon found occurring in Jabbulpur. Partab" 
gadI and Poona. The seales occur at the nodes 

. below the sheathing leaves. 

This beetle occurs in most parts of India as a minor 
pest. The grubs mine into the leaves producing 
white irregular oblong patehes and pupate 
inside. The adult boetles also feed on the leaves 0 

It. is a major pest in U. P. and reported from 
.-\zamgarh district. 



S. Ozya velo:J: 

4. Duych ira ./!CUrt. 

5. Telicota augialt 

IV. External agent.-
1. Tennites. 
2. Gryllotalpa africana. 
3. Beetle grubB 

4. Beetles. 
5. Redants 

(I) T"rmiwR or ",hit., ants 

(:!) Gryllotalpa aJricana 

(3) Beetle grub_ 
1. Anomala bengalenai" 
2. Anomalalf beharenlli8. 
3. Adoretus caligino8u. 
4. A utollerica inaenabili" 
6. Myllocerulf discolor 
6. Monoplecta Jligllata 
7. M yllocerua blandu8 
8. Formicmnulf caerulipennill 
9. PachMpharu.llpp. 
10. Alu_tum piceum 
II. A. ;i/imile 
12. Apogonia proxima 
13. A1I011IcJla polita 
14. Adoretzu verlfUtus 
15. M yllocet'U8 11 lJUlftulatu. 
16. Draator't<88p. 
p. Anomala d",,/fUmier' 
18. Pentodon bi"PiniJronlf 
19. Pontodon be"flaleMe. 
20. Tanymer.ulf 

(4) Beetlelf 

1. Oryctelf rhinou ..... 

2. Xylotrllpu gideon 
3. AlUIlOMtum impru8icol!e 
4. HetronychUlf ~lae11i1f 
5. HetronychlU Bacchari 

6. PentontUm be"!/alen.e 
7. Pentondon bupiniJrona 
8. Autoaericea lip • 
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It i8 • minor t-t in mature eanes. It .. te th. 
leaves. 

It is not much or. """t but at tirnM it OC<'uno in 
numbers. 

It is a minor peat. The larvll8 rulJ the leaVM. 

Melolonthid. Curculioni". Chryaumelid and I-:latriJ. 

DoryhW!. 

Damage the balle of the stem an" roote. "a" .. inK th. 
young plant to dry up.' U8ually thety avoid ..... 
and muddy p""-_. The natu", or the Boil ill an 
important factor for the occurrence of tf'rmltM 
sandy soil ooing more infested with th..m than 
the clayey eoil. The sette aN usually estClR up 
bytlll'm. 

It gnawa thAI shoots from thAI aide at a puint .bo,·. 
their junction. with the sette and ca~ d .. ad 
hearls. It is not a major peat. 

These are foun" in their grub 8tage at the routs of 
sugarcane. The damage dON not 800m to be 
much. or tt- A_ala bmgale"';lf baa bo.n 
definitely observed at Pu .. and Dacca to ICnaw. 
the new .ugarcane ,hoot. under BOil .unace 
mnch in the same way as the m"let-crid",ts. 

In Kamrup falm. 

'fhl" following adult beetles have be<on ot_rv .. d to 
be injuring .u~ane with external lIymptom. 
olllimilar to those caWted by borers. TIvoy fef'd 
un .. erground : 

Damagt'll IIngarcane sett.. in Coimbato... and 
Tra ... nc'lr8. 

Damagt'8 in the same manner as No. I. 
Ca~d .... rioW! damage in Kamrup farm. 
Found in ex mpany with the above in Kamrup (arm-

Cau .... d ""tensiv .. damage in Rangpur. 

Gna ..... d ""ttA and aluXlt. in Tamab Cann. 
Gnawed !letts and aboola in Baroda. 
Gnaw .... llboota in Matcb in Puaa. 
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The following beetles Bnd weevils usually eat leaves or new shoots. They 
may cause a set back to the growth, but they do not kill them:-:-

,1. 7'anymuu,hiapidU8 OCCUIT",d largely in sugarcane plantation in Cooch 
B~hnr. 

2. Tanyrnecu88ciuru8 
3. Mylloceru8 blandu8 
4. MylloceruB di8color 
. 5. 1l,pu8tulatll8 
,6. Phidodonta m(ldesta 

(5) Red and (Dorylu8) 

Eat tender leaves at Rangpur. 
Eat tender leav€B of your.g CBnes. 
Eat tendclr leaves of young .canes. 
Eat tend3r leaves of young canes . 
(Included under Leaf.eating insects). 

It gnaw3 th, bas) ofsu6areane shoots in a few cases. 

ANNEX1.:RE I·e. 

Non DAT£D 'HIE 2ND Al!CU~T, 1933, BY SECRE'EARY, ON PROPOSALS FOB THF lNl'TIATION 
or FUTURE RESEARCH INTO THE INSECT PESTS OF SUGARCANE. \ 

The attached note on a scheme for research work on sugarcane pests in the Punjab, 
.dated the 31st July, 1933, by Mr. Af7-al Husain has been forwarded by the Director 
of Agriculture, Punjab, for the use of the Committee. The scheme itself ha.~ nut 
yet been considered by either the Director of Agriculture, the Provincial Research 
Co'mnittee or the Punjab Government and does not therefore commit them. 

A scheme jor I'e,earch 1Vork on pests oj Sugarcane in the Punjab. 
Illtrot!uction.-SugarC8J1e is an important money crop in the Punjab and excepting 

the Simla District it is grown all over the Province. The Punjab thus stands second 
in nrea among the cane· growing provinces of this country. For the year ending 
193132, approximately 4,lS,Ooo acres were under sugarcane in this Province. Sinee 
tho d .. velopment of refined sugar manufacture by the open pan·system and thp 
establishment of Sugarcane factories, sugarcD.ne cultivation has assumed very great 
importance lind is undergoing very great, fundamental changes. 

In the Punjah sugarcane is mostly 1111 ilTigated crop only l/Sth of area under 
cultivation being barani. Ib is ~own in March.April and is cut from December to 
February except in the case of factories when it is allowed to stand till the end 
-of April. ! 

P~st8 of ,"garCa71e' in the Punjab. 

Sugarcane is the favourite food of 1\ large number of animals of all sizes. From 
·dephants t·o mites, there is a whole scries of the enemies of this crop. We have in 
the Punjab the pigs, jacka.ls, hares, rats. white'ants, borers, beetles, bugs and 
mitt's. From the time the sets are put in the ground to the time the cane is crushed, 
or seed is sown some enemies are at it. Below is given the list of pests belonging 
to the classes Insecta and arachnid"" Only those pests have been mentiont'd which 
s~riously affect the crop, B.nd if not controlled would reduce the yield so effectively 
that profitable sugar manufacture would he impossible. I 

1. M ;croterme8 obesi.-(White ant) attacks sets and often causes serious 
losses. 

2. Sugarcane mite.-Attacks 1e8.ves which turn red, and crop dries up. It is 
very serious at Gurdaspur and Kamal. It attacks huru and then comea 
to sugarcane. 

3. Emmalocera depress ella (root borer). 
4. Argyria $ticticra.~pic (stem borer). 

5. Scirpophaga nivdla (top bore~). 

6. The New Pyralid Borer (first found at Gurdaspur and is rapidly spreading). 
7. RaphimetoJrl/8 ablutel1a (yellow brown borer) (confined to South·East Punjah). 
S. Sesamia.-The borers art' ",ell·knowll s~rious pests of sugarcane, causing 

enormous damage every year. I 
Besides there are some beetle borers of importance. 
9. Pyrilla spp.-The crop b8.dly effected is ruined. The juice does not boil 

into gur. 



200 

10. Aleuralab .... barden.i" ~1l!J(/"ont ",laitt JI:/.-Tha attacked crop driea up anll 
does not form gu,. 

11 .• "ac",l'~~ UCUt·utu. (sugarcane bug).-It i. 10 far confined to parte of KNllr. 
dilltrict. The attacked crop driea up, unle •• it recover. after the raina. 

Amount al damage.-Thd in.ect damage to tI,. augarcana crop begin. with the 
sowing of sets when white ant. play havoc. When the crop baa emerrcl from the 
soil the stem borers start their action. Py,illa IIOOD follow. and i. ...tcr o~ 
helped by mites and ,!hite flies: A concrete illustration. of thi. may be found in what 
happened at Sonepet lR the nelghboUl'hood of the PunJab Sugar Corporation Factory. 

In April Pyr.ll". attacked the calle, limultaneously the root p.I1d .t.m borer. 
appeared, in July the top borer almost coDlpleted th" work o{ deatrudion "'let 
the crop has another ~ix to nine montha to go. 

A Bugar cane crop enth'ely free from insect i. of coune an impoaaibility, bu' it i. 
poss;ble to make suga.rcane growing profitable by proper control of inaect peate. 
It is very difficult to estimate in money value the damage done to .ugarcane h)' 
inscds and other anima's. In eome ra!el as much al 75 per cent. of the NOp may 
he c'mpletely lost. 26 per ('ent. is not a.n unrommon oC('urrence. 

If India is going to relain the position, which .he haa recently attained, in lugar­
manufacture, it IS .... ential that hfll' efficiency in sugor production Ihould be incr~lI4>ed. 
It is no~ in the interest of the consumer thllt an important food-atull be produeed 
nnder proteclion 0\' by a huge subsidy. 'fher~'ore, a1l lOurc •• of loas moat ... 
eliminated. Our outturn per acre compares very unfa.vilurably with that of oth.r 
sUllar producing countries. Aod undouhterlly inll4'lct pesta of lugareane take • h.a..,. 
toll Hence the U1'gen~ necf'ssity of inveatilllRtioln oln the problem 01 lugareane peab. 

Th~ rapid increase ill the number of factoriel ia altering the entire acope, ayat..m. 
8ltd basis of augarcane cultivatioln. If previoualy augarcane 11''' grown 0"181' amall 
scattered plots, now in the neighbourhOQd of the tactori ... it i. grown in concentrated 
blocks, very extensive in areas. 

Tht. failure of the sugarcane hen('~forth i. not going to be the personal 10.1 of a 
few individual cultivators, Lut i. golin.;: to affec. moat aeriouMly a much larger oumbe~ 
of cultivators, and the factorie., alld through t.he fac.orie. it il bound to have a 
much wider economic effect, 

Moreover, it is well known that ~"ten9i\'e arc~. of the llame crop proVIde 8.11 

unlimited sCOP" to the pests in their multiplication. Thu. with incre... in the 
nUlDher of fadorie" "lid cous'equent increilJ!e in the area under cane in th" neigh­
bourhood of the~I! ~acbri"., there i. hound to I'I! all inere.... ill the number .. lit!. 
v8l'iety of pests. 

Fur'her. it i. a matte,' of '."mm'.11 knr.wlerllll' that rnore highly dQm~tir,,:"'.1 
and improved a "ariety is, molre liahle it is to the aUacks of peala lIod di .... ..,.. lSaUle 
is true of th., slIll"r('anu. The ue" high yieldlug vuietic5 of 8Uj(arcan". before th.y 
are spread milS" he thfJrnugn'y testprJ. Iludt:'r toeal roluiiti(ln~ fur rtl'I18tanc8 to ina.rct­
pe~t&. We have in the Punjah ?11 ira.tauce of this in 3 F cottnn which .... ginn 
out to the people and during the wry first y ... ar .... a. 80 I.adly attacked hy jaaeid that 
the entire crop was ruined, and indemnity had to be paid to the larme... l'ew 
vari~tieB are being produ('td at a very rapid rate and are introduced at an equally 
rapid speed. This necessitates a ... igorou. entomological research work. It i. 
very necesS8.fY that, undn l~al condition., the effi('iency of a .... riety not only from 
the point of view of yield, but also from the point of view of pe.t rmmnre be­
thoroughly studied. 

There is one other aspect of the question. T! ha. heen estahlished that 1IOffi8 (.f 
the pesta of sugarcane prefer the broad leaved. fOft8T ... arieties, '-.IJ., Pu,ill" .pp. 
bnt the fecl factories prefer th. softer \'Brietie. with high 8ugar yields and Ieee fibrf' 
percentage. Thus there is difficulty-tht' Entomologista recommending what lugar 
mannfacturers do not want. It is ab90lut..ly necessary to determine the .afest and the­
best. course. I 

It "ppears that ulI'lpT Ihe altere.{ ronditions of IUll',rCMe l(I'oo"ing r'llooning i. Ie> 
extend. it has alrea.dy l'xtended to a ver-v large extent in the neij!'hbourhood of 
ont! of th" facrories in the Punjab. What should be the oolicv of the Department ", 
Agricultnr~ reg,..rding this pratli<'f'! So far ratoor.ing has bf.t.n rondemned. bot in 
M'Ile conntries it is a ~~netal f~atnfi' of 5Ugar gnn.-ing and 80me pMplf' do m .. int.i~ 
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that ~ven in In<li!l ratoouing pay. in.pita of the pesta. The que~tion of r,,:toon.iug mu~,. 
be t.horoughly .tudied fro~. this p,>int o~ view. The consldemtlon of savlllg IU lahour 
and money and of obtammg better YIeld. fo~ two or three years from ratoons, 
immunity from white·ants damage are very Important facto.... If prevIOusly we, 
would r~commend Ii c1oi\il sea.-on and ask people to crush all the eanes before February. 
pull out the stuhbles, for profitable sugar man~facture, the cane period is to. be 
eXlended 'n that the fadortes can (·rush from ~ovember to May. The overlappmg 
of .... 01' with it .... ioua entomological problem has to be faced. In short, the whole, 
outlook has 10 undergo a complete change and this demands a very careful and 
thorough study of Ih~ entire situation and its numerous problems. 

The altered conditions have one advantage also. While i;; was not pouib~e to' 
make an individnal farmer take up control meao/lUres against pests, now that th .. 
cane.growing would be more concentrated it would be economical to undertake large 
."lIlt· control measures. 

Gelleral scheme 01 work. 

l'l'eliminary ohserve.tions on the life and seasonal history of most of the above. 
mentioned pests have been made in t.he Punjab (A brief a~count is given with each 
peot .~pnrately). It is, however, necessary thnt a very detailed ecological and' 
epidemiological study under local conditions b. made. This study would cover the 
following; general lines :-

1. lJi.t,.iblltjon.-These pests of sugarcane vary greatly in their abundance in, 
<IiflcI'Pllt parts of the Province. The borers are not of any significance in the Kangra 
di.tl·ld, lind M acrope8 ia only serious in that District a.nd does not occur anywhere 
else. The X ew Pyrallid borer is so far confined to the Gurdaspur and the adjoin. 
ing purts of the Hoshiarpul' Districts. It, is causing great damag .. and i. rroviding 
II ver~' ... rious pe$t, hecl}J]se of its rapid increase. It is not infrequent that seed cane 
i. taken from Gllrdaspur to other part! of the province and there is e\'ery likelihood' 
of t,hi. borer spreading over other districts. I 

So far we have exceedingly incomplete information regarding the distribution of 
relntive incidence of infestation of the various pests of sugarcane in different parts 
of this Province. 'l'his knowledge is most essential. 

2. Rfltooning and ol'er{a]Yping 01 crops.-As stl\ted a.bove it is almost certain that 
ratooning would become a regular pra.ctice in certain parts of the Punjab. unless, 
it is stopped by I .. gislation. But before such a legislation is recommended it is 
necessarr to study the whole question of ratooning in I'elation to insect pests, and 
the 6fflclency of ratooning in spite of insect pests. A very thorough work is required 
on this exceedingly important aspect of sugarcane cultivation beca.use it appears to 
m" thnt the whole future of sugarcane industry in' the Punjab depends on this. 
Thi. app!i .. s to overlapping of crops also. For profitable running of factories the 
"rushing period should be prolonged a,nd keeping the crop standing provides food to 
borN'. nnd i'yl'ill" in a season, which is otherwise a close season for these 
inse('t~. 

3. D".r,."rttnn n! .tllbbTes.-The destruction of stubbles has been recommended n< 
a m .. allS of contl'Ol of the sug,.rc<lne borers \\hich hibernate in stllbbles. In :riew "f 
what has been said regarding ratooning and overlapping of crop, this measure tloes 
not Reem prncticable and even if practicable how far it would help to check the 
incidence of attack in so far as the sugarcane borers are concerned! 

4. Alttrnati1le. Inod 1Jla71fs.-A number of sugarcane borers are known to feed 
on wild grasses such as bUTU and sarkanda and on other cultivated gramineous plants 
such a maize, ioU'O'T, rice. Statement attached give. detailed information so far 
ohtained in the Punjab. One of the solutions of the borer trouble would certainlv­
he th~ elimination of alternative foo.1 plants. but before this can be obtained i't' 
is necessary to undertake intensive investigation. 

5. Trap8, etc.-Almost all sugarcane borers Bre attracted to light. Some work has 
been done on light trap in the Punjab but a great deal remajns to be done. Durin'" 
recent Bttack of top borer at Sonepat light trap appeared to b.. a. very f!ffectiv~ 
method of control-the conditions apparently being most favourable. high humidity and 
high temperature. A great deal of work is necessary before this method is placed 
on snmd footing. ' 

The other method of control consists in chemical trap but practicallv nothing' 
has been done ip this country on this line. I . 
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Ha~ net. h~\"e proved very u .. f~1 aI!8ill~~ P,l,illa a~ I.yallpur, Gurdupur anel 
at bOllepat. Thll method, however II very labonoua. It i. o_ ... ry to d"vi .. 
an 3ppliance that would ·be eaay to work and would ,i ... betler reault.l. Something 
<If the type of hopper dozer ia contemplatecl. 

6. l'arafite3.-The' pc.sai,bility of controlling sugareane ho~rs and other .ugar-
call" pesta by meane of their I'aruite. cauu()~ b. ij(l\ored. No .. ork ha. beeD 
done in India on this problem .. 

7. Resistent va,jetje3.-A very large number of new vsrieti... of lugareane ar. 
I'('ing produced and sre being tried in different part. of the Punjab. It it neee .. 
sary to discover the immunity, resistance and tolerance of th_ .arietiel to pel' 
attack. A nry tho,ougll work on thil aapect of lugarcane KfOwinK it moat nece ..... ry. 

1.-IJorul 01 6I1ga1C"GlIe. 

Of all these I,csts of sugarcane the bor .. ,. are the Dloot important al tl't'v do far 
greater damag .. than all other puts put togt'ther. Ob .. rvation. on the lif. hislory 
and seasonal history of the borer. have be .. n madt' in the Punjab, hut ~rologic'" 

,lind epidemiological investigation. muat be made in difterent plae.... The 1'8IIta 
are very important and in the changed conditions of lugarcnne c'ultivat ion thpi, 
importance is going to increase. It i8, ther..fore, npc ... aary th8t v~ inftn.j"t work 
should be done on these borers, We propoRe that ob .. rntionl Ihoald be made ,& 
different centres such as Sonepat, Jullundur, Gurdasllur and Ly"lI11ur. An Ento­
lIlological As.istant i~ already sanctionpd for the general .cheme of ~ult"pCllne "nd 
I presume that this man will he otationed lit ,Tullundur We have alrMdy a mon 
,·.·orking on these borers at Gurdupur, he should g!'t additional help 80 that he ~ .. n 
concentrate on the New Pvrallid borer. Wte should have men for two other 
.tations, one for Sonepa! and two for 1.yallpur. Thi. wOl'k Ihould be and"r a well 
'qualified Assistant Entomologist. 

Preliminary observation8 han also bt'en made r .. gardinj( varieLBJ 1uacel'tiLilit, 
of 9ullar-cane borers and statemc'IIt attached gives IKIm, idea of tb, work whicb lo .. 
ah'eady been accomplished. Work on theee linea o,'pr an .lItenaiv. period in 
di!ier~nt localitips'is very necessary. 

We have also studied the hibernation of these borerl particularly .4'flyria ,tiet" 
-uolpi. and Emmnlorera deprt.ulla whi~h will conny th. importanllf! of the d .. etruc. 
tion of stubbles in the control of tht'lle ina.ct8, and point out the difficulty that we 
.haJI have to face when rationing will be practised and th .. re would b. overlappin:; 
of successive sugarcane crop .. 

The work 80 far done has been lummariZt'd in the .lat.-ment attached. 
Assistant Entomologist, Sugareane would be in charge of all lugarCN\8 "orara 

ill\'cstigations carried out in the Punjab and he will be under the guidance of the 
'Entomologist to Government, Pnnjab, Lyallpur. 

I'ROctUMME OF WORK ON BORERS OF SrGARCANE. 

PROG1IA:VVIi or W01lK AI !JftATLm m 'Mt1! GZNn4L a""lUd • 

. f;t"U r'qfli"tl mtit ,Ttt r",,' "I ,Ttt .l!Jr",m,. 

Assistant Entomologilt, Sugarcane 

As.'1istants 
Fieldmen 
Rent or the Laboratory 
Travf.1llng Allowance , 
Contingencies and labour 

Grand Total 

Rs.300-2"-400 One 
Rs.IOQ-IO-HO Four 
Re. 25 p.m. Twelve 
RR. 800 p.a. 
R8, 4,001) p.a_ 
RR. 1,500 p.a. 

One Year. 
"R-. 

:1,1100 
4,800 
3,800 

800 
. 4,000 

1,;;00 

18,100 

Five Yea,. 
n.., 

21,000 
28,800 
18,flOO 
lI,OOO 

~o.OOO 

".600 

98,300 

!llicT'SCOpeS and otheT non-perishable apparal DII would be .8upplied t,y the Enr.omo­
logist to Government, Punjah, LyaIlJlUT. 
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Statement ,howing ,'TcUltag. o/liMeT attad, on different varieti .. 0/ irrigated ,ugarcan&. 

No. of Percentage 
Locality. Year. .V.~ty. shoot. of dead 

examined. hearts. 

Gurdupur . Augult. 1929 Co. 285 472 17-30 .. 290 196 21 
281 184 27 .. 223 209 23 
213 103 25 
276 167 19 
270 1':'5 19 .. 271 410 26-30 

September. 1928 • . Co. 223 2.747 12 .. 2i3 210 6 .. 285 635 4 .. 290 560 8 
281 236 6 
276 348 7 
270 310 5 .. 262 521 7 

October. 1928 Co. 223 1,352 U 
213 158 13 
285 302 9 .. 290 287 11 .. 281 194 .12 

Lyallpur . July. 1928 . Co. 205 7 .. 223 U .. 213 17 
Kahu 17 

Suftltha .• 17 

August. 1928 . Co. 205 5-6 

223 7-9 

213 7-8 

Kahu 10 

Suretha •• 12 

September, 1928 • Co. 205 7-10 

.. 223 8-10 .. 213 9-9" 
Kahn 10-It 
Suretha 12-13 

lIa:1, June, 1929 • . Co. 223 11.770 4'7 .. 210 12,666 3'6 
205 12,000 2'7 

Delli 7,733 7'8 

0 
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No. 01 I'!i':.cs .... Locality. Year. VAriety. ahoo" 
esamiDed. heartL 

GurUapur May, 192~ 00. 223 8,016 15-23 .. 290 1,370 13'9-11 .. 2115 2,8117 1-111 

" 270 1,002 19 

" 262 1,051 II 

" 281 1,039 19 
294 729 10 

Gurdaspur . .July, 1928 .• 00. 294 3M 22-30 
August, 1928 .. ,.5 847 23-30 

... .. 272 410 20-30 .. 20S 1,227 28-29 
Ka~. 691 26-31 

Gurdllllpur . May, 1929 Co. 205 4,095 19'6-37 .. 235 2,969 10·1-30 

" 
281 29'15 

K.~ha 1,133 47 

Table &howing the number of borera (Argyt'ia ,t4etier,.'" ... EftImIlloClrtJ tI.1""· 
.rlla) hibernating in Itubblu of .ugareane from dillerent loealiti.. of the pr0-
vince during 1921·25. I 

Year jn Total No. of No. of bo.",. 
Locality. which No. of bONN per 100 , esamined. etubblea found. atubbleL 

e_mined. 

Lyallpur 1921·25 3,278 079 3·7 to 70'0 
Montgomery 1922-23 14 II 50 t.o 100 
Gujrat 30 6 16" 
Gurdaspur 275 27 I to 80. 
Hansi " 

117 12 3-3 to 20 
Kamal .. 25 20 80 
Ferozepore 1922-25 101 62 27 to 102-5 
Multan • 115 17 s·s to 20 
Sialkot 1924·25 III 17 U·Ito U'2 
.Jullundur " 

75 13 10-7 
Ludhiana " 

17 8 49 

I 
, 
II.-CoNTBOL OJ' 8UG.ur.c~ IlfS.:n BY IlllAJfI OJ' 'rIOIa 1'.lB.\IlnII. 

f 

PaJ'uiteB of a _number of cau peata are known, but 10 far no luatained and 
BVstematic work haa been done to determine the efficiency of any of tbese paruitel_ 
Tbecgg para.sitea -(Trichogramma, of the borers and Pyrilla are of particular impon.. 
ance. Similarly the control of eugarcane white-fly may be pouible througb tbe 
agency of parasites. Tbi. aspect of Al!'ricultural Entomology haa so far been completely 
ignored in India an. we are completely ignorant of what JIOIIIibilitiee it may offer. 

It will be interesting to open • paraait.ea breedin/l station in the Punjab. wbere 
efforte can be made to atudy the parasites of the cane peate and meant adopted to 
multiply them under laboratory and natural conditions. 
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l'109'-_ O/fIlorlJ, 

1. Collection and identification of the parasite. of the peat of 8ugarcane, 
earkanda, maize, jowar, etc., etc., particularly 'frichograml1l8, 

2. Study of th.. hionomics of lOme of the more important parasites, particularly 
the egg pan.8itcE. : 

3 Multiplication of the parasites under artificial and natmal conditions. 
4. Determination of the efficiency of parasites. I 

StnD required and the ,nat 0/ the ,cherne. 

Senior Assistant Re. 300-25-400 (one) 
Junior Asaietants Re. 100-10-140 (two) 
Fieldmen Rs, 25 (six) 
Rent of the laboratory Rs. 50 p. m. 
Travelling Allowanoe Ra. 2,000 p. a. 
Contingencies and labour Rs. 600 p. a. 

Apparatus I 
Non.recurring 
Recurring 

Grand total 

,[ho staff may be placed at Sonepat or JuUundur. 

UI.-WAite-Ants. 

One year. 
Ra. 
3,600 
2,400 
1;800 

600 
2,000 

600 

1,000 
500 

12,500 

Five years. 
Ra. 

21,000 
14,400 
9,000 
3,000 

10,000 
3,000 

1,000 
2,500 

63,900 

I 
White-nnts attack sugnrcane sets during March and April, i.e., soon after sowing. 

()b~ervs.tions taken show, that of the sets !!Own, upto 53 per cent. may be destroyed 
and may fail to germina.te. The following figures based on a number of observations 
on the percentage of sets of thin cane attacked by white-ants give an idea of the 
8e<;'erity of Termite dsmage. 

1925 
1926 
1928 
1829 

Year' No. of observations. 

6 
25 
13 
21 

Average percentage of 
sets 

attacked. 

25'5 
24'9 
17'7 
44'7 

Somet.ime the damage from white-ants is so serious that. some varieties cannot be 
~ultivated in certain areas, •. g., Ponda (a thick cane) is very difficult to grow in 
I,yallpur. ; 

Special observations have been made on the control of white.ants on sugarcane 
s~ts (a 81:1mmary of th';l results given in the. statement ~ttached!. It was discovered 
that dippmg these sets m 0.:!5 per cent. solutIOn of correSlve subhmate about one hour 
hefore sowing kept them free from attack. The same results were. obtained by 
dusting moist set with a mixture of 1 part of Iliad arsenate or Paris Green and 
9·12 l'!JJ'ts of fine ashes. ; 

1. A 

P,ogrmn'"-e oJf work on WAite-Ant •. 
re[tular survey of th" sugarcane crop in the Punjab to d .. terminA the 
effect of climatic and e,gricultural conditions on the extent of termite 
damaste; places where Sllgarcane cultivation is' decre&.Sinlt on accoud 
of termite attack. ' 

(l 2 
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2. Collection of termite. and their identification, appear.uC18 of •• anna. 
habits and atatna of varioo. apeciea. Esperimentc on fomillatin~ t.he 
esiBting nesta and collecting the coloru.ing adults at light-trape. 

3. Field esperimenta OD the eflect of cultural methoda .,i.. clean eultivatioa, 
hoeing, irrigation ratooniug, .te. I " 

4. Collection and identification of termitophile. and a .tudy of t.heir reI.ucn. 
with the termitea. I 

Stall enuauetl ant/. eAI el)., oj eA. acMtfI4I. 

This work on termites w •• being dona by Mr. Taakhir Ahmad, who i. a' .,-t 
on depTItation doing locost work and ie proceedinlf to England on two yeara I ..... 
This work will be entrusted to an Agric:oltoral A .. ietant. of the Entomolosic:at 
Section :.-

Assistant 
Fieldmen 
Travelling allowance 
Contingencies, labour, etc. 

Ra. 150-10-190 ODe 
B.s. 215 , Two 
R8.500 p. a. 
Rs. 250 p; a. 

ODe )'Mr. 

1,800 
800 
500 
250 

1.150 

Five ,...ra. 
10.200 
3,000 
2,500 
1,25& 

18,860 ------I 

1It-lI1Ilt, 01 treating .uuarcane witA .,ariOUl repelltmt. ontl opoi~01t, again" "rmit. ottac:i. 

~ ...... ~"""ta .. 
ofa"""k. 

1!lfrlMlt 011 W.,.o' 
N." Treatment. Strength. Varlet,. Bermlna- nJ)l'1l-

of cane. t1on. menta 'l' ..... w. OoDtroL 
tried. 

r 0'25% (Co. 223) W.,ell'lCt , e', U·' 
1. COUOIdve IDbllmate (1OIutiOll) ·t 0'6% (POIlU) • 11'1 iii 

2'6% , 1'0 11'1 

2. Lead arsenate (dust) 1:26 (Co. 223) Ifo deet 1 ZO'I 42" 
DC). 1.22 1 11" 45'1 
D.,. 1:' 1 12" CO'I 
Do. I,' Bllllhtell'd , 0 .. '. 

8. Anenla (lUBpenalon) 0'2% (1[atba) .Woe1l'ec$ 1 I II" 
Do. 0'5% (POIlU) , ,', , .... 

,. Parla green (dust) 1:25 (Co. 221) Wo deet 1 ",' " Do. 1:12 1 II" " Do. 1:' BUght e1I'ect 1 "1 1i3-' 
Do. 1:' .. Ifor:::s-

, 0 .. .., 
Parla green (auapenolon) . 1% .. 1 0 26 

Do. 0'6% (Ponda) 81111ht 
eaeet. 

, I" II 

G. Crude oD emnlalou "'% (Ponda) Wo e1I'd I 11 ",' 
rv.-8vgar_ .... tu. 

I 
This mite is present practically all over tbe Punjab and periodically does eoorJllOd 

damage. Only thil year I. . received a ~ter from tb. Superintendent, Crimj~ 
Bettlement., Kaithal, complammg of t.he .. nona attack of tbi. pes& O'Ier an esteuift 
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area. The variety attacked wall Co. 285. Practically no work hae been done on 
the life·history, etc., of this pest. We have been undertaking effective control 
llleasures by the use of Lime Sulphur and Rosin Soap. It i. very desirable that 
lIomll work should he done on this peat. The work could be entrusted to a memblY' 
.of the Entomological Staff. , 

P,ogTamme 0/ teo,k Oil lIugarcllrIe mIte,. 

1. Life·history. Seaaonal history. 
2. Alterna.tive food plants. 
3. Contro~asurea 

SlaR efl!1l£!1cd alld the cod 0/ the ,elwme. 

Assistant. 
Fieldmen • . 
Travelling allowance 
Contingencies and labour 

R~. 160-10-190 One 
Ra.25. Two 
Re. 600 p. a. 
Ra. 260 p. a. 

Grand Total 

One year. 
Ra. 

1,800 
600 
600 
250 

3,160 

Five years. 
Re. 

10,200 
3,000 
2,600 
1,250 

16,950 

Microscopes a.nd other non·perishahle a.pparatus would be supplied by the Ento­
mologist to GovArnment, Punja.b, Lyallpur. 

I 
V.-TAe flew P!f"amid Ba,e,. 

Tt.ls insec~ is a specific pest of sugar·ca.ne &J\d has not so far been found feeding 
<on auy other plant. At present it is only known from Gurdaspur and the adjoining 
parts of Hoshiarpur District. Single specimen of it was found from the collection 
received from Sialkot in 1921. I 

Preliminary observations on the life..histor1y of this borer 'hs.ve been made. 
The life.cYcle is completed within 69 to' 84 days. This is the longest life·cycle 
among the augareane borers. This borer is not present in the fields during April, 
May and June. The mQj,hs emerge from over-wintered larvm hihernating in aU2ar­
cane stubbles and lay eggs in July. The moths of the second brood come up 
towords the end of September or first week of October. The percentage of attack 
at Gllrdaspur varied from 6 to 15 per cent., and Co. 285 was worst attacked while 
Co. 300 was least attacked and Co. 237 was entirely free. It is very destructive in 
its hahits het's.use it makes a spiral burrow in the cane. thus killing the plant entirely. 
Tho femal" evidently lays a very large number of eggs because ifs population 
increases rapidly. Some little work has been done on this pest and it is very 
net'~s~lIry that the work should be rootinued. The Agricultural Assistant who has 
'been doing this work shall he engag~d on this problem for some time 

Programme of wo,k on tAt fltvi Py1-alid BIYf'-, 

t. ~todv of the distribution of this pest in the Punjab. Alternative food plants. 
8ellsonol history. I 

2. Susceptibility of different varieties of cane. 
3. Control measures. 

StaR cII!1aged 0fIt/ tlle cod of the uAeme. 

AlIRiatant 
Fieldmen • . 
Rent of the T,aboratory 
Travelling Allowanee . 
Contingenciea and labour 

Rs:325 p. m. 
Rs. 21\ p. m. 
Re. 20 p. m. 
&. 800p. a_ 
Re. 250 p. a. 

Grand Total 

('ue year. 
. Rs. 

Three .. 
3.900 

900 
240 
8(10 
250 

6,090 

Five years. 
Re. 
19,500 

4.500 
1,200 
4,000 
1,250 

30,450 

M:crosoopes and other non perishable apparatus would be supplied by the Ento­
mololtist to Government, Punjab, LyaUpur. . 
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Rbi.....,., Jaowi", 4Ae eteacl., 1M New P,rali4 B_ .. lIi,--, ecrrNlie. ., .. ",.._. 
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.0 

18 

II 

'I 
15 

II 

~------'"' 

11 

o 
8 

• 
• 
7 

5 

7 

11 

17 

21 
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Sog~ PyriDa may be regarded aa one of \he ~ lel'ioo. pHta pu1.icolarly 
of t.hco broad leaf improved Co. van"y. Ot..nationa on host pnf_ earned 
oot. over a nomba of ,...,.. 8appon onr vi_. The att..ebed .. ble gi"" the 
lopal.tion of the nympha of thiS imen per lquaN iDeh oa \h. leav .. of dill_, 
'vieties of cane. Thia peat .tam! it.e at.tack on \h. caDI when i, is. very you, ADII 
the att.~k continues practically Ihrollgboot t.he 1MI'. I&e life hi.,..,. aad -.oaal 
hiatcry baa bet'o studied onder local conditioD8. Obeenationa have beea mad. . .. tl.. alternative food p1anta aIao. An A_istaat of the Entomological Section hae beea 
engaged on \hi. work for the 1..- two yean and will continue to work 011 tbis pe4. 

The methods of deBtroctiOll and p~otion which have been recommended __ 
of the 088 of hand neta for the adolt.. deetroctioa of eg dD8&oera OD leave. aDd 
laming tnah in the 8Ogar-a.ne field.. Att.empte at preeent are bein~ made to 
nolv. _ sort of Buitable hopper dORr which will work efficiently, cheaply Alul 
do the work in the quickeat. poaaibl. time. 

Tho two egg Panaaitee ~tyrlfU papiliortw and f'd,.tic1l.... Pyrillft oceor ill 
abundance. and parasitization baa been u high .. 79 per cen~ This' work could _ 
be poraoed any for\her on 8CClODIIi of lack of .aall 

1. ·Bionimica. 
2. Soeceptibility of differen' nrieti.. of ___ 

3. Control meuorea.. 



BltJfI.tlf/aged tmd llIe eolt oj tAe, .eMme. 

Aisistanfl 
Fieldmen 
Travelling Allowance 
Contingenoiel 

Rs. 180-10-220 One 
Re.25 Three 
RI.500 p. a. 
oRe..250 p ••• 

Orand Total 

,One year. Five yeers. 
Rs. Ra. 

2,160 
900 
500 
250 

12,000 
4,500 
2,500 
1,250. -------. 

3,810 20,25~ 

MiorolCOpel .ud other nOD-perishable appara.tus would be supplied by the Ento-. 
mologist to Government, Punjab, LyalJpur. I 

I 
TaMe 'howing the fI011Ulation Of ny'1fVPh8 of Bugar-cane willa Oft different "arietie, G/­

eane. 

Month and year. Variety of I18ne. 
I 

Average number of nympha per 
25 aquare inchaa of leaf aurfaoe ... 

January 1929 'Co. ·200 l"Ii 
Reora 3'~ .. Katha 3'~ 
Co. 285 9'p 
Co. 213 34'5 
Co. 223 85'0 

Ootober 1930 Co. 285 19'0 

" 
Co. 205 21'0 

" 
Co. 223 2411'5 

" Co. 213 231'0 
November 1930 Katha 3'0 

" Ponda 19'0 
Co. 285 29'0 

" Co. 205 31'0 
Co. 223 19Ni 
Co. 213 123'" 

Deoember 1930 Katha 2'0-10'0 
Ponda 121'5 
Co. 285 33'0 
Co. 215 32'5 .. Co • 223 126'0 

" Co. 213 91'0 

VII.-MaCTopea Ezcallatu •• 

This bug has been reported o!l sugar ('.ane from PU8&, but as far as our knowledge 
goes, aa a pest of any importance its activities are confined to tbe hilly tracts of the 
Kangra District. It occurs mostly concealed in the whorls of leaves and the fields 
attacked look blighted and dried, in cases of severe infestation. Even when the 
atta.ck is mild the yield is low and the gur is not formed. 

Preliminary observations on the life·history and sessonal·history of this peG 
have been made by one of the Assistants working on this problem for a part time. 
It is necessary that further work should be done on this insect. 

Since 1928 there haabeen .. great increase in 'sugarcane area in the Kangra 
District and new high yielding varieties are being grown and some cultivators are 
making money. Some people have started open pan system factories, e.g., at Chait. 
roo (n68l' Geggal). There is further IICOpe for increase because conditions are ani&­
able and this i. the only money crop of the locality. I 



Progrtlmfll4 0/ toori 011 N. B_atua. 

. l. Study of till' di8tribution of thia peaL, geographical u "ell a. ecological. (h i8 
.tated that thi' peat i. only bad in the rice Janda i.... occure under condiLione of 
water-logging). I • 

2. Study "f tbe incidence of attac-k 011 diJfere~ vari8tiea 
3. Study of control measUre.. I 

8ta8. tequire" lift" tAe co., 01 tAl "Mm •. 

One year. Fin yeare. 
Ra. R .. 

ABBistante , Ra. 100--10--1'0 One 1.200' '.200 
Fieldmen RI.25 Three . 1100 -',600 
Rent of the Laboratory , Ra •• 25 p. m. One 800 1,500 
Travelling Allowance Ra. 500p; .. 1100 1.600 
Contingenci8l. labour. etc. Rs. 250 p ... 1110 1,250 

Grand Total . . 3,1110 18,950 

e This man shan have tc be posted at 80me euitable ~leoe in the Lngre DlItrio •• 
Nagrota or Kangra is luggeBted. . 

Microscopes and other non perishable apparatus wouid be, auppliecl by UIe Ea~ 
lDoiogiBt tc Government, Punjab, Lyallpur. 



Oonsolidated Statement o/Staff required aril the cost of the 8cheme~ 
1st year. 2nd year. 3rd year. 4th year. 5th year. Total. . Remarks. 

Ra. Ra. Re. RIl. Re. Re. 
Borer8 qJ 8ugarcant. 

Assilltant Entomologist, Sugarcane 300-25 -400 One 3,600 3,900 4,200 4,500 4,800 21,000 13 
ABsistante • • • • 100-10-140 Four 4,800 5,280 5,760 6,240 6,720 2S,SOO § 
Fieldmen. 25 'rweh'e 3,600 3,600 3,600 3,600 3,600 IS,OOO 8 Rent of the laboratory 50p.m. 600 600 600 600 600 3,000. 
Travelling allowance • 4,000 4,000 4,000 4,00.0 4,000 20,000 ~ Contingencies and labour 1,500 l,500 1,500· 1,500. .1,500 ... . 7.50.0 .. .. . 

s:>,..c= 

Total 18,100 18,8SQ 19,660. 20,440 21,220. 98,3.0.0.. 98,300. a" ... ~ ... 
ControZ by mean8 oj paraB'i,le8. 

~~ 
~'i 

Senior Assistant 300-25-400 One 3,600 3,900. 4,200 4,500 4,800 21,000 .:::1; u 'tI" 
Assistants 10.0-10-140 Two 2,400 2,640 2,5S0 3,120 3,360 14,400 .. 'S .... 
Fieldmen . 25 Six 1,800 1,800 1,800 1,800 1,80.0 9,0.0.0. =" .... .; .s, 
Rent of the labora,tory 5Dp.m. 60.0. 600. 60.0 60.0. 60.0. 3,0.0.0.' ~< Travelling allowance • 2,0.0.0 2,0.0.0 2,0.0.0. 2,0.0.0. 2,0.0.0 10.,0.0.0 0 ... 
Contingencies and labour 60.0. 60.0. 60.0. 600. 60.0. 3,0.00 .0 

Apparatus-
,g 

Non-recurring 1,000 1,0.00 

63,90.0. J 
0 

ltecurring • 500 500. 50.0. ·60.0. 50.0. 2,50.0. 
.. 
.a 

Total 12,500 12,0.40 12,G80 ·13,120. .)3,660. .63,90.0. .. § 
~ 

White Ant8. -

Assistant. 150.-10-190 One 1,80.0. 1,920 2,040 2,160 2,2S0 10,20.0. 

r 
Fieldmen • 25 Two 60.0. 60.0 600. 60.0. 60.0. 3,000. 

.tl,o • ., .. 
Rent of the labo~atorY '§= 'tI .. 
~'rnvelling allowance • 50.0. 500. 50.0. 50.0. 500 2,500. 'il ~ 
Contingencies and lahour 250. 250 250. 250. 250 1,250. 

s:>,p., 

~ .... ~ 
Total 3,150. 3,270. 3,300. 3,510. 3,630. 16,950. 16,950. ~~& 



1st. year. 2ndyeal". 3rd year. 4t.hy~ 6th year. Total. Remarks. 

Rs. Ra. Ra. Ra. Ra. Ra. 

Sugarcane M it£8. 

AMl.ltant 150-10-190 One 1,800 1,920 2,040 2,160 2,280 10,200 
FieJdmen • . Two 600 600 600 600 600 3,000 
Travelling alloWance • 500 500 500 500 500 2,500 
Contingenoies and labour 260 260 250 250 250 1,250 

Tot.al it,160 3,270 3,390 3,610 3,630 16,950 16,950 i 

I .. 
~ 
i 

Netll P"rollid borer. 'i 
A"tant . 3l15p.m. One 3,900 3,900 

lit ~ 3,900 3,900 3,900 19,600 oJ Fieldmen • 25 Three 900 900 900 900 900 4,500 
Ran~ of the laboratory 20 1140 240 240 240 240 1,200 ... 
Travelling allowance • 800 800 800 800 800 4,000 .a 
Contingencies and labour 250 250 150 250 250 l.lI50 I 

Total .,090 .,090 .,090 8,090 8,090 30.450 30,450 J 
SU{JGftGN Pyrilla. 

AMiatant • 180-10-220 One 1,160 2,280 1,400 1.520 1,&40 12,000 
Fieldmei1 • 25 Three IlOO 900 900 900 800 4.500 
Travelling allowance •. ·500 500 600 600 600 1,500 

• Contiugenciee and labour 250 250 250 150 250 1.250 

ToW "'10 .,930 6,050 6,170 60290 :0,250 20,250 
;-



Macropu EZlCQ.IKlttu. 

.Assistant • 100-10-140 One 1,201) 1,320 1,440 1,560 1,680 7,200 
Fieldmen • 25 Three 900 900 900 900 900 4,500 
~tofthelaborato~ 25 p.m. 300 300 300 300 300 1,500 
Travelling allowance . 600 500 500 500 600 2,500 
Contingencies and labour 250 250 250 250 250 1,250 

Total 1,150 3,270 3,390 3,510 3,630 16,950 16,950 

GRAND TOTAL 2,63,750 

Microscopes and other non.peJ'ishable app8l'8tU8 would be supplied by the F.ntomologist to Government, Punjab. 
From funds of the Imperial Council of Agricultural Research. • • 1,79,150 
From funds of the Punjab Government. . • . . ..' 84,600 

Taking into cOnllideration the fact that guidance and supervision in Rellearch work and coatly apparatUII would be Bupplied by the Punjab 
Government and in many CaBe8 IaboratoJ'Y accommodation will be provided and library facilitiea given, this worka out at 50 : 50 basis. 



AJDruvu I·D. 

~UGABr.AN. ,.ST. nr MnoD, U' MB. T. V. SU .... AIIIAJf. 0rrtI. ElI'J'OIIotoo1d. 
DBPAllTJIDT or AOBlCULTUU nr MnOD, BAJlOAr.o1lL 

• .fT~a an4 tlariet;e. of' cane •. -Out of a little over 1,044.000 acHe of irrigat.d 
,.~ ~n the State. about 36,000 acrel are. planted with IUllarrane annually. Til. 
"Varieties planted bemll (I) a 10ft stout white cane "n...thali"· (2) a 80ft "'" and 
white striped cane "PattapaJ.ti"; (3) a thin hard rinded reed cane "Cheni"· (4) 

"Exotic canel and (5) leedling can ... I ' 

~l' first three varieties fonn the bulk of the .ulllrcane: cultivated althoultb 
aeedhng canel now occupy about one-third of the total are&. Irrigation i. from 

-tanks, well. a.nd channela from riverl, etc. 

1Meet Pelt,. 

Moth b01'er,.-The caterpillar. of 6 or 7 dill'erent kind. of motba are found 
·to illjure sugarcane from the time of plAntinjr until aboot ha"est. Til. mnat 
'tmp01'bnt of the~l' and fairly widely diltributed are two. tI;&:, (i) ..4 rfT!lria di~ti· 
~rn~7Ji~, Hmp., which attacks the can" Item in the early atalle. of it. Itf'Owth land 
-ilfaUSeR wh"t are known as "Dl'ad hl'arb" the injury to the' IHdlinn ""inl up 
-to 80 per cent .• in cases of severe attack: (ii) S~irpol'Angll 1Ift.·elln. Fn6r. and R. 
,"Ofl03f igma Zcll which are IhooL horertl. The other.. noted .N DintrtPII ..... "."'". 
'Wlk, Se.amia in/tren. Wlk and Se.mraia uni/o,.miA DJg" .• Item and .hont hare,.: 
'Emma.ocera depr~,.el1a, Swinh. a roo, borer. . 

Among Ooelopterou. pe.b (Beetles) noted i. the rrOUl) of Holothichi" serrata !'., 
whose destruction on the roots of cane hal been found to be apora.dic, but when 

'it does occur, the damage to the cane ha~ heen very let'ioul. 
Amonlt the Bal'-RUckin9 in.'~tB, the moat importAnt noted in c.rtain l0('81it.iea h .. 

-been two &peciea of acale inll8Cts, '·'z., Ripe,.ia Barchari, Gru" and a PaeudOOOCCUllp. 
The .Aleu?aditl Neomoekel1ia beryi, Sign hal been noticed to, come to prominence 

-in certam areas. I 

Termites or WAite ant, are found to attack aeedlinlr canel lOOn after plantin •. in 
.. reas with. insufficient irrigation facilities and lack of moinure and allO 

-'in land newly opened up for 8ugarcane cultivation. I 

Oontrol rMaluru. 

Of the various control meaaurea againat moth borwa th. "Trash heap" method 
of collecting the moths in young cane fields h.. been found to be of Yery ..... l 

-nse in checking the moth borere. In a.n inatance.an iofeatation of 80 per cent. was 
reduced to 10 per cent. Thi. method haa been in vorne for the laat. 7 or 8 yea,. 

. a.nd is very readily adopted by the raiy~. The Trash-heap. no\ only attract the 
-moth borers alone but several other borer. of JUIll'. rice, cotton bolla •• I.e. 

10 an area of 7 acres whl're Trash heaps .... ere kept at the rate of 5 heap. par 
acre the average collection of moths .. Pol 70 per day. A tQfal of 280 moth. w •• 
,collected in 4 daya and an analy.il of th. CAwhes .howed 173 of Argyria motba. the 
worst enemy of cane aeedling, 24 Diatl"ll!8 venosat. And 73 other kind. of moth. 

including a number of Chile zanelIul, Swinh. Sesa.mis lIP. and othe.... In caleB whM"e 
tho cane fields are cIoee to cotton belts. larre numben of Earia. ap, (the lpOtted 
11011 wonn moth of cotton), ha.ve been obt.ined. I 

Another method very IUcceBBfulIy tried h •• been the handpickinlJ of the ellg 
masses particularly of 8cirpophaga &p. on logarcane leave. of younfl CIIoel. The 

-e!l:g. masses are very con&picuoua and c'lildrm .... 8 able to collect yery la,.vl' nombera 
of these. In one sealOn in an area of 15 aC""A of yoonlr cane a total of 2.876 8cirpo. 
phaga egg·masses w~ collected by a few rhildrm in the roune of tWI) mnnthe. 

Biological control.-A very minote wasp TricAngrommo minutllfll. Ri'"" haa bwn 
found to be a natural parasite of the moth borer elg. in the field... It. haa been 
fl)und p088ible to breed .. large nomber of these WIIill' in t.he Laboratorv on UP 
of common floor peat Corcyra cephalonica flIt. Hundredl of theae I'Arasi.illl'd I!fl'" 
on stripa of carda (milliona of parasite. enemiea of moth borer elrg.' were got ready 
~nd kept in & refrirerator to be otilised when wanted in the fie'd.. T.... reI"" ..... 
~f 52;000 lI.nd 14,000 in two Iota in two .ugarcan •• reaa were made IAn year. The 
~ork i! heing continoec!. ' 
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In conclusion J have to st.ate that the problem of sugarcane pest control is sur. 
to a •• ume very serioue proportions in the near future as the new S~gar Factory 
.atabli.hed now in MY80re has not le88 than 3,000 acres of sugarcane In aU stag_ 
of growth within a radiul of 6 miles I 

.A Btudy of the varioull borer and other pests of cane and. the resistance of differed. 
varieties of canea to borer atte.ck haa already been started In the Government Sugar­
cano Farm in this area. / 

BANGALORB 

The SOth July 1935. 

ANNZXURlI I·E. 

NOTI! ON SUGAItCANli INSECTS AND PROBLEMS CON~"TED wn'H THEM IN SOUTH INDIA liT" 
DR. T. V. RAlIAKRISHNAlIURTY AYYAR, GoVERNMENT ENTOMOLOGIST, COD£BATORB .. 

MADRAS. 

INTRODUCTION. 

In the Madras Preaidency, sugarcane is culli vated in all the in."ortant agricultural' 
t1'8cta and at preoent the area ~nder this crop occu~ies somewhere about 126,000 a~res·., 
Of this total area, over two thirds of the acreage IS confined to the Northern Clrcars 
including the Ganjam, Vizagapatam, Godaveri and Kistna Districts and the central' 
tract including the districts of Chittoor, North Arcot, Salem, Coimbatore and Trichina­
poly. A. a result of the recent inducements to develop this industry in the shape 
of tariff protection and the opening up of several irrigation projects in the different 
provinces, there are indications to show that the existing area under sugarcane is sure to­
Increase considerably during the coming years and that the problems connected with 
this industry are sure to assume more and more prominence in the near future. And' 
of the various such problems, those connected. with the animal and vegetable parasites 
which levy their toll on this important crop are no less important. According to· 
Fletcher, the damage done by cane borers alone is roughly estimated at 30 million, 
rupees a year. Though this estimate may not be quite accurate, it gives us some idea. 
of the loss by pest infestation and reminds us of the fact that this aspect of the­
sugar industry is well worth thorough investigation at the hands of scientific men and 
sugarcane cultivators. This note is prepared with the idea of presenting in a brief 
manner the present position regarding sugarcane insects in S. India, their comparative­
economic importance and the chief problems connected with them, which the sugar­
planter has to deal with. As far as possible, scientific details and technicalities have­
been avoided. 

Sugarcane Pe6u i" South India. 

Though the area under cane in S. India is far less than in 80me of the N orthel'D' 
Provinces and the damage caused to the sugarcane crop by insect and other pests i& 
not so pronounced as in the case of crops like paddy or cotton, sugarcane often snffers­
at the hands of such pests and diseases, and appreciable damage and loss are causect 
thereby. To the s~garcane fa~~er who is anxious to grow a good crop and reap a 
decent· h,arvest of V1g0ro~S vermin free and healthy canes, a knowledge of the uat!lJ'8 
and hablts of the more Important pests and some familiarity with the possible control 
measures against them will always be of very great help. And noW' that the area Wlder 
sugarcane is incre~sing rapi~ly, information in ~hiB direc~ion m!ght be of great use anct 
very much appreciated. With ngard to cane Inse.!ts With which only this note deals 
though a dozen or fifteen insects have been found associated with the sugarcane plan. 
in the different tracts of t~s PI"?vincet, not .more than t~ree or four could at present 
be put down as forms which might be consldreed as senous major pests· the others 
are or.dinarily. of mi~or importance and become serious only very ra~y causinr 
sporadiC local IDfestatlons • 

• The latest avallable crop statlstl .. oIIow the IoDowing distribution of eane area to the Prestd 
N. CIrcars 'S.750 ac""!'J Central dlatrieta ",6<1(1; Carnatlc Including Nello"" Chinl/leput and S ~~ 
12,' 0; tbe Ceded Dia<neta 11.700; the Southern dlstrlet8 S,800 ; West Coast and Hill 8 120 F' tb 
wbole 01 India the area under cane durin!! 1931-llll has been noted to be 2886 000 a....!.. OV' 50°' e­
.ent. of tbe sugar producta Ia from tbe U. P. " ~-, er par 

Yido autbor's bulletin on L1at of S. Indian crop peats-lladras Department Bulletin No. f:1 (1982.) 
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TA. MajOf' Pue.. 

The most important. pests of lug.reane in 8. India which may be ranked .. the 
foremost. and which generall~ caUI\8 appreciable damage are the Moth bo .... n ,nd 
~ermites. and it. i. only in eonlleet.ion with theee two lets of pe.ts tbat. tba Entomolo­
Igist very commonly receives complaints and reports. Aa nut. iD importance to lbem, 
we may include the two or thne lucking ins'3Cts which occasionally appear II pestl • 
..,iz .•. the caDe mealy bng. the IDealy wing and the leaf hopper. 'th_ are the only 
really important. cane insects in S. India which call for lOme eerioul consideration. 
The Moth bore,._Of the insects llIOCiated with lugareane, the moth boren of one or 
other species are very ancient. and well· known peots of this crop. bein, found in almost 
all the sugarcane areas of the world; and unlike (lther in",cts which he... often a 
local or restricted distribution the moth boren are veil collllopolitan and prarlieally 
perennial pests of the crop; the only point to be noted II that the lpeciM in diffo!rent 
countries are not the same. The species chiefly concerned in the 'Vest Indie.,.Lou.iana. 
Mexico and British Guiana is Dlflt,.oea Saccharali., F. Of the three or four speciee 
of sugarcane moth borers found in S. India the only important. one ia the inNet. known 
by the name A. .. gyria .tictic .. fJlIM. H. Though thi. in~ baa been known for a Tery 
long time it was not until very recently that. the COrrtlct identification of thi.· borer ... 
~btained. For many years past this insect Wllol confused witb one or t.wo .imilar borora 
yhich very closely resembled this speciel and had practically tbe lame life habita I and 

.. all these passed under the same name eMlo Simplu. B .• aince all th_ allied inl«"ta 
were found breeding 00 sugarcane. IOrghum. maize and alli.d planta. Recflllt work 
~a this in8llCt. and other allied borers. especially dooa ia Pa.-. baa clarified thia 
~nfu.ion to a certain ell:tent. and II far II WI know. OIIr 1IlOO8 import.aat moth borer· 
pest of sugarcane is now definitely identified ae A.rgyria ItKttcnupa.. H. Tbougb 
found on allied plants it. il particularly partial to aagarea_ and aU.acka the lat.&ar 
usually during the very early Btagea cauing 'dead heart.' ia 1OaaB" plants; it do. ..... 
iDfest grown ap canel 80 macb aa in tbe younger ltage.. Tbi. inad may be considered 
.as the most important of sugarcane peets in t.he province. Anotbft" borer (Diatroec 
tleno.ata. W.) which bas practically tbe IBIDe babits aa Argyria is __ common .. 
the latter and ia generally found attacking grown up canes and caann. comparaliv.ly 
much less damage. The whole top .hoot borer (Sci"PlJpllaga rtiwlla, 1') '1 another nry 
easily distin~uishable cream white moth with quite different habita and foaDd _ 
sionally in Clrcare. S. Arcot and CoimLator.. The caterpillar. anlike .. in oth., iOflU, 
burrows down into the top shoots of tho! grown up cane, kill. the central .hoot and 
-often causes the peculiar bunchy Bide shoota which Indicate the p~letlee of the JIf"I' 
in the field. Though this insect i. mainly confined to lugarcane III its food plant and 
does not breed on sorghum and other cropl like lhe two previously mentioned forma. 
!t. bas rar~ly as~umed th~ statUI .or aeriou8 peo!t. 80 far. Another ~r worth noting 
In connection Wltb cane 1. what .1 known al the wheat. .tem borer In N. Indi .. and 
tint Ragi Pink hoDer (Se.amia ira!e,.em. Dl iD S. India. In 8. India it i. a specific 
pest ~f ragi and ;'Da!ze and i. found O)n y ~.ionally b .... eding on augarcane; the 
-caterpillar bas a pmklsb colour and the moth IB a momlber of a different family frem 
-tbe other borera noted above and does not strictly r,ome ander the category of ... hat 
are considered .as typical moth borera. Te""it~_NelI:t to the motb borel'll we mAy 
place the termites as cane peats of lOme real Importance. Two speciea han 80 far 
".en .found connected witb injury to cane. tliz .• OdOfitatertftCI ob,..... B •• and EuurtMI he.",.. W. The great. bulk of thl! damage cauaed to aagarcane by white anta is to 
planted nnderground aetts; these are entirely eaten ap hollow aDd the germinating 
buds complete!y deat-royed in maay cu.- .Thia happens _pecially in white ant. infealed 
aDd comparatively, dry ar~ and. th.s kmd of damage ia due chie8y to the work 
oof. O. obutU, B. a very Widely diatnbated termite ID 8. India. Serious and whol .. 
.. le losses of ~in~B are often reported from diffe~nt parts. 88JM'cially from n~ly 
planted aad termite mfeated trae~. The olb., Specl. (R. At"';. WI is a !.af eater 

.and swarma of these appear late m the evenmg on foong Medlinga cat. oat. piec:ea of 
the leaf blade~ and strip the .Ieavee oatrigbt. •• ~eletonUnng the few' leIYea of lIfledling 

-caaes. Th18 kmd· of, damag,: 18 often .noted particularly bad in the Duraeriea raieed jp 
the Sugarcane breedlllg Btatlon at Counbatore where very foang eeedlingi are niwcl 
from Beeds. 

Jli_ Puts. 

•. Alnong the inaeeta ~f aecondary importance .. cane pests in 8. India we may include 
1ft the order of theIr tm~n~, the mealy bags. the mealy wings and the calle /"'" 
hopper; all these are Bucking msecte and are not interna! feeden like boren. The 

• Vide papers III the Bepone of 8nl8IUI 4&h .ntomolO(llaalIleetIllp--Pua -1I)o"*beW ... G_h. 
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<damage done by mealy bug. con.i.ta in colonies of the small in~ct in differ~n~ Btage~ 
attaching themselves to the nodes of the growlOg cane, SUCklOg up the JUice aua 
.allowing the plant to 1008e it. vigour .and in bad cases fade. Generally these. are 
_aU pale reddish creaturea covered with a white mealy bloom and ~ound. partially 
protected by the drying up leaf sheath. at the nodes and thiS protectIOn hides them 
from expOlure. Often these creatures are carried in setts used for .planting and get 
.distributed from place to place. Of th.e speciea known from S. India. the ~mmon~t 
appear. to be Riper.ia .acchuri, (fr. (Fig.) though the speCies Aclerda 1aponlca, N .. , 18 
occasionally noted. The mealy wiAgs and the leaf hopper are fou~d on the fo~u,:ge 
where they cause the same ki~d of harm as the. mealy bug by BucklOg up plant JUlce 
tho. draining away the' nutntlOn from th~ growlOg plants and allowlOg them to lade. 
The mealy wings found include two epeCies AZeur'Jlobu8 bU1~denBI8, M., and Neo,nas­
kellia bergii, S., though the former is the .commonest (see .Flg. .). and has a very 
wide distribution all over India; the blUlsh black puparu\ of thiS IOsect are often 
found in number. on· the foliage of grown up canes in certain tracts ~nd this often 
sins .• blighted appearance to the leaves. The cane leaf !topper (PYTIlla perpuillfla, 
IV.) i8 a very active straw colored bug witb the head promlOently drawn forwards s& 

a. IOrt of rostrum (Fig. ). In certain seasons and tracts the insect increases in 
some numbers a.nd colonie. of the same in ite various stages are found causing 
appreciable damage to the tender foil age of sugarcane plants. This insect may, to 
aome extent, be compared with the Frog hopper pest of Trinidad and the cane l.af 
hopper of Hawaii, though our insect has not as yet assumed the role of either of 
these two seriouA exotic pests. Masses of eggs and colonies of the hopping nymphs 
may be found in badly infested fields and generally the egga are found badly para­
aitiaed. 

The olher insecta associated with sugarcane in S. India include one or two leaf 
_terpillara, (1) • leaf eating beetle (2) a species of thrips (3) and a species of root. 
aphid. The leaf catprnillars and the beetles have never been noted as serious so far: 
the thrips which attacks the tender. foilage and causea the peculiar rolling and wriggl­
ing of the leaf tips. occasionally causes the leaf tips to dry, but is very rarely seriou8_ 
The same can be said of the root lice (4) also which now and then damage the roots in 
lOme areas. 

The rice grasshopper i6) though known to be a P'3st of cane in parts in N. India 
i. not generally found so in this province; it might, as in parts of Ganjam, do some 
nocasional damage to cane growing in the midst of paddy on which the insect IS a 
IIery serioua pest. 

Before closing the remarks on cane insects mention has to be made of the notoriollS 
Aphi8 madia, F., which is said to be respo,.,sible as the vector of the mosaic disease 
of cane; which is not absent in S. India. This insect is commonly found on cholam 
and as far as the writer is aware it has not been found in any notable cumbers on 
une in S. India. 

Problema cORRected with Sugarcane i718ects. 

The entomological problema connected with sugarcane in S. India are mainly, if 
tiot solely, those relating to the investigation and control of the moth borers and the 
J'e""ite8. Recent studies carried out by the Entomological staff of the Madras 
Agricultural Deparmtent especially in the N. Circars have shown more than anything 
else that the only borer with which we in S_ India have to be seriously against is the 
species Argyria Btricticraspis, H. This borer is present in all the important cane tracts 
like the Northern Circars, Coimbatore Ceded Districts, S. Arcot, etc. The extent of 
damage done by this borer to the primary shoots often ranges from 10 to 30 per cent. 
or more in certain years. The intensity or otherwise of the infestation often varies 
with seasonal changes taking place in the area in addition to the different varieties of 
tane grown. The infestation generally takes place from the period of germination 
Dp ~ a period of 6 weeks and it is during this period that dead hearts appear in 
the m~ested fields. Though th~ results of work so far done show in many cases a 
final difference of 10 per cent. 10 favour of borer free canes, the writer is of opinion 
that the actual loss finally caused to the cultivator by this insect does not very much 
depend upon the percentage or degree of infestation of the primary shoots. For, in 

(0) Tellrota augla •• L (a butterOy). 
(') PbldodoDta modesta, W. (a small spiny black beetle). 
(.) Bregmatothrlp& ramakrlslmae, B. 
(I) TetraDeura ulm!, V. G. 
(') Bieroglyphul banlan, F. 
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some cases, the final outtum from badly infetlted field. have been found to be madt 
more than that from fields which were comparatively free or '98ry mildly infested in 
thlt early stages. There is one important. factor which baa to be taken into ~un' ia 
investigating the subject of borer attaco in the early stagetl of eane and that. is I.he 
tillering properties of canes and the conaequent. power the, often ~ pf pic:kinr 
up vi~our during their 8 or 10 months growth aftar iDltial borer inf8ltatioa anel 
regainmg the standard output. Though some .ubstantial work baa bean don. in 
estimating the 10l1li caused by the borer and data have been collected it. is belie'98CI 
that. a good deal of further work baa to be carried out. to definitely ~n the 
actual 1088 calJ88d by moth borer attack to different. can .. and in important. _ gr0w­
ing tracts. In thi. connection it will not. be out. of place to quota the partilW'n' 
remarks- of Dr. Myers on this question of determining the lou by borer attack­
"What we moat clearly lack, however, ia a standard method of _timatinl infeatat.ioa 
and from that determming damage 80 that figures from different fielda anel differon' 
countries can be legitimately snd conveniently compared 80 that. w. may, in _., 
keep our thumb on the pulse of moth borer destruction and really obBene whether \Jill' 
own or our neighbours' attempts at control are having any effect and if 10 jut ho .. 
much". We have therefore to devise some standardised methods of _timatlul borer 
injury to cane to get at the real losl cauaed. A good deal of ecological work hae 
also to be done in connection with the moth borer in its relation to cane varietietl, 
seasonal changes, hoat plants, temperature, hllDlidity and other factor. including lh. 
nature and activities of natural enemies. 

Regarding triala of control methods a good deal might. be done in the way of 
prophylactic measures. Of these the selection of healthy Betta for seed is a Yery im­
portant one, for unless this is very carefully done we will be planting the borer. alw 
when we plant· the seed cane: Trial. with insecticidal method. of killing with 
arsenicals, etc., have not shown any encouraging resulta; nor bu the time arriveel 
to suggest such measures to Indian ryots. Neither the adoption of trash trap. uor 
the method of egg picking has been found of any avail .. effective or practical control 
propositions. There is a good field, open of course, to cane breeden to help the 'fat. 
by breeding and evolving out borer resiata!lt varieties and mch work is being carried 
in all the important cane growing area. of the world. Cominl to the method of 
biological control it i. knowu that the borer i. subject to the attaco of lOme bymeoop­
terous parasites some of which are present in most areast However, it is not y_ 
definitely known whether their work of checking the borer bal been sufficiently evidlln' 
and satisfactory. Speaking especially of the biological method of control with tbe 
egg parasite Trichogramma minutum, Ry. (Fig. ) now bein\f adopted in varioua 
parts of the world, though it has been boomed by some people In different countri .. 
as a remarkable success, there is a .concenaus of opinion among the more reeponaibl. 
men concerned in this work that t.hi. method of control hal n~ .. yet been founel 
very convincing. This may be gatbered from an important resolution: adopted OD 
Biological control by the rneetin~ of several eminent Entomolog .. ste at th. Fourth 
Congress of the International Society of Sugarcane Technologista Leld in March 1932 
at San Juan in Porto Rico. Tbe resolution waa to this effect. "In view of the 
great publicity which has been given to costly attempt. in various parts of the world 
to co~trol the .cant; moth borer by mallll breeding ~nd liberation of TricM~am_ .. gg 
paraSite, and 111 VIew ~f the fact th.at E.ntom~logt8ta who have been engaged in thia 
work on a comprehenSive IIC8le are 10 Wide disagreement •• to the practical results, 
if any, of this method, this congress, after examination of all published evidence 
can~ot ,~ndors~ the. plan until anawerable etatisitcal evidence of ita efficacy i. forth. 
commg. This weighty statement does not, of course, mean that further investig"tiona 
!Jhould not be continued in this line, bnt .~nly goea to show that t.he work with paraait.ea 
IS not after all .. easy and smooth 88lling .. lOme of us beheve; in the words of 
Dr. Howard "one's outlook becomea more or leu eonfuaed wben one ccmaidera th. 
complications" connected with such work. Coming to the direct metboda of control 
cutting out the dead hearts in time to check the multiplication of the borer at. the .. ry 
early stages might deserve a word or two. The borer whicb. attacb the cane dllftng 
the Y0llD:ger stages can be co~trolled to some ell:~t. by prompt. destruction of the 
shoota With dead hearts; but. 111 moat caaea the cultivator Ie eitber indifferent. or tbe 
operation is done very unsatisfactorily by only pullinll out. the dead .boot. anel IeaYiog 
the borer intact.. In the N_ Circara where there II the method of wrapping anel 
supporting the growing can .. , some of the· aide aboote are removed .. a cultara.l 

aIntemational Sugar loumal-Oe"'bv 1Dal, Po 177. 
tIns. ~dIa we ha~ one or mora b'-'1llds or tbe _en m....G6r_ ~ .A.,..... UId or u.s 

ImhDeumomds X~ and among 8ceIrOllldlo. P ...... 8IId Of u.a ehalelda w. ba91 , ... _ 
well-knowu and famoua WllSp8 T. m1Dutum, R. * InterDatiOll8l Sq_ loumal-October 11131, p.l71I. 
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pradice du "ing the operation; if in this process, the farmer take. 80me care to 
.pecially cut out the infested shoots with the horer 'n ,du and dest~oy them, ~ cert:un 
amount of control could al80 be effected, One unfOitunate ~act 10 connectlo~ 'nth 

.the calle hOl'er8 i. that, in most of these cane areas, there I. sugarcane growmg at 
some stage or other throu~hout t~e ,yea~' for the pest to pass onr from season to 
seaoon and help its perennIal multIplicatIOn. A. sugge~ted above, we have to ca~ 
out I;".t and foremost an int .. nsive study of the bionomICs of the borers to gauge the 
actual 10". <'aused and then experiment with different control measures before we are 
in a position to suggest any methods of an economic and practical nature to the 
ryot. 

The Termite problem is not half 80 impOitant, or serious a~ that of the oore18 
which a'" often de.cribed as 'the hardy annuals If not perenmals among the peats 
of ougarcHn,,". Proper selection of termite free area for cultivation, sufficient cultu"d 
of the land, proper irrigation and other prophylactic measures like selection of healthy 
.~.d" Bnd treatin!: tbe s .. tts with deterrent suLstance,. would certaml): keep aw~y 
termites, and even if they occur there are methods whIch can check their dam~ge lD 
the shape of soil fumigation, mixing the irrigation water with tar water on cru,de 
~il emulsion. A t'adical method for termites in any &rel\ is to locate the ternllte 
n~sta in the vicinity, dig out the ne,t. and d",troy the qUE'<'Il" and in the case of the 
h.af feeding termite in cane nurseries the plants may be sprayed WIth a dIlute solu­
tion of some deterr .. nt like Crude 0,1 emulsion. In thi. work, of course, proper 
identification and habits 'If the termites concerned i. an e.~(ntial preliminary sillce 
enol's are very often maue in mistaking one species fo!' the other ·and applying the 
wrong treatment , 

n")(Br(ling the other inMects-only the Mealy bugs, !llealy wings and the Leaf hopper 
occasionally call fOl' attention though they have Leen noted rarely as serious pests 
in the province. As in the termItes some preliminary work has to he done in identify­
ing correctly the m('aly bugs and mealy wings responsible for the damage on cane iu 
the different tracts before adopting the appropriate measures suited to each fo=. 
For mealy bugs, the selection of clean setts is of very great importance. Some of the 
other measures suggested by Hall· for the Egyptian mealy bug may also be tried. 
The mealy wings and the leaf hopper which are leaf pests, occasionally appear t.:> 
do some harm in c,ertain seasons but prompt mechanical methods may be found to 
check these pests to a great extent. Both these kinds of insects are also subject to 
the attacks of soms effective parasites, 

SlIggestioll' for Future Jl' or1. 

In the opinIOn of the writer, the following appear to be the more important IteUls 
in research work ~onnected with sugarcane insects in India. 

(i) A complete survey of the insect fauna of the sugarcane plant in different pal·ts 
of India and Burma; this should include the geographical 'distribution, alternat~ food 
plants, natural enemies, life history notes and the economic importance of each lOsect. 

(ii) A dotailed study of the ~ore important cane pests of each tract with special 
re,ference to such fact~)I'~ as the tIme of planting, manurial response, spacing, tillering 
WIth reference to varteties, etc. 

(iii) The exact nature and the correct estimate of the damage caused by eac:' pest 
both in relation to different localities and :varieties of cane, 

In Madras, such special studies are to be devoted to the burer. t£Tlllite. me'll!l 
bug8 and the leal /lopper. • " 

(iv) The study of sugarcane mosaio in relation to insecte as vectors. 
(v), Trial of re,medi,II1 measures including Prophylactic, Cultural, Mech3:lical, 

InsectICIdal and, BIOlogIcal methods, Special attention may be devoted to the study 
of natur~ enll;"ues ,and me,thods of biological control. These may be carried out in 
ways ,,!hlch WIll awt the dIfferent locnl and economic conditions in the different t~t4 
of IndIa. 

(vi) Trials in evolving varieties of cane which may be pest resistant in co-operatio. 
with breeders. . 

Thus, the investi,gations relating to cane pesta have to be carried out with dut 
r~ard to ~n the dtfferent aspects of the subject; it. may not be a wise policy te 

• The out-break 01 P,.udOCOCt'tu S_lIari C on 8ugarran8 In EllYpt by W J H U. T h' aI d 
~!~t1t"CI Bdlulletin, Catro, 1922, There are ""me' records 01 the existence 01 ihls hU: .;;; ':'e~ :::. • 
..... - 0 n a but thho bae to be definitely ascertained. • 
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depend on one set of activiti~. alone to get quick and satisfactory resulta. It i. alf 
very easy and oonnnient to remark glibly that the e6~ieat way of fightinjt dlseaae i. 
by a change of varietr and dispense with Entomololtista and Mycologi.ta, or to opiM 
that. Biolofical contm i8 the only 8uct'eesful remedy against pests. But re.ponll"'" 
workers al over the world, r~alising, a. they do, th ... hort-comings of 8uch one 8idPd 
activities in relation to the time fa<'lor, economy etc., appear to be of opinion that 
we cannot depend upon one or two fa<'lor. alone and wait for the ""ulta, but should 
explore all avenues of attack until we have found out the moet luitable m.,..ure for 
each pest and region. Our main aim i. to hillp the .ugar planter aa quickly lind 
economically as p08sible. . 

Before concluding this short note the attention of entomolo~.ta and othera int.·reM~,>d 
in the sugar industry in India may be in"ited to the fact that, whil .. we are en:(,,:: .. :1 
in devising ways and means to fight our local p~.ta, we .hould not forlfet to provide 
ourselves with the proper precaution8 which will prevent tbe entry of the some of 
the serious sugarcane pests of other countries luch a8 the .ulf ..... ane w ...... il It) of 
Australia, the dreaded leaf hopper(2) of Hawaii, the frog hopper(3) of Trinidad. th~ 
cockchafer(4) of Mauritius or thc wid~ly distributed moth borer(5) of the Weot Jndi ... 
-insecta which have been causing very serious 10000N to the .ultAr induotry in tloeir 
respective countries. It is ne«:dless to add that in theae day. of rapid and ~onveni~l\t 
transportation facilities, animals and planta have very good chances of Kettinlf wid .. lv 
dispersed from place to place. I believe aome of U8 are already aware of th .. f .. et tho't 
on two occasions the Impel';al Entomologi!t, Pusa, while ~"amining p ..... ~I. of .UI1.lr· 
cane setts received from abroad came acrosa the liv .. Ifrubs of the W~~ IndiAn .u~.r· 
cane weevil (StepltannpltnT'" ,accAari) in a parcel from Antigua and thlAt of "the 
Javanese beetle pest (Hnlanaria pice,e1l.9) in a parcel from Jaya. It i. up to u., 
therefore,. to see that, while we are engagl'd in 801ving our own insect prohl~m. ,,'>n. 
IJIlcted wlth sugarcane, we are also careful to see that no exotic pe.t. of any kind ~~t 
entry into the country and add to our alr .. ady ~xi.ting trouhle.. • 

.AxUXl7U I·F. 
SUGAllCANJI ENTOKOLOOICA£ RS8UJUlJL 

Note bll Mr. P. B. Richard" Entomolouid to the G"emme,,' 01 the U"ite4 P,"ifICu. 
The opinions expressed in this note are based on jreneral ob_tiona rather Ulan 

upon a detailed investigation of the sogarcane ""sta lR the United Province. and 
elsewhere. 

The more important insect pesta of lugarcane in the United Provi~1 ar. root, 
top, aud .hoot borers, leaf.hopper, white·anta, and white·lly. Other inaect peeta IOcb 
as the kharif grass· hoppers, beetle grubs. mealy Lug •. mole rrick"to are either periodIC 
and limited in attack or have not yet been credited with lofficient damage t.o gin thfJID 
importance in relation to the can. culture of the Province. 

Conclusions drawn from casual observation. may require to be modifi .. d or aban­
doned upon detailed investigation. Alao the oonditioDl ruling in the United Provin~_ 
may differ so considerably in India that any concluliona may be of ouly local validity. 

Speaking generally I have been impreased with the fact that apparently healthy, 
well cultivated, and well nonrished plants are naually not seriously damaged by 
insect attack. Insect pests undoubtedly ere present, but not to the utent to be a 
serious menarc to the crop. For exampl .. , canes which are weakly appear gl'nerally 
more attractive to borers and white-anta. Mosaic·affected canea show more obvioul 
attack than mosaic· free. Top shoo~ borer concentrates on waterlogged patchea. PyrilIa 
attack only appears to become of serioua importance when th .. cane crop i. otherwi .. 
upset, either by unsuitable weather conditioDl or by diAeaBe. Aleurolobna alao appea,. 
to thrive on unhealthy canes, particularly if water requirementa are inadequately met. 
White·ants also appear to attack weak and unthrifty planta more ftadily than wbeD 
healthy and stron~ growing. The problema of insect pest control on IUgareane, there­
fore. appear not to be purely enlomolog;,·al. hut to he IinkPd up with all ".1'",.10 of 
",gricultural science. Thia conclusion will be reverted t.o after coll8idering the purely 
putomological aspect of the question. 

All agricultural Entomologista in lugareane growing areu presumably receive 
llu."Uerous reports of insect pest athck and reqnesta for remedial recommendationa for 
attacked cane crops. 1 lmagina that. .he majority of such Eotomologi.te have, like 
myself, no practical rerommendationa to make :D the majority of casea. Take far 

(1) Rhabdo<-n"muo " ....... ruB. (~) Tl'ma.pla .. ""har1na. 
(2) Perkin8i11a 88"'bari(~) Dlatroea IBtlCha":~, ~~)·taItH emItbi. 
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first example white-ant._ Th~ prevalence of _white-~nts in seriouB number ill _a 8ugar­
cane field is the result of various factors. Light sOll8 encourage them, while 111 heavy 
clay soils, especiall~ under frequent irrigation, the white-ants make little ~ea_dway. 
Even in the same 8011, the nature of the manure greatly affects the subsequent lDCldence 
of attack_ Un decomposed farm-yard manure encourages the pests, providing "xeess 
food upon which they multiply, and the hungry hordes subsequently turn their atten­
tion to the crop. Previous cropping is of importance in the same way. Stubbles, or 
even weeds during a fallow, foster white-ants, and increase the attack upon the 
8ugarcane crop. White-ants cannot be eliminated from a field by any methods of 
cropping or the utmost attention in cultivation; nor perhaps is it desirable that they 
should be. They can, however, be kept down to almost negligible proportions by 
refraining from providing comlitions suitable to, their multiplication. When, how­
ever, they are attacking a cane field in-force, remedial measures are not practicable, 
other than cultivation and stimulating the ~Lmt, irrigating to make the soil temporarily 
unsuitable, and employing deterrents or pOisons such as crnde oil emulsion, Deem cake. 
and the like in special cases. Serious attack by beetle grubs is also a result of un­
suitable soil management and subsequent remedies do not appear 'practicable. 

The position in regard to boring caterpillars is even more unsatisfa~tory. If there 
could be a close period between harvesting and germination, if ouly sound setts were 
planted, and cane .tools were removed and pitted prior to emergence of the pests from 
hibernation, the attack could be reduced to insignificance_ Practically none of these is 
possible, except the sowing of healthy setts; and with the risk of reinfection from late 
harvested fields· and from un destroyed stubbles, it is doubtful if careful seleCtion of 
sett. will have much effect. Something can be done on sprouting cane, by destruction 
of egg masses of the top and shoot borers; but nothing for root borer which is thought 
to be the most serious of all in ihe United Provinces. Similarly collection of egg 
masses, and the hand collection of the first generation of leaf hoppers are possible, 
though too laborious, and requiring too much co-operative application, to be readily 
carried out and are applicable only in the first few weeks of growth. Thereafter no 
direct control method can be advocated, and outbreaks of borers or leaf-hoppers can 
only be watched with commiseration_ Stomach or contact poisoning, even if effective, 
would generally be uneconomic, and almost always impossible to carry out. Traps 
have not proved themselves sufficiently effective, and, again, would require a degree 
of co-operation which is not to be expected from the average cultivator. 

'fhe Agricultural Entomologist, therefore, has at the moment to confess himself 
almost devoid of any practicable direct methods for the control of most sugar-cane pests. 
The difficulties of control inherent in the native of the crop have concentrated attention 
upon biological methods_ notably encouragement of egg parasites. As a general cure 
for indigenous pest insects, I have no faith in ever achieving success with indigenous 
parasites or predators. Spectacular success has undoubtedly been achieved in special 
casco, but in all of these the pest is an introduction, and the controlling parasite or 
predator has been introduced from the original hahitat of the pest. Possibilities of 
biological control undoubtedly require investigation, which may prove me pessimistic; 
hut at presrnt I feel that 1>0 reliance can he placed upon any great improvement in 
~,he condition of the cane crop corning out of research in parasite cOl!trol methods. 

One is thus driven back upon the non-entomological factors affecting pest insects. 
With suitable soil and the right rotation, and provided all stubbles and weeds are 
removed and utilised in preparation of compoat manure, there is no doubt in my own 
mind that our· present canes would suffel' much less insect damage. This, however, 
involves changes of agricultural practice which, even if practicable-as in removal of 
the cane stubhles-may not be readily acceptable. The limiting factor is the average 
cultivat,or and what he is able and willing to accomplish; and no immediate and 
considerable improvement can be expected along these' lines in the United Provinces, 
where cane production is mostly in the hands of small cultivators_ The utilisation only 
of suitable soil for cane growlDg, and the adoption of suitable rotation and agricul­
tural practice, may undoubtedly be expected to be accepted in time, as the cultivator 
realises their economic Ildvantages. They do not, however, promise to meet the 
immediate necessities of the case. Nevertheless it is very essential to push forward 
investigations upon them_ There remains the provision of canes whicll offer greater 
resistance to pest attack. This appears to me the most promising major line of 
investig~tion, ~nd in this the Ent?mol?gist has to take an important part along with 
the Agriculturist, the Plant PhyslOlogtst, and the Plant Breeder.. The Entomologist 
may not be able to prevent attack, but he can measure the relative attack on the 
present standard canes and new seedling canes ilnder different agricultural practice 
and in different areas; and thus provide data for the guidance of hi. fellow-workers. 
He may, in addition to determinIDg the comparative susceptibility of cane varieties, 

), 2 
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be able to. in~icate the factors which control. sU8C!'pti\,ility of atta.:k \'y p&l't.i.:ular p".te, 
th!,ugh this .18 more .. matter for the PhysIologIst;. as responses to dilJ,ren' c1imate., 
lIOiliI, and soil treatment. are more properly the proVlDce of the AgriculturiA. 

The ideal !.o aim at i. th~ right. c:an~, in the right area, on the ri\!ht lOil, 8ud under 
the rIght agrlcult~ practIce. This 1Ovolv~ team work with which the Mycologilt. 
also should be aSSOCIated. Canet _ ItI8CI!,Ptible to at.tack by peat and diaaa. !WIy be 
eKpe~ted to resul~ from IU.ch aD invettigatlOD. .Their behavIour will, hown.er, ,. .. uire 
co.ntmuous. watch1Og. TheIr de~ree of euacepttbllity is likely to vary with climatic and 
~il ~DditlC~D8, and they may III the. course of vegetat.ive multiplicatioD 'YeD w .. ken 
lD their reslstaDt factorL Moreover, 10 the course of generationa, atraiDi of the peata 
may adapt themselves to the reaistant factors, and 'he can •• in thi •• ay ai>aill be<.'Ome 
luscepti ble. . 

It is, of course, aslumed t.het. the Sugar TJclmolog\d and the EcoDomiat pl.y their 
part In the iDvestigation; for the final criterion wourd Dot be whether lucb and .ucb 
cane is more or less susceptible to ineed attack iD a particular area, but. wh.ther, ill 
spite of the attack, it is the one which produce. the greatest. tonnage, augar content, 
and cash value to the grower. 

It ia upon such lines that the entomological inveatigationa iD the United ProvinCei 
Sugar Research Scheme, finaDced by t.be Imperial Council of Agricultural Beeearch, are 
tentatively laid down. The relative susceptibility of standard ~rieti .. it propoeed 
to be determined on the Research Farm, and in the adjoining tane area.; &II alao upon 
Dew H~edling varieties of agricultural promise. The .ugareane Entomologiet will be 
stationed in the westerd district.. It is desirable to carry out. parallel obserntionl 
in the eastern sugar growing areas, where it. i. 'propoaed to station an entomological 
aasi.tant for the purpose. Quantitative and qualiiative detenninatloD of damalle; and 
preventive and remedial measures, including cultivatioD and rotatiOD ell'ect.a, deterrents 
and insecticides, and parasitic control, also mllst enter into the iDveatigatloD; IIu' 'he 
first step must be the detenninatioD of the relative attack upon caoea DOW under 
distribution or under trial. So far al the United Provine .. i. concemed, th.refore 
provision has already been made f"r much of the preliminary research indicated; and 
it may be hoped that the result. arising out of this may be of use to othM' cane areas. 
It does not appear, however, that the United Provincel enquiry caD touch more thaD the 
fringe of the All-Int!ia aspect. It is desirabld that parallel invHtigationa are made 
in all other important cane areas, aDd that theae .hollld be co-ordinated ander the 
Imperial Council of Agricultural Research. This appears to indicate the neceMity, not 
only for the provision of adequate atat( for local requirempnt~, but of a rompetent 
Sugar Entomologist under the Imperial Council of Agricultural Research, to direct and 
co-ordinate the whole enquiry. The Plant Breeder and the 8u~ar Technologist ani 
already available to the Imperial Council of Agricultural Reaearch. AD important 
necesaary addition to the team of workers, who also should be ander the Imperial 
Council of Agricultural Research, ia the Plant Physiologist.. 

AN.NEXUU I'(}. 

RBPORT or TJD SUJI-COJUU1'Tn oU'POIIn"BD TO POlUIULAn " SCJnlO or R&8&AJICII ow TId 
IJfS.cT nSTS or SUO,uwAIfL 

PR&SDI'f , 
1. Mr. B. C. BURT, C.I.E .• M.B.E., I.A.&, (ClIairwwm). 
2. Mr. ArZAL HusAnI', 
3. Mr. M. CARBERY, 
4. Khan Bahadur FATElI-UD-Dnr, 
5. Mr. P. V. IsSAC, 
6. Mr. C. A. McLllAlI', 
7. Rai Bahadur C. B. MISRA. 
S. Dr. RAlIA KRIslINA ATTAR, 
9. Dr. P. B. Rn.,·lURDS, 

10. Mr. WYNN. SAYIB, 
11. T. V. BUBlI.UoIA.NUK, 
12. Rao Sahib B. P. VAOllOLJUll. 

REPORT. 
In all provinces the mod important pesta of cane are the moth borenI oflltll!&rcane 

.nd this group of insects i8 responsible for .ery RrioDl economic 1-. Termitel 
constitute .. much leas important pea\ but in moat provinl'e8 a", rather more than 
minor pests. There are numerou8 other pesta but tbey are of local or -um.I im­
portance. Work ilapecially reqnired on the 'ftriODl borera tncl~ding the Iop-Ihoo& 
~rers, litem borers, and the root borers. 
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2. It i. of great importance that the behaviour of all standard and new varieties 
of cane in regard to insect pests .hould be carefully stunied on all cane·testing stations. 
Such work should be extended to test plots of cane grown under ordinary cultivators' 
conditions. The record of the bebaviour of important varieties, especially recent intro­
ductions, relative to the sugarcane borers and other pests should not be discontinued 
when the general introduction stage has been reached but should be carried on. 

3. In the past control measures of the ordinary type have not proved of much 
practical value. It is necessary to find out which varieties are resistant and which 
relatively susceptible to damage by each of the major pestA and to analyse the causes 
of 8uch resistance or susceptibility. The ultimate means of control probably lie in 
the "election of Buitable varieties and in the improvement of metbods of cultivation. 
The proLlem is not entirely entomological and close co-operation with the cane-breeder 
and later with the plant physiologist will be necessary to secure optimum re"ult.. 

4. The prospects of effecting the control of the sugarcane borers by Liological 
methods, i.e., by means of parasites are open to question. There is great difference 
of "pinion as to the degree of success which has attended the us" of the Trichogn,mma 
parasite in other countries but some success has been obtained in Mysore with this 
parasite. The question is of great importlonce and justifies thorough study. 

5. The study of the parasites of the borer~ of sugarcane can be carried out by 
one research worker with a small staff at one centre for the whole of India but he 
will need the fullest .co-operati:m from provincial Entomologist and other sugarcane 
research workers. The latter stages of work, if success is attained, will require develop­
ment throughout India. It is r,-commended in the meantime that this research worker 
.hould first be stationed at Pu.a in view of the importance of carrying on the work 
in some suitable centre in Northern India. 

N oTl!.-1\Ir. Issac (Offg. Imperial Entomologist) does not consider Pusa a very good 
centre for the breeding of pllr8sites in view of its climatic conditions and thinks that 
this work might be done better at Borne station in South India with which opimoll 
Dr. Rama Krishna Ayyar and 1\Ir. Subramaniam agree. The opinion of the rest of 
the Committee is that this work needs to be done in Northern India. 1\Ir. Sayel' 
wished it to be understood that any intensive work on sugarcane pests at Pusa should 
be onder the strictest control in order that the other experimental work on sugarcane 
may be properly safeguarded. 

6. The Committee consider that work on the sugarcane borers (and some other 
lugarcane pests to be mentioned later) i. necessary on an All-India basis. The work 
in the United Provinces, Bihar, Bengal, Assam and Bombay should be co-ordinated 
and directed by an all-India senior Sugarcane Research Entomologist who would be 
responsible for the framing of the programmes, the technical direction of the work 
and the collation and interpretation of the results obtained in those provinces. It 
was considered that the all-India Sugarcane Research Entomologist should ht' stationed 
at Pusa. An Assistant Entomologist with a small staff would be required in each pro­
nnce. In Madras and in the Punjab the Government Entomolo~ists consider that the 
supervision and' direction of the work of the Assistant EntomologIst for sugarcane pests 
Ihoulc! be under their control but they collaborate with the all-India research officer. 

7. The general scheme would involve the expenditure shown in the following table. 
These estimstt's are approximate and the Committee recommend that the Governments 
concerned should be invited to put forward schemes on these lines to form part of II 
co-ordinated whole. 

~ppro:cimate eatimate of requiremeft". 
Re. 

Beod~lIarttl'-
(a) St'nior sugarcane/Research Entomologist on 

(PRY according to experience and qualifics-
• tiona within that scale.) 

(b) Assistant Entomologist for Parasite Resel\J'Ch on 
(Initial pRy in each case according to 

qualifications) • 
(0) Assistant Entomologist for Systematic work 

and for collating results on • 
(d) Two Junior Assistants on 

Six Fieldmen on. • 
(8) Statistical Assistant on 

1.000-50-2,000 p. m_ 

200-21\--500 p. m. 

200-25--000 
100--10-140 

150-10--200 



H eadquarler8-contd. 
(J) OlericaZ 8taff-

2U 

Three clerks at euitable local "'tee. 
(g) Travelling allowartce 
(h) Contingencies 

(i) Non-recurring-
(i) Parasite laboratory IUld ineectory 

(ii) ApparRtus 

Provincia' Section-

Bengal--

ABBistant Entomologist on scale 
Two ABBistants 
Six Fieldmen on Rs. 25 p. m. each 
Travelling allowance 
Contingencies and apparatu8 

Bihar-
Assistant Entomologist. on 8cale 
Three A8sistants on scale 
Nine Fieldmen on Rs. 25 p. m. each. 
Travelling allOWAnce 
Contingencie8 

Bombay-

AssistRnt Entomologi8t on 8cRle 
One Assistant on . 
Three Fieldmen on Re. 25 p. m. each. 
Travelling allowance 
Contingencie8 

United PrOtMt.CeB-
Assist.ant Entomologist (already provided). 
Three ABBistnnt8 . 
Nine Fieldmen on Re. 25 p. m. each. 
Travelling allowance 
Contingencies 

Punjab-
Assistant Entomologist on scale 
Four ABBistants on scale 
Twelve Fieldmen on Re. 25 p. m. eRCh. 
Travelling allowance 
Contingencies 

Madra8-
ABBistant Entomologist on scale 
Two ABBistantB on scale 
Six Fieldmen on Re. 25 p. m. each. 
Travelling allowlUlC8 
Contingencie8 

Re. 
6,000 
3,000 

10,000 
2,000 

200-25-300 p. m. 
100-10·-1'0 

2,000 
1,000 

200-25-300 
100-10·-lfO 

2,000 
1,000 

200-25-300 
lOO-IO-UO 

1,200 
3,000 

100-10-140 p. m. 

2,000 
1,000 

200-25-300 p. m. 
lOO·-IO-lfO p. m. 

2,000 
1,000 

200-25-300 p. m. 
100-10-1fO p. m. 

2,000 
1,000 
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Provincial SectioIl6~ntd. 
MY8ore-

One AiI"i8~ant 
Three ~'ieldmen on Rs. 2ii p. m. each. 
Travelling allowance 
Contingencies 

Rs. 
IOO-IO-I4Q p. m. 

7.50 
1,000 

The Mysore Stats Entomologist will gladly collaborate in this all-India scheme. 

The Committee have no particulars of Assam requirements Lefore them. 

Termite •• 

8. The Information is required as to the species of termites which actually attack 
.and damage sugarcane; information is alIa required as to what varieties of cane arc 
seriously attacked and a study should Le made of the reasons why some varieties are 
attacked and others are not. Expeiments are also required on deterrents especially 
fOI' the protection of cane sets. The Committee consider that what is mainly required 
i. a common programme of work and an interchange of results; this can be secured 
by the arrangements already proposed for work on sugarcane borers provided tbat the 
Senior Research Entomologist at Pusa is pr!lvided with a Research Assistant for 
temlite work. , 

Lea/-hoppers, white flies and tI,e;r parasites. 

9. Work on the •• pests ie needed mainly in the United Provinces and the Punjab 
and it is considered that it would justify a small grant for a special Research Assistant 
ill .. "eh of the two p,·ovill(·es. Reveral other cane-pests were melltioned and it was consi­
dered that work on these should be undertaken provincially. 

T"r insect 11ectOTl 0/ the Mosaic d.spa8e 0/ sugarcane. 

10. There is a great need for information on the insect vectors of the mosaic disease 
·of cane in India. Research work on the Mosaic disease, with the aid of a grant from 
th~ Council is already in progress at. the Imperial Institute of Agricultural Research, 
Pusa. Transmi.sion experiment.s by the Entomological Sectlon to determine what 
insects carry the disease in India have not yet been unde. taken. The Imperial Ento­
molo!:ist's Section could undertake this work if given one Research .. hsistant and one 
routine Assistant with a non-recurring grant for insect-proof cages. It is recommended 
that such a grant should be made. 

Oonclwioft. 

11. The Committee consider that the scheme which they have outlined would 
.enable sugarcane pests in India to be thoroughly studied and recommend that Govern­
ments concerned be invited to put forward specific proposals for grants on these lines. 

SUILA, 

'T lu: St h A ugu8t 19S5. 

(Sd.) B. C. BURT. 
M. AFZAL HUSAIN. 
::'1. CARBERY. 
C. A. MACLEAN. 
T. V. SUBR..UfANIAM. 
T. V. R. AITAR. 
C. S. MISRA. 
P. V. ISAAC. 

" PHILIP B. RICHARDS. 
B. P. VAGHOLKAR. 
FATEH-UD-DIN. 

" WYNNE SAYER. 
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..urNExt·kr. I·H. 

EXTBACTS mOM THS PROCEEDINGS or THS VI. JUSTINO or THE SI'GAK ("mUIIITn Hr.LD 
ON ·THE 151 H ·K OV1.MUB 1933. 

Proposals for the initiation of future Restareh into tAe in6trt tn,t4 01 • .,garcane. 
Report of Special Ctmlmittee. (Subject No. II of the ..fg.nda.) 

Mr. Burt in introducing the subject explained the main feature& of the r~I"'rt of 
the Sub· Committee appointed to formulate the acheme of research 00 Iaaect peete of 
sugarcane. He pointed out that the scheme consi.ted of two ;nter.d,·prn<f~!lt lk'rh, 0"" 
r.entral and the other provincial. The estimates of cost givea were apprOllimate and the 
Governments concerned would be invited to put forward detailed ochf!'mee on th"". 
broad lines,-which would be placed before the Committee again before thpy Wf!'re 
finally sanctioned. He drew attention to the fact that under the prewent propo .... l. 
the supervision and direetion of the work of the Assistant. Entomologilt would in the 
case of Madras and the Punjal) rest with the provincial Entomologists who would 
collaborate with the All· India Sugarcane Research Entomologist. In the ca~e of the 
other provinces the programme of work would be framed by t·he All· India Sugarcane 
Research Entomologist. He moved that the report of the Sub·Committee nlay he 
adopted. 

2. In reply to a question by Mr. Walchand Hirachand Dr. M .. Rae stated th"t 
the post of Imperial EDlIlmologist at Puoa was at pre ... "t vacant, hut wheD an 
appointment was made this Officer wODld D')t haveAufficient time to undertake I'll gar· 
r.ane work in addition to hl8 ordinary duties. I\1r. Sethi .ugge~ted that al the ach~me 
in so far as work at Headquarters is concerned, relate. to the Imperial D"partment of 
Agriculturo and as the post vacan~ is also undp.r that department, the offi('~r to .,. 
appointed should undertake this work. The ordinary work ')f tbe Imperial Entomolo· 
gist might be undertaken by the Second Entomologist at present provided at Pu ... 

3. Dr. McRae pointed out that the range of aalariea provided in the .atimat". for 
the senior posts was very wide, which would make it difficult to pr .. pare an exact 
budget. 

4. Mr. Burt explained that the Sub·Committee attached grt'at importan('fI t& 
securing properly qualified men and henc~ they had lugge.ted that pay 8('('ording to 
qualifications and experience may be given to suitable men within the acale rf'<'nmmf'nded 
by them. In the usual course, the Public Service Commission would he .. ked t& 
make selection and would advise regarding the exact salary to I.e paid. 

5. Dr. McRae then drew attention to certain item, in the e.timate reJating to the 
Headquarters Section which he considered required to be increased or altered. Su\'o 
jeci to modification later on when exact estimates were prepared, be dplired that the 
following additional provision should be made '-

l. Para8it~ labors tory 
2. Water, gas, and electric power for this laboratory 
3. Apparatus for this laboratory 
4. Cages for mosaic work. 
5. Fittings for board room 
6. Additional Room for Insectory 
7. General apparatus 
8. Quarters for staff 

9. Fencing for a plot cf 15 ftC""" 
10. Shed 

II. Three pairS of bullock 
12. Rent of J;; acree of IImd for five years (if.llece888ry) 

Re. 

10,000 

3.000 
2.000 

1.000 
2.(01) 

2.0("' 
10,()(t(, 

78.()(,O 

2,001/ 

150 
600 

3,750 

1,15,000 

6. Rao Babadur Venkataraman enquired if it would not be feasible to attach th~ 
Senior Entomologist to the proposed Sugar Research Ill8titute (hem Xo. 11 of the 
Agenda). 
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7. The Chairman pointed out that thi. appeared to be the original view of 
Mr. Richard. also, who has stated ir. the note on SQgar~ane Entomological researcb 
8ubmitted by him to the Special Committee that :-

"TIllS appears to indicate the neceuity not only for the provision of adequate staff 
for local requirements, but of a competent Sugar Entomologist under the Imperial 
Council of Agricultural Research, to direct and co-ordinate the whole enquiry. The 
Plant Breeder and tile Sugar T~chJJologist are already available to the Imperial 
Counril of Agricultural Research. An important n(ces.ary addition to the team of 
workpr., who also should be under the Imperial Council of Agricultural Research, is 
the Plant Physiologist." 

8. Rao Bahadur Venkltaraman thought that a Botanist should also be added to 
the scheme, to try and work possible correlations between structure and resistance 
to insects. Thi. would be useful in breeding disease resistant canes. 

9. Dr. McRae stated that he would not mind the work on insect pests being 
ca ... ·ied on in the South, sar at Coimbatore or Poona instead of at Pusa. In his 
opinion there was advantage 10 working in an area where the acreage under cane was 
not large. Moreover, the equable temperature at the place would help in the work. 

10. Mr. Burt, however, pointed out that the Sub-Comnlittee thought that unless 
-large numl,.". oi parasites can be bred in northern India. the ,,"""k will not be of 
much use, and hence Pusa had been selected for the work on parasites. 

11. The Chairman enquired whether it was the intention that the scheme shonld 
be worked under the Imperial Council of Agricultural Research or the Imperial 
Department of Agriculture. 

12. Dr. McRae was not in favour of the latter arrangement on account of the 
difficulty regarding quarters in Pusa. 

13. Mr. Venkataraman did not consider it essential that the work to be done at 
Pusa. Moreover if the work is done at a place where quarters can be rented, the 
expenditure on residential buildings would be avoided. 

14. Mr. Ramamurty suggested that the scheme as approved by the Sub-Committee 
should be adopted, subject to final schemes, when received, being examined by tha 
Committee again before sanction. 

15. Mr. Sethi desired that the question of control, that is, whether the scheme would 
be run' by the Research Council 01' by the Government of India, should be de~ided. 

16 .. The Chairma~ stated that if the Governm~nt of India agreed to allow the 
ImperIal. EntomologIst to take up this work, there should be no objection to the 
work bemg done at Pusa. For the present, however, he suggested the adoption of 
the report of the Special Committee. This was agreed to. 
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APPENDIX XXVIL 

REPORT or TRB COJUUTrliB APPOllCTBD TO BXAJUIfB ~ ICBmU or ~ UJllTBD Pao­
VINCE1 POUURY ASSOCIATIOIf TO r.Enwr .00 &JfI) POULTBY IIUJ'ftTJlO 011 A 
CO·OPERATIVE BASIS (SUIIJI!CT No. 4 or THE AGEXnA FOR THB ADVISORY BoAIUJ 
MEETING), HELP AT Nzw DllLm ON Tua 21sT Fuao.un ~934. 

The following were present:-

1. Col. A.. OLVD. 
2. Mr. E. J. BROBIf. 

3. Khan Bahadur SIlBIJUl Nuz MolLUOlAD. 
4. Mr. P. J. KmB. 
5. Mr. T. F. QomXL 
6. Mr. B. K. BADAlII. 
7. l\f.r. NUIHJL IRLAlI. 

8. Mr. A.. E. SLATER. 

9. Mr. G. K. DavADHAR. 

As the Chairman was engaged in another meeting of the Fruit Committee Colonel 
Olver took the chair. 

The meeting lasted from 2-30 to 4·15 '.11. 
The Committee considered that the ecbeme ,ubmitted by the United Province. 

Poultry Association was costly for the work proposed and it alao would not provide 
what IS most required for the development of the induatry, "'z., au expert Marbting 
Officer capable of advising and •• s,isting provincial orgauizationa and with facllit.iee 
for developing tbe marketing of egg~ and poultry products all over India, part.!. 
cularly in the big consuming centres. For this purpOlie thEy considered it nece .... ry 
to have an Egg Marketing Officer, working directly under the Imperial Couneil of 
Agricultural Research and recommf'nded that the Animal Hu.bandry Expert should 
put up a separate scheme for this work and that thf' United Provinces Poultry Auo­
dation scheme should deal only with the investigation of the be.t methods of .tor.ge, 
preservation and disposal of poultry products in varioUJI ways, e. g., in the form of 
dry powder, on the lines indicated ?n printed pages 3 and 4 of their scheme. It wa. 
etated that the local marketing of eggs and poul~ry producte W88 already being dealt 
with in some provinces and States but that a great deal of precise information w .. 
required on these matters. For this work the scheme would req~ire modification and 
it was suggested that the Association should be requested to submit a modified scheme 
in which details should be given of the accommodation and facilitie. which would be 
available and required for carrying on such work. 

Note 01 dis. tnt. 

I am afraid I am unable to agree with the views expressed in the enclooed report. 
I may here state that I am of the same 'opinion in thia connection al that I expresaed 
in the sub· committee meeting. The scheme in question is definitely one for an All· 
Indi, work. I caDDOt find anything in the scheme to indicate that there ia DO provi· 
sion for an expert Marketing Officer, capable of advising and .. sisting provincial 
organizations. Regarding the second portion of the third sentence I may only refer 
the Board to pp. 2 and 3 of the scheme. The author, however, in drawing up t.hia 
scheme felt that the work should be carried on, on a lIDaU _Ie in the beginning in 
the United Provinces, where, there is unanimity of opinion, that there i, the biggeet 
field for this work, and later extended to other placea. This should be done after 
the public are convinced of the utility of the work. Even during the coune of t.he 
work proposed in the scheme there can be no objection to the eervicel of the officer 
being Jltilised by other provinces, and I am nnable to find anywhere in the scheme any 
word which indicates any restriction on the activities of the officer to the United 
Provinces only. 

(Sd.) NURUL ISLAM. 
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APPE~DIX XXVII-A. 

Non DATED THE 23RD .TANUAR1/ 1934, BY SECRETARY, ON SUBJECT No. 4.-MPUCATION 
Y~OM THE UNITED PROVINCES POULTRY ASSOCIATION, LUCK NOW, FOR A GRANT 01' 
Rs, 42,130 (Rs. 2,500 NOS-RECURRING AND Rs. 39,630 RECURRING) FOR A SCHIWB. TO 
DEVELOP E3G AND POULTRY MARKETING ON A CO-OPERATIVE BASIS SPREAD OVER .. IVB 
YEATlS. 

Attention is invited to the attached letter from the Government of the United 
Provinces No. 24-1, dated the 11th January 1934, forwarding a rcheme for the 
developm~nt of. egg and poultry marketing on II: co-oper,ative bas!s (Annexure). The 
Provincial Agricultural Research Committee which conSidered thiS scheme suggested 
aome modifications, in the light of which the scheme bas been recast. 

2. The scheme is fol' the consideration of the Advisory Board. 

ANNEXURE. 

,COpy OF LET:rER FROM THE SECRETARY TO THE GOVERNMENT OF UNITED PROVINCES, 
INDUSTRIES DEPARTMENT, TO THE SECRETARY, IMPERIAL COUNCIL OF AGRICULTURAL 
RESEARCH, No. 24·1., DATED THJ: 11TH JANUARY 1934. 

Scheme to develop egg a1ld poultry marketing on a co-operative basis. 

I am directed to forward an application (Enclosure IJ, from ihe United Provinces 
Poultry Association, Lucknow, for a grant of Rs. 4~,130 (Rs. 2,500 non.recurring and 
Rs. 39,630 recurring spread over a period of five years) for the above mentioned 
scheme as recast by the Provincial Director of Agriculture in accordance with the 
views expressed by the United Provinces Agricultural Research Committe9 aX Its 
meeting held at Lucknow on November 28, 1933. A copy of the Committee's resolu, 
tiou on the subject is enclosed (Enclosure II) 

2. The Association is a body registtlred under the Societies Registration Act and is 
in receipt of a recurring grant from this Government for running a demonstration 
poultry farm. A copy of its last annual report* is enclosed, showing the nature of 
the work done by it. The Governor, acting with his Ministers, approves of the 
"cherne as now recast. I am to request that it may be placed before the Advisory 
Board of the Imperial Council at its next meeting. 

3. One hundred and fifty copies of the scheme are being sent to you under separate 
COl:er. 

ENCLOSURE 1. 

Item. 
_ApPLICATION FROM THE UNITED PROVINCE" POULTRY AS"OCIATION, LUCKNOW, TO THJ: 

IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH FOR A GRANT OF Rs. 42,130 
(R9. 2,500 NON'RECURRING AND Rs. 39,630 RECURRING) FOR A "CHEME TO DEVELOP 
"EGG AND POULTRY MARKE'I'ING Olol A CO-OPERATIVE BASIS" SPREAD OVER FIVE YEARS 
(AS RECASTED BY THII DmBCTOR OF AGRICULTURE, UNITED P~OVINCES IN ACCORDANCE 
WITH RESOLUTION No.5, DATED NOVE)1'BER 28, 1933 OF THE UNITED PROVINCES 
AGRICULTURAL RESEARCH COMMITTEE). 

Introd1/ction. 

Marketing of eggs and poultry has, of late, I'ecpived the most careful attention of 
the whole world. There is a general impression that the quality and marketing of 
the produce leave much to be desired. The urgent necessitv for effecting an all-round 
improvement is being seriously felt "nd efforts, on a co-operative basis, in this direction 
are already in progress in many countries, India is no exception to this condition. 
Trade i~ poultry and eggs in this country has been carried on for a long time past 
though m a very crude manner. Eggs have a great nutritional value for human beings 
as ,th~y are rich in proteins, fats, minerals and vitamins, Th~y are a rich food for 
bUlldmg up healthy children and are of considerable help to rest.'re lost strength during 
~onvale~cence: Eggs,. besides many other u.es, have a great importance from the 
mdustr18l POlDt of view a.lso as they are used in different forms in the manufachlrp 

,of ivory, paints Bnd varni.hes and are also utilized in book·binding, photography, 
--._---------- -------. --------

• Not printed. 
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tanning and the making of glue. Their last named service i. p .. rhaps not. gen"rally 
known in Iudia. The demand for edible I'igl of an Improved quality u fast mcreaamg 
in this country as its food value ia being gradually better r .. aliz .. d. A conoid .... bl. 
portion of the year has to be idled away by the farmer b~cauae of no .uitable DeCU' 

pation. This can be employed by means of poultry raising. The l'roduction of 
pouli.ry and eggs, besides having several advantages of freat economic unportance to 
farmers, entails the investment of a very amall capita. Ita I>I'nefita are tberdore 
accessihle to the 1'00l'e8t cia .... of pea.ant. But his dlllkulti ... """on when 10 .. trl". to 
improvise his own crude system of housing, feeding and hreedin/(. H. keep. poultry 
in iIl·ventilated and tiny mud·houses and let the poor birds take care of th .. rueelv .. 
in regard to water, food and protection. Eggs art> c<)llected only when and If notiCPd 
and .tored in chaltie8, jars, etc., where the embryo often begin. to develop or the 
eggs go bad. The average hen in India find. her food and water in filthy plac.... A. 
the quality of the egg depends very largely on the methods of production the reeult 
is a mass of sickly·looking and under·sized bird. laying aLout five clutch ... - of .. ggs 
(60 to 70) in a year, each weighing about 11 to It oz. only. Egg. producPd by luch 
birds cause great harm to the health of th,· country. But a very large part of the 
population of India has either to depend 'for ita living on, or ita income ie lub.tan· 
tially supplemented by this industry in spite of these unhygienic method.. Th. 
economic value of poultry farming began to be universally recoinized by about the 
middle of the 19th centurv. The first fruiu of thi. realization in Iudia took the 
form of an All-India Pouitry Club which was formed in 1910. Th. formation of 
this club and later that of the Cnited Provinces Poultry Asoociation through the 
efforts of Sir Harcourt Butler, the then Governor of the United Province. and a lif. 
member of the club, and some other poultry enthusiasta, gave a great impetus to thi. 
industry in India. The economic value of poultry farming i. being generally appre· 
ciated but what is now urgently called for is an organized policy of a._i.tance in 
solving two vital problems, vi •. , improved marketing and oontrol of di_ae.. Th. 
latter. of these is to receive attention. The pre.ent ocheme ie dire<'ted to dMling with 
the peculiarities of the former nnder Indiar. conditions. 

MB'l:HODS OF MARJiZTING POULTRY AND EGGS IN TIfDlA WITH SPECIAL arFI'RIl"tt Tfl '[HI: 
UNInD ~ROVINCZS. 

Marketing of eggs and poultry in the.e p"o\,incl" I. ~e"er .. lly in the haud. or el(I( 

contractors of whom the "Khatik" (profeSSIOnal egg and poultry dealer) i. the moot 
important. These Khatiks employ egg collectors who make houae-to-houAe vi.ita in 
order to collect the eggs and fowl. from producer. living in villa gee and town.. Theile 
egg collectors are generally given some commission per dozen egg. collected a. a 
remuneration. In some cases they are also given daily wage. on the quantity colle('tf'd. 
Thus the produce ~as to pass two, three and 80metimea even four intermediate agen· 
cies before reaching the actual consumer and consequently moot of the profit i. e8 tf'n 
up by these intermediaries. The necessity for eliminating or reducing .. far a. poselbl. 
these intermediaries is obvious. Methods of packing and tran_porting the produce are 
unscientific and cause much avoidable 1068. The total value per annum of poultry 
produce in a amall country like Denmark comea w 4~ cror~ of rDpeee and her uport 
10 eggs gives her an annual income of 2. crore. of rupees. The value of hen e/lg 
alone on poultry farms in the United State. of America in 1m wu appro1imately 
Rs. 1,93,02,92,410. This has been possible mainly by iml',.o\·~d Dlcthodg of production 
on farms and by the proper handling of eggs from the ne.t to the market. It Ie. 
therefore evident how much more profitable thi. industry woald become if th .. /lletboJ. 
of marketing in this oountry as described in the preceding paragrapha could be replaced 
by those practised in Denmark and United States of Am .. rica with necessary modifica· 
tions to suit India'. requirements. A comparison betw .. en the income denTed by t~ 
two kind. of methods of marketing, given helow, will be of int ....... t :-

Average number of 
egg. laid by a hen 

in a year. 

Income by indi!ltRO'U8 method •• 

Average weight of I Aver"ge price I Production value per 
an egg. Cekhed by en egg. hen per annum. 

~------I------- --------1- ------. -----.-- -
1< •• 

70 II oz. 41 piN. 

a. 

)0 

p. 

:I 
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Inc(}me by tht impr(}ved method. in the Scheme. 

Average number of 
.egg. laid by a hen 

in a yeiLr. 

Average weight of 
an egg. 

Average price 
fetched by an egg. 

I Production value per 
I hen per annum. 

i ------------;-------------------------- --------------

lliO 2 oz. 9 pips. 

Rs. ". 
o 

p. 

6 

Tlte object oj the scheme and rea8on. governing the .character o( the requ~dt.-The 
improvement of poultry' has received a large amount of attentl~n lD .the U Dlted ~ro­
vinces during the past 20 years and :illrlllg the last 12 y'eal's ~mpartlal. The ~Dlt<:d 
Provinces Poultry AssociatIOn is one of the best known org"DlzatlOn, of the kmd in 
the country. Mrs. Fawkes' work in ,e.taLlis~ll~g thIs. aSSOClatlOn, l~ bl'lngmg the 
importance of this work before the pubhc and !n lDlltltutlllg courses of. lDstructlOns . are 
well known all over India and have had their most marked effect in the ProVInce 
with which her work was most closely associated. In the last 12 years over Rs. 3i 
lakhs has been spent on the improvement of the birds to wbich the Government of the 
United Provinces has contributed Re. 3,09,041. 

The outcome of this work has led to wide spread interest all over the Province 
alld in others alld there are at present day ill the U nlt.ed Provinces alolle muny 
hundreds of persons interested in some way in improved fowls whether as pure stock 
breeders or as working on the indigenous fowl with pure bred cocks. 

The Poultry Association has now the nucleus In every district of fnture district 
associations and in 20 of these definite district organizations are established or are 
being established. . 

Those thus interested are estimated as handling over 12,000 fowls and giving 
rise approximately to 1,800,000 improved eggs per annum. In addition to the many 
individuals at present struggling on their own or in recently formed district units, 
there are in addition six Co·operative Societies concerned with egg and poultry produc­
tion. There is thus ample material on which a Resellrch and Marketing officer could 
,operate with effect and wide scope for expansion as utilizing people who are willing to 
be directed and organized into some form in which they could more profitably dispose 
of their eggs than is very frequently the case. 

The best methods of handling eggs and alternative methods of disposal, their rela­
tive costs, profits and possibilities require close study as also do the best methods of 
building up a marketing organization for those engaged. in this industry. 

The United Provinces thus provides an excellent field for investigation in all phases 
(If the egg industry from the time they are laid till they reach in some form or other 
the ultimate consumer. Experience gamed in these will be applicable anywhere in the 
country. 

The importance of the. d'Ilvelopment of the marketing side of an industry in 
conjunction with or in close connection with technical improvements in in'creasing 
production are now fully realized. 

The Imperial Council of Agricultural Research have IInder close consideration the 
establishment of a Central Marketing Bureau for agricultural products. The United 
Provinces have expressed their willingness to provide a Deputy Director of Marketing 
to investigate and organize the marketing of agricultural produce 10 general and as 
working an association with the Central Body. They have also under close consider· 
ation the appointment of Fruit Expert and staff who will be employed to a consider­
able extent not merely in. developing fruit production but also in studying and organiz­
ing its effective disposal as a special branch of agricultural marketing. This present 
proposal is in' reality the application of the same principle to the PouUry Industry. 
The officer and his staff will, however, deal primarily with the disposal of the egg 
and wit.h investio:-ation on th .. f~edinf!; of fowls for market ~alp, leaving production and 
the expansion of the use of better birds with the United Provin~es Poultry Association, 
as being work of a more provincial character. His work will be dir~cted to work of 
all India application. As the whole development of Poultry- within the Province has 
rested with the Poultry Association, it is proposed in this scheme that be should work 
as part of that organization; but it is intend~d that in tbe techn;~al side of his work 
he will be guided in his efforts by the provinCially appointed Marketing officel' whe 
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will be of Provincial CIa..e I Statoa. In sbort that thi. officer and hie .... 1 will fOnD 
one of the branches of marketing enterprize, dillering only in the fact that hie work 
as a species of research will have a much wider aignlficance. 

The United Provinces in view of their coming development. in agricultural produce 
marketing in other directions and in view of the more general applicability of the 
results of the work of thia officer and his stall, if appointed, are not in a po_ition to 
come to the aid of the Poultry Association, though they are full,y sati,lied that auch 
help is necessary, if the full advantage of the last decade and more of technical 
improvement is to be gained by the egg producer wherever such technical adunce 
has been fully established. 

The principle duties of this officer will be :-
(1) to investigate and improve on present method. of collection atorage, pl"fter· 

vation, packing of eggs and of preparing fowl. for marketa, 
(2) to study on a small scale the application of other methods of disposal .. 

by dry powder or in pulp fonn, . ' 
(3) to investigate the' demands of dillerent marketa, 
(4) to study dillerent methods of organizing producer. and the beat method. of 

transport and disposal of the produce of organized anita, 
(5) to study the extent and scope of profit derivable by different types of societ,Y 

production, production and sale, collecting and marketing. 
It is nonnal in the case of an application for a grant to .tate what i. being pro· 

vided by the applicant. Though this may be a aine q1UJ non in reapect of a grant a. 
made to a Government, in the case of a private association it i. not po81ible for them 
to offer much of substantial character. It may, however, be pointed out that the 
association as evidenced earlier in this note has contributed very .ubstantially to the 
advancement of the poultry industry both in the Province and generally in India­
men from all parts of the country have received training at ita hand. and setting. of 
eggs have been distributed to every province. Further that al the outcome of ita 
efforts it has been able to offer a state of improved poultry development in which 
research of this kind may have an ample field of investigation, a condition which 
could not have existed but for the efforlo of the association and ita office bearer •. 
It thus places its application for help in seeking a lOiution for an important problem 
of the industry on which the ultimate succeu or failure of any .uch enterprize a. t "a~ 
which they represent must depend with every expectation that the Imperial Cooncil of 
Agricultural Research will recognize the claims for help of this kind which the Poultry 
industry deserves as the poor man'. industry and al providing another avenue of 
increasing rural wealth. 

CONCLUSION. 

Work on almost the same lines, as proposed, i. being done in England, Ireland, 
and United States of America. Thie method, with the modifi::ationa refernd to in­
this scheme, may bl! .tried which it is hoped, will lead to an improvement aDd •• bae­
qnentl,Y create conditions favourable for the development of an e:lport trade in eKIt., 
specially by the availabilit'y of the quality and quantity of egg. neceasary for export 
purposes and by the regularit,Y in luppl,Y. • 

COST OJ' TIm SCHOlL 

The estimated cost of the scheme i. RI. 42,130 .pread over a period of live years the­
details of which will be found in the annexurea. 

N on-f"ecumng. 

EquiprMftt-

Egg te~ting lamp; egg weig~ing scale: caponisiog llet ; ~rading And 
packing mschme, cups, rruxers, etc., for dry egg work • • 

Cages for fattening fowls 

Egg boxes; packing CIl8eS and eupbrards for storing "f!gs, .. te. 

1.000 
5f) 

100 
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Offree-

Table, almirahs, eafe, rBCks, etc 

Type.writer 

Rs. 

250 

400 

500 
200 

Lantern and slides 
Miecelhmecus 

Hems. 

( I) PAY of offict'rB-

Total non·recurring 

ANNE"URJI B. 

Recuning. 

First 
year. 

Second 
y .. nr. 

Third ; Fourth 
year. y"ar. 

2,500 

Fifth 
year. 

I 
I Total 
! five 

years. 

- --- ~~~- --- ---, 
Rs. Rs. Rs. Rs. Rs. Rs. 

, . 
One egg and poultry market· 2,400 

ing officer (Rs. 2CO-15-
2,940 

I 
3,120 ! 13,800' 2,580 2.760 

380). 

(2) PAY of establishment-

(i) One Assistant (Rs. 80-
5-150). 

(ii) One s!.orek"oper nnd 
clerk (Ra. 40--2-60). 

(iii) Two peons at Rs. 12 per 
mE'nSt>m each. 

(3) Stamps anu stationNY 

(4) Cost of books and periodicals. 

(5) TravE'lIing allowance 

(6) Df'monstrMion E'xhibits 

(7) Rant of rooms for office nnd 
experimE'ntal purpos"s. 

(8) SuppJips for exppriment .. } 
purposES. 

(9) Contingencies 

Total recurring 

Tot,,} non·recurring 

Grand Total 

! 

9130 1,020 1,080 1,140 1,200 : ii,400 

4.80 504 528 ! M2 576 1 

I 
I 

288 288 288 : 288 :>88 1,440 

3QO 300 300 i 
I 
I 

300 300 1,500 

50 50 50 " 50 50 250 

1,200 1,200 1,200 I 
100 100 100 

1,200 1,200 6,000-

100 100 500 

360 360 360 360 360 1,800 

900 900 1 900 900 900 4,500 

360 --:L: ~I~ 1,,,, 

7,398 7:~621 7~~26 8:~~0 I 8.,4.54 39,630 

.. 2.500 

--------- -.. 'i
l
--

" .. 42,130 
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ENCL050U II. 

COPY or BIISOLUTJOII No.6 PU'BD AT TID Ih .. MD'11l'rO or m. U.ITlID Paovl.cu 
AORICULTUBAL RESIIABCB COMIOTTD IlELD AT TIUI COUNCIL Bous., LUCIUIOW, O. 
NOHMBD 28, 1933. 

Agenda. Reaolution. 

I 
5. Consid~ration of an application from the United 5. RellOlved fha, the Dirt-ctor nf 

Provinces Poultry AMocil\tion, Lucknow, to, Agrioultu", be asked to 1'fIC1l8' 
the Imperial Council of Agrjpultural &aearoh the IIChelDe in the light of di •• 
for a grant of Ra. 42,050 (Re. 2.000 nlilll-I'fICUr- i cu..ion and that the ICMme 110 
ring and Rs_ 40,050 recurring) for a echeme to: amended be l"f'Commended to 
develop .. Egg and Poultry marketing on a i the Imperial Council of Agri. 
co-operative basis .. spread over five years. I cultural Research. 
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APPENDIX XXVIII. 

NOTa DAnD TB8 23rul J.uiUABY 1934, BY SBCBETABY, ON SUIIBC'l' No. 5.-APPLICATION 
J'ROK TlIII GoVIIIlNKDIT OJ'THJI PUNJAB J'OB A GBANr OJ' Rs. 1,73,970 SPIlL\]) OYZB J'IV. 
YUBa rOB A SCHDO rOB B&SEABClI ON TlIII WATm lUQUIBDlBN'IS 01' CROPS mmm 
CANAL IBBlGATED CONDmONS (lUVI8BD SCIIDIL). 

In January 1932, the Advisory Board considered a scheme submitted. by the 
Government of the Punjab, for the e.te,blishment of an agricultural research station 
at Risalewala (near Lyallpur) for work on the water requirements of crops, which 
had h~en namined by a special Committee. Details of the ,cherne together with the 
rpport of the Committee thereon wilJ be found in Appendix XXXI (pages 317 to 329) 
of the printed proceedings of the meeting of the B08.rd held in January 1932. The 
Boord recommended the scheme 88 revised by the Committee. for sanction, but it 
was rejected by the Governing Body, !)ide extracts enclosed (Annexure I). 

2. The Government of the Punjab have now submitted a revised scheme (Annexure 
II) for research on the water requirements of crops nnder canal irrigated conditions 
which involves, 80 far 8,8 the Council is concerned. a recurring expenditure of 
Rs. 1.24.090 Rnd a non· recurring expenditure of Rs. 49.880. or, a total expenditure 
of Rs. 1.73,970 spread over a period of five years. The Local Government also propose 
to coedit to the Council annually a Bum equal to the income derived from the azea 
under the scheme which is estimated at Rs. 45 per acre per annum or Rs. 22.500 for 
the entire period of the scheme. This will reduce .the net cost of the scheme to 
th.. Council to Rs. 1.51,470. It will be observed that the present scheme does not 
include the Plant Physiology and Soil Physics Sections which were included in 
the original scheme. 

The revised scheme (Annexure II) is for the consideration of the Advisory Board. 

AN1IUUJI.B I. 

EXTBAC'l'S I'ROM TH8 PBOCUDINGS OJ' TBB GovmNING BODY, OC'l'OBZB 1932 . 

.4ppli~ati01\ I,om tAe GOI'erflfMnt 01 tAe Pultjab 10' a g,ant 'fir tAe utablisltment of 
ma Agri~IJtu,al Re,earcA Station at Ri.alewala (neor Lyallpur) lor v'ork on tAe 
water requi,efMnt, 01 erOpB (RI. 4,06,t15 'pre ad we, jive yeOT') (Subject No. 56 
,,/ tAe Ag,nda). . . 

Sir Jogendt· •. Singh explained the scheme which Mr. Walchand Hiracband opposed 
on the ground that it was a work for the Irrigation Department and not for the 
Agriculture Department to do and said th"t the ('ouncil couid not spend Rs. 4,00.000 
in one provirice. Mr. Rama Rao wanted that the Punjab should meet a share of 
the P"oposed expenditure. Mr. Collins criticised the scheme on the scnre of expense 
nnd in this connection referred to the large and expensive staff. Maulvi Abdul 
Hamid. Mr. Gokhale and Mr. Slater also opposed the scheme. After Sir Jogendra 
Singh had replied, the scheme was rejected. 

I 

AlfNBXURB II. 

ScrrEXII I'OB RESBARC'JI ON THB WATER 1IBQtlIRBMENTS or CROPS t'NIlER CA~AL 
JRRTG.\TED (,()NDITIONS. ' 

I 

At its meetinlt in Janua" 1932. the Advioory Board of the Imperial Council of 
Agricultural Research· considered an extensive scheme for the investigation of the 
water requirements of crops, suhmitted bv the Punh.b Government. The co ... of tbe 
scheme invoh'ed a total expenditu", of Rs. 5i lRkbs spread over a period of five 
years, bot a lub-committee. appointed b.,. the Imperial Council of A~cultu .... J Research 
to consider it, reduced the proposed net cost to RI. 4,06.215. The Advisory Board 
recommended the l'IChem!l a8 amended, for the sanction of the Goveminl[ BodY. but '" 
ita mteting in October. 1932. the latter boll.,. reiected tbe schemt'l hecause of it-s high .costJ 
In view of the great importance of the subject proposed for research. the whole 
question has bee:D thoroughly re-examined and the present smaller and much less 
expensive scheme bas been PT'9oared. The estimated cost now amoontA to R3. 53.880 
non· recurring and Rs. 1.25.590 recurring or a tots.l expenditure of Rs. 1,79,470. 
~read OVEr a period of 5 years. . , 

Q 



2. In the original scheme the construction of puoca water oou~ in eight equaru 
(220 ac~es) of land (su~eequently reduc~d to four equar .. by !.he lubo()Qmmitt.ee). Wall 
responsible for a considerable proportion of the expenditure. The oonstruct.ion of 
such water courses cannot be avoided in an investigation of thi. nature but the con 
of the present scheme has been reduced by limitinlJ th. pucca constrUction to two 
leluarE'8 (5S 8cre~) of land only, th. remaindpr of the work to b. carri.d ont ander 
o~dinary ~a!'1indari conditions. . A part of the area of the Risalewala Seed ""ann 
Will be utlhsed for flhe scheme, as wa. propoeed originally. 

3. In in-igation farming important J>roblem. before the cultivator ar.:-
(a) The optimum amoun~ of water to use on each crop and on ee~h Seld 

from the po;nt of view both of outturn and of profit. 
(b) The be&!. way to di.tribute the water available to hien for hi. crop. durin« 

each cansJ rotation throughout the growing period of the crop. ; /tond 
(e' The '3xtent of thj! loss entailed hy different degree. of deviationa from 

these ideals. 
4. Inter·related with these problems of the cultivator II an importan~ probl_' 

of the Canal Department, namelY\ the optimum ql18l1tity of water to .llow per acre. 
Obviously it must alwaY8 be a 1088 to the State, and generally alao to t.he culti .... tor, 
if an excess of waier is applied per acre or if the optimum intenaity of croppinJ 
is not practised ur if crops are grown, which will not give t.he moll!. profitabl. r.turn. 

5. The amount of water which it i8 best to use. and th. r.turn for th. water 
used, depend to a great extent 'on the conditiou of the BOil at the tim. of BOwinl 
and during the growth of the crop. Thi. condition in ita turn i. d.-ly oonnected 
with the rotation of crops grown. The object of the proposed experimenta ie to 
determine the relationship betwoon the amount of water oppli.ed per acr. to eacb 
of the important canal colony crop. and the yield. of these crops, together lritb aD 
investigation of other closely allied problema bearing on irrigation farming. 

6. Problema to be inl.e8tigated.-The main problema which it i. propoeed to 
innstigate under this scheme are:-

(1) The effect 01 va!'yinl!' numbere of :n·ig~tiun. of the eame dl'ptb on tb. 
yields of each of t h. principal ClOpS 

(2)' The effect on the yields of the principal crOpl of frequent light irrigation. 
compared with that of heavy irrigation. at longer interval. (th. total 
quantity of water applied in both case. being the lame). 

~3i The effect on the yield of the crnp of applying equal quantities of we.t.e\' 
but varying the time of application. 

(4) The effect of deep and shallow preparatory tillage on the OODIervation of 
Boil moisture. . 

(5) The effect of inter-culture on the conaervation of ."il moisture. 
(6) The be&!. way to prepare land in order \I) enable the cultivator to apread 

the water supply at his command over the largeat. area. 
(7) The value of 'kiaries' of different .ius and Ihape. in .. .,ing water, for 

discharges of water common on zamindari land .. 
(8) The relative quantities of w"ter required to irrigate land when eropa 

are sown- ! 

(a) on the flat J 

(b) on ridges; 

and the· effect of these two eyatem. on yields. 
(9) The application of the .scientific result. obtained to suit. zamindari conditione 

. . and practicel. ' 

7. La!f"OtJt (If tltt Iml/I.~Irr th .. · canal .coloniea a aqua!e 'consists of 25 killae (2'7'S 
acres) 8Dd il divided by five water courses, all ehown In the aketch attached. For 
the }:urpose of the p!'Nentacheme the~ five ,water cbannela must be made puc"". 
in order that the irrigation water 8Dpphed to tbe crops may be accura~ely .meamred 
and that additional source. of IItlpply t~rough Beepage or loss .by ahsorptlon'ln buh. 
channels may be eliminated. The main wateT course carry1nl!' tbe Bupply to. the 

der investigation mnst also be pucca. No other puceD chlmnele are reqUIred; 
~~: ;l~ks of five killa. betw~ channe~. being Bub·divided .into ama~ler plote b:r 
making bonds of earth as requIred acoordmg to the ullUBl fanumg practice. 

u I 
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. 8. The installation of measuring weirs .within ~ch square and of iron outlets and 
water level recorders is necessary for the proper measuring of the water used. 

9. In order to obtsin a better command of the land intended for the experiment 
when the pucca channels are constructed it is necessary to lift the water a few feet .a. it comea from the canal and a· pumping plant has been included in the scheme 
for this purpose. 

10. It is intended to carry out the scientific measurements e.nd to collect the 
-exact data of water requirements on two squares (55 acres) of land. At the same 
time. on a further area of twd squates experiments will be conducted under za.m.indari 
condition. to ascertain the water requirements of the various crops. On this land also 
a very important part of the investigation will be conducted, na.m.ely, a study of 
the ppplication of the Icientific results obtained in the other area to suit zamindari 
conditions and practice •. 

11. Building4.-It is intended to utilize, wherever possible, such old katcha 
building8 as already exist on the farm by repairing them sufficiently to house the 
labourers and other low paid staff employed on the scheme. For this purpose a. small 
expenditure i. unavoidable in order to make them habitable. In addition. it will 
be necessary to put up a katcha bullock shed and to provide accommodation for imple­
ments. office, etc. Most of the le.boratory work of the two Research Assistan~s will 
be ~arried out in the laboratqrie. of the Agricultural College and Research Institute 
~itu8ted at a distance of five miles from the farm. but the provision of a small field 
labora.tory on the farm itself may be also necessary. The Ex~ra Assistant Director of 
Agriculture, who will be in charge of the experiments under the Deputy Director of 
Agriculture, Lyallpur, can be housed in the Rest House which exists on the farm; the 
remaining staff not required by the nature of their duties to be resident on the spot, will 
lind their own accommodation. There will be a small recurring expenditure for the 
upkeep of the buildings. 

12. Stalf.-An Extra Assistant Director of Agriculture of some years' experience 
will bo placed in charge of the experimental work under the direction of the Deputy 
Director of Agriculture. The other staff required consists of two Agricultural Assistants 
to tuke immediate chs.rge of the expel·iments, a Research Assistant to carry out 
investigations anil make estimations in connection with soil moisture and . other 
8Spect6 of the work connected with the soil, a Research Assistant for plant physio­
logical investigations PoIld an Overseer to take charge of . the measurement and 
application of water. 

13. (Jost of tlte Acheme.-The total cost of the scheme, according to the attached 
statement, amounts to-

Non-reourring 
Recurring 

Rs. 

53,880 
1,25,590 

It is proposed that the Punjab should contribute towards this expenditure as 
follows :-

(IJ) Provide funds required for the repairs of the existing quarters 
and for the erection of such other buildings as are re-

Rs. 

quired '. 4,OOQ· 

(h) Undertake the repairs and upkeep of these buildings at, 
an estimated cost of R~. 300 rer annum 1,500 

(e) Credit to the Imperial Counl'il of A~icultt1ral -Resear~h 
annually n sum equal to the income derived from the. 
area under the scheme and eredited into the treasury . ' 
annually. This is estimatt'd at R,.; 46 per acre per 
annum 22,500 

(d) Provide free of cost .the DPcessar.1I facilities inlan d, buildings, 
laboratoriea, equipment and part.time services of the 
senior staff. 

Q 1 
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It i. reqnested that the IlDperial Council of Agricultural BeaMrc:h ahould COIltribute 
the followiDg:_ 

Non·recurring .' 
Reourring over. period of 15 yean. 

Total 

R.. 

49,880 

1.24,090 

1,73,1170, 

The item of Re. 22,500 which will b. credited to the Council aa iDcome. of tI .. 
area will reduce the net graDt to Re. 1,51,470. 

NOla-recurring ezpendilUf' •• 

LalloW of land. 

. 
1. Levelling old water courses 

2. Ewcavation of new water cours_ 

Mian Khal-l,625' X 4i' X 2i' 

Service Khala - 10 X 1,100' X 3i' X Ii' 

76,031 o.ft. at Ra. 7 per 1,000 o.ft. 

3. Conatruction of pucca water OO~ 

12,625 ft. at Rs. 2·4·0 per foot • 

4. Flt'iflg/or trrigation-

(a) tron outlets 350 at Ra. 12·8-0 each 

(b) Meaauring Weirs 10 at Ra. 80 ea~h 

(e) Levell'8P.Order 

(d) Portable meters 4 at Ra. 600. 

(e) Purohaae and erection of pump and ngine 

6. Implements 

• 
C.ft. 

-18,281 

_67,750 

78,031 

8'

7501 800 

1,000 

2,400 

2,600) 

RI • 

25C} 

2,OOC} 

6. Furniture, atationery, etc. 35C} 

'I. 18 bullocb .t&.175 each 2,800 

8. Repairs to katch. quarters for atafr, erection of ka&ch. bullock 
ahed and atand anel other eceommodatioa • _. • 4,000 

Total 53,SIC} 
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RecutTing ezpentUture. 

Staff. 1st 2nrl 3rcl 4th 5th Total. 
Year. Year. Year. Year. Year. 

Rs. Rs. Ra. Rs. Rs. Rs. 

Qne Extra A""i.tant Director of 3,600 3,900 
Agriculture of 4 years' standing 
on Rs. 300 per mensem in the 

4,200 4,500 4,800 21,000 

grade of R". 200-200-250/ 
25-750. 

"l'wo A~riol\ltural Assistantq of 5 3,600 3,840 4,080 4,320 4,560 20,400 
years' standing on RII. 150 per 
meDllem eal'h in the gradp of 
R •. 100-10-300. 

·One Research Assistnnt for Soil 1,800 1,920 2,040 2,160 2,280 10,200 
Physics of 5 years' standing 
on Rs. 150 per menRem in the 
grade of Rs. 100-10-300. 

'One Resear('h Assistant for plant 1,800 1,920 2,040 2,160 2,280 10,200 
physiology of 5 years' standing 
onRs.150per mensem in the 
grade of Re. 100-10-300. 

-One overseer of 2 years' standing 
in the grade of RIl. 80-7-255. 

1,128 1,212 1,296 1,380 ],464 6,480 

-One Storekeeper Accountllnt on 765 825 885 945 1,005 4,425 
R •. 75-5-125 (lesA 15 per 
cent). 

iFour Mukaddams on Rq. 20-1- 1,008 1,056 1,104 1,152 1,200 5,520 
30/2--60. [2 on Rs. 25 per 
mensem(no out) anrl 2 on Rs. 20 
(les8 16 per centll, 

()ne Mechanio on Rs. 35-2-43 367 381 405 429 453 2,025 
(les8 15 per (lent.!. 

Two J,ahoratory Attendants on 480 504 528 552 57A 2,640 
R8. 20-1-24. 

()ne peon on Rs. 14 . 168 168 168 168 168 840 
'One chowkidaf on Ro. 13 156 156 151' 156 156 780 
-One sweeper on Rs. 12 144 144 144 144 144 720 
Sixteen beldars on Rs. 16 per 3.072 3,072 3,072 3,072 3,072 15,360 

mensem eaoh. 

Total 18,078 19,098 20,118 21,138 22,168 1,00,590 

Other Recurring ezpenditure. 
Per annum. 

Rs. 

Variable labour 600 
Repairs to katcha buildings 300 
Upkeep of bullocks. . . 1,000 
'Purohase and repair of implement. 300 
Water rateR. • 600 
Seeds and Manures. 500 
T,aboratory Equipment. . . 200 
Running expenses of pumping plant. ],500 

Total 5,000 

For 5 years . 25,000 
".rotal recurring. over a period of 5 years • 1,26,590 
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APPENDIX XXIX. 

Non DATED mB IOnr JANUARY, 1934, BY SzcaETARY, ON SUBJECT No. 19, SCHElIB rOB. 
AN blPEBIAL SUGAR RESEARCH INSTlTVTB. 

r 
Attention is invited to the attached note (Annexure Il, dated the 7th October 

1933 on the suhject mentioned above which was circulated to the Sugar Committee 
at ita last meetmg held in November 1933. 

2. It will be observed from that note that at its meeting held in March 1933,. 
the 8ugar Committee approved the general principle of a proposal for the establish· 
mt'nt of an Imperial Suga.r Research Institute and recommended the appointment of 
a sub·committee to examine the details. The sub·committee, the composition of which 
will b~ found in para. 2 of the note referred to above (Annexure 1), suggested some 
changes in the original Icheme, which was amAnded accordingly and the scheme, 
e.8 thus amended, wilJ be found in Enclosure I to Annexure 1. 

3. The scheme, as amended by the sub'committee, (Enclosure I to Annexure I) 
waf considered by the Sugar Committee at its meeting held in November 1933 and 
an extract from its proceedmgs relating to the schzme wilJ be' found in Annexure II. 
The scheme as recommended by the sub·committee consisted of two alternative pro­
posals. The first proposal provided for developing and extending the existing arrange­
ments at the Harcourt Butler Technological Institute. Cawnpore, the work being.· 
carried on independently of the Government of the U oited Provinces, under the· 
direct and exclusive control of the Research Council. The second proposal provided! 
for the setting up of an entirely new All-India research and tea.cbing institute withoutt 
making use of any existing institution. The costs of these schemes respectively over 
a period of five years, were estimated as follows :-

Alternative 1-

Capital expenditure . 
Recurring expenditure 

Alternative II-

Capital expenditure , 
Recurring expenditure 

Total 

Total 

RlI. 

1,50,000 
12,49,400 

13,99,400 

Rs. 

15,31'1,000 
15,14,400 

30,52,400 

In tho aboye estima~es the cost of the Sugar Technologist's office and the Sugar 
Cabl~ ServIce was !Dcluded. After considerable di,;cussion the .sugar Committee 
unummously recommended that the Harrourt Butler TechnologiCl!l Institute at 
Cawnpore may be used for the proposed Research Institute if satisfactory arrange-
ments could be made with the United Provinces Government. . 

4. It will also be observed that the Committee resolved by a DlB.jority. that the 
Imperial Sugatcane Breeding Station, Coimbatore, should be made a part of the 
proposed Research Institute. 

5. The subject is now for the consideration of the Advisory Board. If the Board 
endorses the recommendations of the Sugar Committee, further necessary action will 
be taken by the Council's Secretariat in regard tn the taking :lver of the Sugar 
DeJ;lartment .of the Harcourt Butler Technologi~l Institute. Cawnpore. from the 
tTmt~d Provinces Government, and of th.. ImperIal Su!!arcane Breeding Station from 
!he Governmellt of India. No Rccurate forecast of the financial eommitment~ involved 
lD lespect of the scheme can be me.de unless the results of the negotiations with 
the authorities mentioned above are known. 
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Alnruvu L 

NO'I'S DATED TRII: 7TR Ocroara 1933. BY S&ClUTA&Y. o. TIU 8Of ••• FOa A. IMPEal"" 
SUGAa INDU8TaY BII8EAllCJl I.STI'lUTII: (AS UVISSD BY YRB SUB-CoMMITI'D_) 

J 
At the meeting held in March 1933. the Sugar CornmittH conoidered a propooal 

for tb" establishment of an Imperial Sugar Bea ..... "h Institute (me p8J!88 6·7 and 
46-48 of printed pr~eedings). The general prin"iple of the propooal w .. 
approved and it was r~ommended that a Sub-Committee .hould be appointed by 
the Chairman to examine the whole question •. 

2. The Vice-Chairman to the Council accordingly appointed the andermenLioned 
Sub-Committee to consider the question:-

.(i) The Vice-Chairman Imperial Council of Agricultural Be.earch. Chairman 
ez-o/ficio. 

(ii) The Agricul~ural Expert. Imperial Council of Al(I'icultureJ Be_reb. 
(iii) Dr. J. H. Haldane. F.I.C .• Chi.f Chemist, Meaar .. Begg Sutherland l Co. 

(in the plaCe of Mr, Noel De-err), 
(iv) Lala Shri Ram (was unable to attend), ; 
(v) Mr. F. A. Sherwani. 
(vi) Lals Har Sahai Gupta. 
(vial Mr. R. C. Srivastava, Bugar T~hnologi.t, Imperial Council of A,...icu!tural 

Research, Secretary, ) 

The Sub-Committee met at Bombay on the 1st September 1933, and conlidered 
. the detailed draft propolW,la preplU'ed by the Sugar Technologiot to the Coun~i\. 
In Enclosure I will be found a note prepared by the Sugar T~hnologi.t. Th. 

·change8 recommended by the Sub-Committee have now been incorporated in the 
:notp referred to above. A copy of the Bub-Committee', proceedin~ Ie allO ,ttached 
(Enclosure II). 

3. The Sugar Techno!ogist is pbtu.ininll' further information on cer~in points raioed 
at the meeting of the Sub· Committee wbich will be placed beforl' the Bugar CommiUe1 
at the meeting. The subject is now for the ~onsideration of the Supr CommittM. 

4. Lala Har Sahai Gupta hua giveo notic(: of hie desire to move the following 
resolution at the meeting of the Sugar Committee:-

"That the proposed Imperial Sugar Besearch Institute should have /III agricultural 
aection for work of the following type. :-

(a) Giving instruction in cane cultivation in theory and practically in field; 
(b) Acting in an advisory c8.pacity to provincial department. of agriculture and 

others carrying on 8ugarcane research work particularly in connection 
with achemes assisted by Imperial Council of Agricultural Be_rch; 

(e) Collect, co-ordinate and publish the resulte of theae reaes.rches; 
(d) To act. as a central bureao of information in all 81(1'icultural maUer, ClOD· 

nected with the sugar indu.try". 

EIiCLOIJUJlI l. 

Reviled Se"eme lor an Imperial Sugar I"dudry DUfa,t" Inditutt.· 

The necessity for making adequate provision for reae"rch work for the BUl{l6r 
Industry was stressed by the Bugar Committee of 1920. In paragraph 370 of th'!ir 
Report the Committee stated :- . 

"W" were very greatly impreased by the In8l1ner in which the developlllen' 
of the Sugar industry in Java hal been .Miated by the completen.... I)f 
itA organisation.· • • • • We are .,mphatically of 
opinion that. if any progr_ i" to Le made in India, an orllaniaation on 
the Java model moo' be evolved, though that model will require extensive 
modification to adopt it to Indian condition .... ; 

..• N.".,.-Chanjl8ll m.d~ In tbe orIJdnal ""heme by the 8ub-Commlttee o' tbe Sa,., Committee have 
been Jncorporated 10 the preaent revised acheme. . . 
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The Tariff Board were limilarly emphatic regarding the need for resel\l'ch and 
development work in connection with th& Sugar industry their views as set forth 
in paragraph 99 of their Report being:- ' 

"But it is recognised now by .. II authorities on sugar that no real progress is 
pOIISible for the sugar industry without adequate expenditure on research 
and development and the description of the functions of the Research 
In.titutes in Java and Hawaii indicates that much rema,ins to be accolD­
plishe-i in this direction in India. What detailed scheme~ of research 
should he "dopted and what expenditure is required for such schemes 
it would be beyond the functions of this BM.rd to attempt to set forth. 
• • • • • We have not not heen aLle In obtain from 
the Imperial Council of Agricultural Research sufficient information to 
enable us to determine with exactitude the amount which should be. 
devoted annually from Central Revenues for the development of sugar­
C8,ne cultivation and of the sugar industry. Mr. Burt. the Agricultural 
Adviser to the Imperial Council of Agricultural Research. in evidence 
before DS stated that not le88 than 10 lakhs of rupees should be granted 
annuallv. From the information supplied by the Imperial Council of 
Agricultural Research a8 to the schemes of development and research 
which they have approved or which are under consideration. it appeal's 
aloo that no smaller sum would suffice. Our recommendat.ion. therefore. 
is that " gr~.nt of not le~s than Rs. 10 Jakhs from Central Revenues 
should be made to meet th" purpose. which we have indicated and an 
assurance given that in future venr •• imil"r 2rants will he made to meeL 
the expenditure on schemes of rese".Tch and development and the recurrinJr 
expenditure on schemes already initiated. In view of the lar"e outlay of 
puhlic funds involved and the divergen~e of interests prevailing in the 
pU\rar imhntrv w,. think it d~.irahle that the Tmperial enuncil of avi­
rultural R"8~"'rrh should Drt in ron.ultation with the Govemmpnt and 
the Le\rislature in constitutincr the ",achinerv r~!1uired for carrvin!!' out 
such measures as may be necessary t{) further the ohjects we have in view." 

Proposals of the 811uar Committee 0/ 1920. 

The Sugar Committet' of 1920 gave cD.reful consideration to the requirements of 
the Indian Sugar Industry in the matter of research work and facilities for training 
of technical men required in the industry. Although exact details could not naturally 
be gone into, the Committee SE't forth in Chapters XXIII and XXV of their Report 
the ont.line of their proposals foT' the formation of an Indian Sugar Board and for 
the BettinI!( up of an Imperial Research Institute with which was to be associated 
a Sligar School .. The Committet"s proposals are summarised below. 

Tho. central feature of the Committee's recommendations was the formation of 
an Indian SUlI'ar Board with five official and six non-official members. An Imperial 
Sugar Research Institute was also proposed, having three divisions, Agricultural, 
Chemical and Engineering. ~ach WIth its own independent head. The functio",. 
of the Sugar Board were to be (a) to control the policy of the Research Instit!'te 
and the administration of its funds, (hl to ndvi.e government on matters affectmg 
the Sugar Industry and (e) to supervise the issue and receipt of returns by the Institute. 

Tit ... Committee con.id.w~d that aJ, the outset. this or~anisahon must be largely 
llfficial, but the ohject should be eventually to hand it over almost entirely to non­
official control. In the Committee's opinion, the sugar industry should be expected 
to contribute toward. the cost of the Institute from the outset. Bnd the first Repre­
sentative Board should t'volve a practical system of oontribution. The peculiaJ' condi­
tions in Iudi ... especially tht' irnpOl·tance of the gUT indllstry. preclude thp complete 
-elimination of Government interest in the organisation. When the industry is 10 a 
position to take ovt'r the main control, the ·funds should be provided by a voluntary 
le,'y on the factories, supplemented by a Government subsidy to ensure consideration 
of the interests of the small grower. 

It was also recommended that the submi!!6ion of returns bv factories to the 
In.titut~ in forms approved by the Sugar Board should be made compulsory hy 
lellisl •. tion; hut rroceedings for default should onlv he taken on the complaint of 
the Rnard. The SUgllT' Bureau should be absorbed in the Institute. 

On the question of location of the Research Institute the Sugar Committee 
. eonsidered that it shoald be locate4 a.t a place wherp. it caD serve not only th ... existing 



facto1'1 indust1'1 of India but alao the grea' ~ne tr&d further weat. and north 
and a lite in the Bastl or Kheri District of the United ProvinCII would fullU 
these requirementa. 

AI regards the COBt of their IChem". th. Sugar CommitlH ..tima~d thd the 
cost of the Sugar Board would be negligible and that of the ReeN.rch Institute the 
Sugal School and the lub-station. in the province. would be R._ 35, lakh. DOn­
recurring and R.. 12 lakha per year recurring, thoagh it. ..... expected that .. nductioD 
in the latter figure would be pOBBibl. on account. of the earning. of the lub-.tetiona. 

The capital cost, according to the Committee. of .. tabliBhing the ~h Institute 
(including the Sugal' School) and ita lub-Itation. ia Ihown in Table I. 

TABU I. 

Oapital Oost 01 Imperial Suyar lIMea,cA In,titute a. 'P"opoud 611 tAt Iridian 
Sugar Oommittee, 1910. 

Eltimatect 
Head. Land, building!' and equipment required. capital 

A.-Th.ln,Wtdt Gnd Sugar School. 

I.-Director's Office Office accommodatioD and 1.ibrary 
Two Officers' Quartel'll 

II.-Agricultural Division F.xperimental farm of tiOO aerell 
Farm Buildingll and equipment • 
Office, Laboratory and Lecture Room of 

AlJricultural Section 
Office, Laboratori ... (one for l't'lIIearch 8nd one 

for studenta) ani Lectur. Room of Bot.a­
nical Section 

Four Office1'8' quart.en 

IIJ .-Engineering Division • Demonstration Bugar factory 
Workshop 
Drawi~ Office, Office and Lecture Room 
Two Officers' quartan 

IV.-Chemical Division Laboratorill (one for r .. ear~h and one for 
Btudents) and equipment 

Office, Lecture Room and Store Room 
Two Office1'8' quarten 

V.--Mycological and Entomo- ,lIfycolollical Laborato1'1, Offi~e Room and 
logical Sections. Store Room 

VI.-Miscellaneo UB 

Entomolollical Laboratory, Office Room and 
StoreRoom 

Studenta' Hoatels, diapeaaary, lervanta' qual" 

COlt. 

1,00,000 
80,000 

1,00,000 
1,60,000 

60,000 

I,OO,O~ 

1,60,000 

6,00,000 
1,00,000 

60,000 
80,000 

3,00,000 
60,000 
80,000 

60,000 

60,000 

tet'l, e~_ 1,60,000 
Quarte1'8 for 111: \>ordinate ataff 1,00,000 

Total for Inditute and Sugar Scbool 22,60,001) 
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Head. 
Estimatecl 

Land, bUl1dings and equipmen't required. capital 
cost. 

Rs. 
B.-Cane Ruearch Sub.Station •. 

Madras 
United Provinces 
Bihar and Orissa 
Punjab 
Assam 
Burma 
Bombay 

4 sub·stations • 
3 sub·stations and 1 station for hill sets 

'. 2 sub.stations • 
2 sub.stations and 1 stat.ion for hill sets 
2 sub·stations and 1 station for bill sets 
2 sub·stations and 3 stations for hill sets 
3 sub·stations . 

Total for sub·stations 

Grand total"r Capital Expenditure. 

2,78,000-
2,41,500 
1,20,000' 
1,29,500 
1,89,500 
2,08,500 
1,18,000 

12,85,000 

35,35,000 

The staff recommended by the Committe .. for the Institute and the Sugar School 
is shown in Table II 

TABUI 11. 

Stal/ JOT the In.titute and Srlgtn' Sc/tool as recommended by the lndian Sugar 
Comm'ttee, 19.':0. -

Head. 

I.-Director's office 

n.-Agricultural Division 

III.-Engineering Division 

IV.-Chemical Division .. 

V.-Mycological and Entomo. 
logical Sections. 

VI.-Provincial sub-atations 

Numher and desil!nation 
of officers. 

1 Director 

1 Secretary 

1 Chief of Division . 

1 Assistant Chief of Divi. 
sion (in charge of the 
experimental farm). 

1 Assistant Chief of Divi· 
sion (in charge of cane 
breeding). 

I Assistant Botanist (for 
teaching). 

1 Chief of Division . 

1 Assistant Chief of Divi· 
sion. 

1 Cbief of Division. 

1 Assistant Chief of Divi· 
sion. 

Officers to be deputed from 
Pusa. as required. 

7 officers in charge of sub. 
stations in each pro. 
vince. 

Grade and Scale ofsalary. 

At first on special terms ac·­
cording to qualifications. 
Later, same pay and status 
lUI provincial Director of" 
Agriculture. 

To be recruited aa member 
of I. A. S. 

At first on special terms ac· 
cording to qualifications. 
Later. same pay as in th&­
selection g~ade of I. A. S. 

To be recruited as member _ 
of I. A. S. 

Do. 

Do. 

A~ for Chief of Agricultw.a 
Division. 

To be recruite.-J asmem bel'­
of I. A. S. 

As for Chief of Agricultural 
Division. 

To be recruited as member 
of I. A. S. 

To be recl'lited as member' 
of I.A. S. 
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:The above etatemeDt ahowa that, in all \he Committee'. recommendationa involved 
'the ~lwion of 17 new appointments, immediately or eventually to be lRcorporated in 
'the Indian Agricultural Service, the recurring coat of which, with their .ubordinate 
~stQblishment8 and inciden~al expenditure wa. calculated at RI. 70,000 per poet til' 

a total of Ra. 11,90,000, or in round numbers, R.. 12 lakha per Mnum. 

Sub&equtnt De IItlopmen, ll1ld Pruent Po.itio ... 

Since 1920, when the Sugar CommittE-e's ftcomm'!Rdation. w .. re mad .. , con.idem"le 
devek'pment haa taken place on the agricultural side on .. d~ntrali .... d plan. The 
nece8llity for a Central Institute for agricultural reMarch haa therefore _d to 
exist, though a central organization which may act in an adYiaory capacity and ma .. 
lIel"Ve a8 a co·ordin~ing agency and a clearing houae for the results obtained will 
be of considerable value. 

The pressing need of the industry at pftaent is on the Technologieal side. Prowi.ion 
for training of Chemists and Technologi.ta i. alllCl a matter of urgency, bwin, to 
,the rapid growth of the industry. 

Research relating to the factory industry and training of student.. in Sugar 
'Technology have already been partially prowided for at the H. B. T«hnolot(ical 
In8iitute, Cawnpore, which i .. mainl.ained by the Government of the United Province. 
'but which has received both a non-rf'Currin~ ~rant from the Imperial Council of 
Agrirultural Research amounting to Rs. 1,25,000 for puttin, up an PlI peri m .. ntal 

'Sugar Factory, and a recurring grant of averaging RI. 20,000 per annum (RI. 1,00.000 
'spread over 5 years) for the runninst "xpense. of the factory. Under arrangemf'Dt 
with the Government of the United Provinces, the SUllAr Technolojlillf. to the Imperial 
Council of Agricultural Research i. honorary Head of the Sugar Department of the 

'Technologicsl Institute, and tbuB control. all r .. _rch and teach:n, work relatin, 
-tc sugar at the institute. 

The fllCtory was completed and bl'Oullht into UBe dnrillll' the aeaaon 1932,33. Th. 
following courses of training are now in existence at the Institute: 

(a) A two years Diploma Course in Sugar Technology. to which Itudents who 
have passed the B.Sc. examination Rre admitted. The total number 
of admissions annually il fixed at 20, which hal recently been incrpaled to 
30 for two years 

(b) A two y~ars course tor Sugar Analyst., to which those wh .. have p .... d the 
Intermediate Examination in Science .1'01 admitted. Ten .tudente are 
admitted annually at present. 

(e) A one year course for SUII'~r Boilerl, to which thoae who have pa_d th. 
High School Certificate Examinatil)Jl are admitted. Sixteen students are 
admitted annup.lly at present. 

It#) A one year course for Khand8ari Foremen, to which atudent. who h"Ye 
passed out al Mechanics from a Technical School are admitted. Sis 
etudente· are admitted annually. So far the course haa failed to attract 
any atudent.. 

In consideration of the grant given by the Imperial Council of Agricultural Research, 
ten students Ilre nominated annually by the Council for trainin~. without payment 
elf tuition fees. in the Diploma Cour.". in Boltar Technolo~. Negotiationao are d 
present proceedinst for securing " limilar right of nomination by the Reeearcb 
<:ouncil to the other courses allO. 

Amongst the conditions subject. to which the Imperial Council of Al{rirultural 
'11esearch gave the grant to the Unit .. d Prowincea GoYernment for the H. B. Techno­
'logical Institute,' mention may be made of the following:-

(.1 The Su!!'a .. Technoloa::iat will b.. iu charlte of the Esperimental Factory r.t 
the Harcourt But!er Technological Inlltitute. 

(i.l The local Gonmm~nt will allow ,......rcb in Bo,",r TechnolollY to he 
carried out for the R_arch Coun"il at the Institote and will jlive 
the Council'. Su~r Technolojriat the fullf'at po8Ilihl., faeiliti... for 
experimental work in the miniature Bugar factory now to be installed. 

'The intention in imposinlt the above condition.. "'... to IorDI a nue'eo. at CawonorP 
,for research work in Bugar Technologv under the direct "harge of the BUllAI' Techno­
logist. This object bas heen achievpd due largely, to the sympathetic and helpful 
attitnde of the U!yted Provinres Govprnment. But for the' foil development of 

-the scheme, specially it. view of thc rapid expaDl'ion of the 8U~ industry, more 
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adequate arrangements are now necessary. The Sugar Technologist, who is also the­
Head of the Sugar Department of the Institute, has now a large a.mount of other 
work to attend to in the way of giving technical advice to sugar factories, aud. 
res89,J"ch work, therefore, does not get as much attention as it should. The staff a~ 
the Institute is meant primarily for teaching purposes. To be able to undertake 
r"search work of value to the illdustry it is necessary to have staff pos­
sessing, in addition to a sound aca,demic training. considerable factory experience •. 
and the Institute staff is lacking in such a combination of qualifications. The Sugar 
Technologist also has no technical staff under him either for helping him in giving 
advice to Sugar factories or in carrying on researches. , 

It is evident, therefore, that whilst the Technological Institute provides some 
facilities for technical research, these will ha.ve to be considerably added to if they 
are to meet· the present needs of the industry. It is unlikely that, under the present 
condition of financial stringency, the Government of the United Provinces would 
undertake any further financial commitments in this connection. But it may be 
hoped tha,t, in view of the fact that the United Provinces have the largest number 
of sugar factories and have the largest acreage under cane. the Local Government 
will assist by providinff the necessary iacilities for establishing a. well-equipped ana 
luitably staffed all-India research and teaching institute for the sugar industry_ 

Prop08al& lOT luture Development. , 
'Any projJ088,'S for extension of the present arrangement for research work must: 

differentiate between the needs of the following sections-- I 
(a) Agricultural Research. I 

(6) Research relating to the factory industry­
(i) Engineering, I • 
(ii) Chemical and Technical, ' 

(e) Training of students in Sugar Technology, 
(d) Research rela,ting to indigenous .Sugar and GuT industry 

It is items (6) to (d) with which we are now concerned. 
For research work relating to the indigenous sugar and gUT industry a scheme­

drawn up by the Sugar Technologist has just been sanctioned at a cost of Rs. 1,67,380 
spread over 110 period of five years. A research station for this work will shortly be 
established in the United Provinces, under the direct charge of the Sugar Techno­
logist. For the present, therefore, no further provision need be made for research, 
relating to this branch of the industry. I 

ThE' more important and immediate need of the industry at present is the provision 
of facilities for research relating to the factory industry (chemical. technological 
engineering sections) for scientific assistance to factories, and for training of students 
in &lgar Technology. For this purposo an all-India research and teaching institute 
on a sufficiently comprehensive scale will be necessary. 

ProgTamme 01 work lor the Institute. 
I 

As regards the nature of work which such an institute would undertake, the­
following tentative programme may be suggested :- I 

(i) Research on Indian Sugar factory problems and in SUgN" Technology in 
general, with specific reference to Indian conditions; 

(ii) Research on the utilization of by-products of the sugar industry; 
(iiI) The provision of scientific assistance to all fadories which need 

it to supplement the work of their factory chemists and engineers;. 
(l't» The carrying out of extended tests on new varieties of cane. under factory 

conditions, when such tests are needed by Agricultural Departments; 
(,,) Collect.ion and bhulation of scientific control returns from factorijlS. 

Critical examination of these rehl1"DS; 
(vi) Issue of technical repcrts to factories on results of the collection of 

control data; 
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(vii) When' desired advice to individual factoriel:-
(!I) on, faulta diacl~sed by their retur~but without diacloain, the r.ulta 

of other individual factoriel, 
(6) on difficulties, met with or exten.iona IIDd improvement.. 

~viii) A constant critical study of the working of Indiau augar factori .. and 
a comparison of individual resulta with; 

(a) the best established Indian practice, 
(6) the resuits obtained in other countriee. 

(iz) Demonstration of new or inlproved plant or proceuea; 
(z) Training of students in all branches of Sugaz Technology; 
(~i) Short refresher courses for men already .ngaged in the industl1'. 

Two alternative ScltefM, .uggeltecl. 

For setting up an institute of thil kind, two alternative achemea have beell 
'Worked out. The first one depend. on developing and ~y extending the exUtin, 
arrangements at the Harcourt Butler Technological lnatitute, .cawnpore~ the work 
being carried on independently of the Government of the United ProvIDC" under 
the direct and exclusive control of the Reaeareb Council The second' acheme 
provides for the setting up of lID entirely new all· India research IIDd teachinl inatitute, 
without making use of any existing institution. ; 

Before proceeding to give details of the two alternativa achemea their comparative 
.merits may first be considered. 

Tbe scheme for developing tbe Ce.wnpore Institute will involve conaidarably Imaller 
~apital expenditure 88 buildings, laboratories, and'M experiment&) factory ara 
already available there. This is on the assumption 'th8t luch buildings, in addition 
~ those at present being used by the Sugar lection of the lnatitute, aa may be required 
will be alloUed for the purpose by the local Government. Thia will n_itete the 
.taking over of the entire Institute building and the attached ruidential buildinp. 

: CBwnpore also possesses the advan'tage of beinlt an important indultrial centre, 
-well served by railways. Although it i. not in a cane growing or white augar producing 
ares, it is centrally situated for the important tract. in the wutem Unioted ProYiDc" 
-on the one hand and the eastern United Provinces and Bihar IUId Ori_ on the other. 

As against these advantages it may be pointed out that as there are no can. 
,sugar factories in or near Cawnpore, the Institute, if located there, will be Iackin, 
in that direct contact with the indu&try which i. 10 important. The nilting asperi­
mt;lntal sug~ factol1', at Ca~pore, is not able to get. ita full supply of cue, ill 
aplte of speCIal arr •. ng:emente Wlt~ the local Government farm.. It ia unlikely therefOR 
that the cane sugar mdustl1' WIll show any marked development in this area in tho 
t16al' fnture. 

Sclteme 1M developing tlte Tecltnological lutituu, CatDflpore. 

. I 

.. If the proposed Research Institute is to be established by denloping the Techno­
lOgIcal Inrrfitute at Cawnpore, the first necessary condition wil\ ~ to settle lRlitebl. 
terms with the Government of the United ProYiJlQ.!L The following term. ar. 
~uggested in ibis connection:-

(i) As the proposed Sngar Institute will be established on 8 permanent baaia • 
.... hatever lI.rrangement is arrived at with the Govemmeut of the United 
Province. will· also have to be • permanent one. 

(i;) .The existing. plant ~nd buil~inlll, not only of the 8upr df'Jl8rtment, but 
, of the entire Institute, will be allotted ,by the United PrOT1ncea Gov­

Ilrnment for the staff. and student. of the Sngar Institute. 
(iii) The reqnisite atB.II quarters and hoatel. would alao be allotted. 
(iv) In view of the desirability of ~ndiYided. ownenhip of the plant, bnildinR"S 

and. other fix~~res, the Impenal Council of Agricultural ReRareh would 
be, In the poSitIOn of leBSeeI of these, subject to the 1IIIuaI stipnlation of 
fau nse and reasonable wear; . 
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Suitable arrangements will have to be made for cane snpply for the 8lI:peri-
mental factory. The Government farms in Cawnpore may place a su.ffi­
cient uea under cane for this purpose. Failing this, Bome of the land 
which has been set free by the closing down of a portion of the fanna 
at Cawnpore, may be given to the Sugar Institute on lease. Approxi­
mately 300 acres of land will be required. I 

'If the Sugar Institute has to grow its own ca.ne, it should not do this depart­
mentally, but by giving out tbe land on leaso. 

~t'l) As the plant, buildings and fixtures will remain tbe property of I.he United 
Provinces Government,. additions and alterations to these should be paid 
for by tbat Government. Where the ~quipment is available elsewhere 
under the local G·)vernment it may be taken. Subject to exact 'details 
being worked out later Oil, it is estimated that the total expenditure 
on additions and alterations will be about Rs. ] lakh spread ov('r a period 
of five years, and this amount should be contributed by the 10ca.1 Govern­
ment. 

(vii) Any addi~ional apparatus, laboratory and workshop equipment, etc., that 
may be found to be necessary, will be provided and paid for by the 
Imperial Council of Agricultural Research and will remain their property. 

(viii) As regards the recurring contribution of the local Government a rough 
estimate may be made here. 

The budget estimate of the H. n. Technological Institute for 1933·34 amounts 
to Rs. 1,55,252. The sanctioned estimates for 1931·32 and 1932·33 
amounted to Rs. 3,32,110 and Rs. 2,03,524, respectively. Considerable 
retrenchments have been made during the current year. 

A separate budget for the Sugar deps.rtment is not prepared, but it is estimated 
that this will amount to between Re. 60,000 and Rs. 70,000. After 
~ing a deduction of Rs. 26,000 fol' rcoveries from the running of the 
sugar factory, the net cost of the department may be put down at 
Rs. 50,000. 

The sha.re of the United Provinces Government in the recurring expenditure, 
may be calculated as follows :-

Existing. budget of the Suga.r department (after deducting 
. receipts) 

Deduct existing grant from the Imperia.l Council of Agricultural 
Research. . • . . • • • . 

.Net cost of existing Sugar Department to United Province~ Gov. 
ernment 

50,000 

20,000 

30,000 

In view of the fact that the United Provinces Government will contribute 
Rs. 20.000 annuallv towards the cost of additions to buildings, plant and 
fixtures (which wib however remain their own property), it will be f&.ir 
if Rs. 15,000 out of the net recurring expenditure of the existing sugar 
department amounting to Rs. 30,000 is borne by the local Government. 

1;z) The Imperial Council of Agricultural Research will have the option cf 
taking over such members of the present staft of the Sugar department 
of the Technological Institute as it may require provided the local Gov­
ernment and the staft concernecl agree to the terms. Staff not thus taken 

, over will be dispensed with or utilized Elsewhere by the local Government. 
("') The lo~"l Government will waive leave and pensionary contributions for the 

' .. whole time staff taken ever from the Technological Institute. but the 
• Research Council will pay for such portion of the leave salary as is 

, earned during deputation with the Council. 
;",,1 The local Government will continue to maintain the pres('nt buildings. 
<ziti A cert.a.in proportion of vacancies (say 20 per cent.) for training of students 

should be reserved for bona fide residents of the United Provinces. 
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Stal r~guin4. 

For adequate development of the work of the propoaed a-rch Inltitute th • 
• ta~ and' eqnipment at preeent. availahl.. in the. 8uga~ departm.ent of the. T~hoo­
Jogl~ Inst~tute and uuder the Bugar Teclmologl8' will be enttrely tneuffctenl anel 
Jlrovl8lon .wlll h~~a to be made for these on. a proper ~e. 'Che foUowin, at.all is 
"roposed In addItIOn to the Sugar Technologtst who would be in charge of the new 
Institute ~-

.(i) One Manufacturing Chemist, in the grade of Ita. 1,200-W-l,5OO. H. 
should P0BSe811 complete Java technical qualilieationa and ehoalcl have 
worked as a factory Manager in an nJf.to.date Java faefoory for at lean 
three years. He may be appointed on eontraet. for; 1&,.. liv. i.ra. 

The dutie. of t.his chemist. will comprise r._rch work on ma~ufacturin, 
processes, and giving technical advice to factory owner. and othert. 

(ii) One Sugar Engineer, on a salary of Ita. 1.200--60-1,500. He .hould 
possess suitable academic qualilicatton. in Mechanical and Electrical 
Engineering and should ha.ve practical experience extending over at I ... 
10 yea.rs of designing and manufacture of Sugor machinery and of erect in, 
and operating augar factorie .. 

He may be a.ppointed on .hort term contract. for. say, five yeara. Hi. dut.i. 
will cODbist qf ruearch work intended to improve the delig/l of .ugar 
machinery and in giving technical advice to faefoory owner. and othn •. 

(iii) One 'professor of Sugar Technology, on a I8lary of Ita. 1,~1,500. 
His qualifica.tioDs will be aimilar to thOle prescribed for the Manufactur· 
ing Chemist. He may be appointed on a ahort term contract for, "Y. 
five years. HiR work will consist mainly of teaching, though h. ma, 
do 80me research work allO. 

Applications for the posts of Manufadurinlr Chemi.t., Bultar Engineer and 
Professor of Bugar Technology will be invited in India and also from 
abroad and the best men available will be engaged irreapectiv. of their 
nationality. 

(iv) One Assistant Manufacturin~ Chemist on tho permanent _Ie of pay. in 
the new first class scale, with a SUItable initial pay, which would probably 
hs.ve to be Rs. 600. Qualification& demanded &bould includ. a high degree 
in Science, complete training in Sugar Technology in a recognised in.titutiOll 
in India or abroad and at. least five year.' experience of manufactnrinl 
cane sugar in India. I 

The duties will consist of assisting the Manufacturing Chemilt. 
(v) One Assistant Sugar Engineer. The I8lary will be .imilar to tbat. of the 

Assistant. Manufacturing Chemist. The qualification required .hould 
include a high degree in enllineering with at. least five year.' experience 
of sugar machinery. The duttes will consist of assisting the Bug"r Engineer. 

(vi) One Lecturer in Sugar Technology. The I&lary e.nd qualificatioull will be 
similar to those of the A88istant Manufacturing Chemist. Tbe principal 
duty of the Lecturer will be to teach students. 

As the Assistant. Manufacturing Chemist. the A88istant Bupr Engineer Md the 
Lecturer in Bugar Technology will be required later on to take the 
place of the three aenior expert_, very careful &election will have to be 
made and men with very high academic quali6cationa alone will be 
appointed. If in order to get men with the requisite qualilication., the 
salary mentioned above i. found to be inadequate, a higher aa1ary iD 
the scale of pay provided may be paid. 

(vii) One Fir~ Aaaist:"n~ to tbe Sugar TechnolDll?st. The 181ary ~nd qual~ca­
tiona will be atmilar to thoee of the A88i.Btant Manufactunnlf ChemiA. 
His duties (as well .. thOf'e of the Becond A88istant) wiJ) .conaiat of 
8.118isting the Sugar Technologist in dea1inll; with technical enquiries from 
Sugar factories and others and in tabulatinll; &cierrti6c eontrol reluru 
from factories and compilinll' for publication report. baaed OD th_. 

(viii) One Second A88istant to the Bu~r Technol~st, in the p3de' of 
Rs. 150-15-300-20--400, on the ~nent. ~e of pay. The quali­
fication rE'lluired will be a degree or dtploma m Sugar Technology anel 
some factory experience. , 
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(ix) One l'hysical Chemist, in the grade uf R •. 400--20-6')() on the permanent 
ecale. He 88 'well 118 .he BlOchemi... should POSs."S hIgh SCIentific 
qualifkaJlOlls and shodld be ab:e to work out S(.ientlfic problems ari8ing 
in the course of technulogical and engineering researches. 

(x) One Biochemist, in the grade of R.. ~2().......@ in the p"rm~nent scale. 
~rl) Olle StatIStician, in the grade "f Rs. ~15-350 in the permanent scale. 

'j he Ijllah/katioll den, • .nded .houl,l be a high degree in stali.lieal science 
"'ith 80me experience of special investigatIOn work. It WIll prol,ahly be 
nec" .... ry to place tbc ,·andida"" under .pecial training at first. His 
duties will include the compilation of statistic. of sug-• .r trade aud the 
working up of the retU"n8 received from faclorics. A Statistical 
Computor to a8si.t the Stat istician, h", been provided under Subordinate 
office establishment. 

lzii) Subordinate aud inferior Tecbnical Est80bliBhment comprising Laboratory 
Assistants, L"ooratot·y bearers. draughtsmen. mechanico, electricians. 
panmen, and o~her .imilar staff.' A completf> list of tbi. staff can be 
prepared after full detail~ of the proposerl Institute have been worked 
out. A provisions.l li8t is, howenr, given in Appendix A. Tbe cost of 
the otaff may be provisionally placed at Rs. 2,500 per month, average 
for first five years. 

~ii) Subordinate a.nd inferior office EstaLlishment. comprising Office Superin­
tendent, Recorders, Accoulltant, Swrek~.pers. Stenotypists and <,rdmary 
typist., record keeper, librarian and sundry general c!erks. In this case 
also a complete list can be prepareci la.ter. A provisional Jist of ataff il 
given in Appendix B. The cost of the staff may be provisionally placed 
at Re. 2,500 per month. -

(xiv) A certain alllount of suLordl11ate and inferior staft will b~ required for 
occasional and leasonal work. including contract work. Such staff will 
be required for special experimental work a.nd o~her unforeseen types of 
work for which the permanent staff may not be suitable or sufficient. 
A lump sum provision of Rs. 5,000 per year may be made for this. 

Co~t of tAr tu.'o 6cAtme8. 

Thl' Capital Costs as well as the recurring expenditure involved in the two schema 
?,fe shown in Tables IV, V, VI and VII. The cost has been worked out with due. 
regard to economy, but it is necessary to emphasize that as no proper estimates .. an 
be pr~pal'ed at this .tage, thf' dptai1s ~hown in these tables must be regarded as 
·only approximai4. It is hoped however that the figures for total cost are more or 
lesl correct. I 

The comparati... cost of the two schemes is shown in Tahle lIT. It will be 
ohserved that the total cost, over a period of £"e years. of the ('awopore echeme 
is Re. 1:5.99,400 whilst that of th" other scheme amounts to Re. 30,52,400. the yearly 
aver"118 for the two being approximately 2J lakb. and 6 lakhs respectively. 

TABLE III. 

At8t,.act Statement of Oapital Ood ond RecurTing E.rpendit",.e 01 the 
tWI) Schem'-8. 

Partioulars. 

{.-Capital Expenditure­

I Yea.r 
II Year 
III Yea.r 
IV Year 
V Year 

Total 

Cost for developinl!' Cost for independent 
Technological Insti. SUl!'ar Research 

tute, Cawnpore. Institute. 

Rll. 

1,06,000 
11,000 
11,000 
11,000 
11,000 

1,60,000 

R~. 

13,70,000 
42.000 
42.000 
42,000 
42,000 

111,38,000 

R 
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TAIIU III~Ofltd. 

Particulal'8. 

II.-Re<:lurrin!!: Expenditure--

1 Year 

II Year 
III Year 
IV Year 
V Year '. 

Total 

Grand Total 
Average Expenditure per year 

Co.t Cor develCJpiol 
TecbDological Insti. 

tute, t'awupo .... 

Roo. 

2,53,000 

2.42.240 
2,43,480 

2,54.720 

2,55.960 

12,49,400 

13,99,400 

2,79,880 

eo.'forindepeaded 
8ugar Reeearo .. 

lna&i,uM.-

R... 

3.U,OOI) 

2,83,240 

2,8~,4110 

2,95,720 

3,06,960 

15,14.400 

3O,!i2,400 

8,10,480 

It should be l>ointed out that the co.~ of the BUlisr Techmlolli.'. effie. aod the 
Sugar Cahle Sprvice is included in the schemes pot forwartl. l'h. budget eltimate 
fcr the8e during 1933·34 ill as follows:-

R •• 

1. Budget of the Sugar Technoiogist'l office . 42,12!i 

2. Deduct estimated receipt. from the public 118 fe ... for terhnical 
Bdvice, etc. • • • • . . , . 3,000 

Net coat 39,125 

3. Budget Estimate for the 8uller Cable Ser\'ice 11,301 

4. D·4uel estimated receipts from snbscriptiona, etc. 10,500 

Net coRt 801 

Total cost. 
or.ay 

39,926 
40,000 

This repreaenta a total cost during the next five yean of betWePD 2 lakhs l1li11 
2i lakha rupee.. ; 

E8timat~ of cost lor developing tile TuAnologit:al r""tifutt, Cau:np"'e. 

ThE' ratemenh in Tables IV aoi! V .bo.... the eatirnaud CapItal ExppD,lotar • 
• ftc! Recurrin~ !Jest of the Sug-ar Institute if it. is loc&ted at the Techno'ogical 
Institute in Cawr.pore. E:orplanatory notee regardlDlI the varions jlPms t:omprised 
in th~se tables ere given below:- . 

A. Capital Expenditure.-(Table IVl. 
(i) Experimental Faetory.-The preseot Experiment.al t'actory at the Institute 

is incomplete and BOrne additional machin .. ry will be required to oomple< ... 
it. Some alteraiions to the buildinl!:s will aloo he neceuitated bv thi&. 
The estimated coat of theae .dtlitiona and alterauon. amounts to 
Rs. 46,000 during the first year. During the lUba«Juent years approxl' 
mately Rs. 5,000 per year .... iIl be required under this 1mb-bead. 

(it) Engineering .LabMatory.-Tbere is a small Enl!:inPering Workahou attached 
to the Tecbnological Institute. bat no EngineeringLaboratory has eo far bMn 
nrovided. A Imm of Ra. 50,000 has therefore t-n provitled in tbe lirs~ yeap 
for tbis purpose followed by Rs. 5,~ a!'flualIy in the ~~8Pqa.ent years. No 
provision has been made {or any bUildIDg8 for tbe EoglDeenn« Laborat.ory 
.. it is expected that • l.art of the esiltinll Institute buildings can .,. 
.tilieed for this purpose •. 
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Fii) La/Jorol'}r!1 E'lui"ment.-Tite existiug Illstitute Laboratories wiil have to 
b" re-arroJlged 'W suit ~he requirements of the Sugar J nstitute. A sum 
of Rs. 5,000 haa been provided for this purpose in the first year. The 
provision for chemicaJs and apparatus has been included under I'ecurrinl{ 
expenditure. 

(it') COlltilJg(·nrie..-For millCellan{'ous expenSes Re. 5,000' has been provided in 
the first year followed by Rs. 1,000 annually in subsequent years. 

The total Capital Expenditure during the first five years amoun.s to Rs. I,SO,OOO. 
As Btated previously ill this nole, the suggested contribution of the Government of 
the United Provinces towards Capital Expenditure will be Re. 1.00.000 spread over 
a reriod of five yean. The local Government's con,ribution will t"erefore cover 
two-thirds of the entire Capital Expenditure. I 

D. RecurrillO Expe~lliture.-(Table V). 

(i) Pa.V 0/ Olficer •. -The staff provided is in accordance with the list already 
given in this note. It is neceS8a.I'Y to emphasize that for the 
sucooSs of the Institute it is e5'ential that none but the verv hest men 
availHh1e should be employed. The total cost under the sub:hearl "Puy 
of Officer.' amounts to Rs. 1,14,800 in the first year rising to 
Rs. 1,39,760 in the 6th year .. 

(,i) Pay oj fJ.tnbli.hment.-Provision for Establishment ha.s also been made on 
the lines already explained in this note. T;,e total cost under this sub­
head amoul!ts to Rs. 72,000 in th~ first year rising to Rs. 92.000 in the 
fifth year. 

(iij) A.IIUlranceB mId Hnnoraria.-This c(ovel's provision for travel1in~ AII(,wance. 
of .officers and e.tablishment amounting 'to Rs. 18,000 annually. A provi· 
sion of Rs. 2,000 annually has also been made for the travelling aJlowances 
of students to enable them to visit factories and undertake instructional 
tc.urs in general. Th .. total cost under thi. sub-head therefore amounts 
to Rs. 20,000 annually. : 

(iv) Supplie8 and Services.-
(a) Running EXpenBe8 oj Sugar Factory.-The existing' experimental factory 

at the Technological Institute has an actual capacity of 30 ton!j, cane 
per day. Normally a sugar fa,ctory should make a little profit, but as 
this factory will be used for experimental purposes its working will not 
be continuous and a certain amount of loss may be anticipated. To cover 
this a provision of Rs. 10,000 per annnm ha.s been made. ActuaUy the 
gross cost of working the factory will be B.s. 60,000 per year and the 
recoveries may be estimated at Re. SO,OOO. 

(b) AlteTation. to Factor!1 Plant. 
(.oJ Repa T! mod Maintenallre nj I-lant, Tc,oi8 and fiJquipn,(nt.-It is nec""ssary 

to make ample provision under these sub-heads in the case of an Experi­
mental factory. where alterat.ions have to be made frequently in order to 
sui,t the requirements of experimental and research work. 

(d) Chemical8 and Apparatu8.-The existing laboratory equipment at the 
Technological Institute is not adequate for the type of work which the 
Sugar Institute will h •. VA to undertake. Substantial provision has 
therefore been marle for Chemicals and Apparatlls; t.he ".''lIount provided 
being Rs. 50,000 in the first year. Rs. 30.000 in the second year and 
Rs. 20,000 annually for the remaining three years. 

(el Purcha.'e 0/ Materials. 
(f) GaM M anufaet'~rs. 
(0) Uost oj Water, (lil, luer, antf orner supprre .•. -Tftese are based approXllDatmy 

on the existing provision and do not. caU for special comments_ 
(h) Net cost of Maintaining Ihe Suoar Cable Service.-In order to keep p_ 

with the development of the Sugar industry in this country :md also 
to provide suitable statistical material relating to Indian as well ae 
foreilrn mp.rkets, the present Sugar' Cahle Service will have to, be 
considerablv extended so as to include also the proposed Indian Sugar 
Trade SerVice. It is 'estimated that the !tross expenditure on the Service 
will amount to Rs_ 20,000 per year, the receipte from subscriptiona 
and other payments bein~ estimated at Rs. 15,000; the net cost of the 
Service therefore being Re. 5,000 annually. 

R 2 
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(v) Co.ntingtnci .. :-l'hfJ proviaicon D!1der thil. head il on Wlual liD... Tha onl1 
Item 10 whIch a referpnce may Ila made IS that for "Boo'" .nd Pub'i .. auoo." 
A good liLrary iA indi'p"lIs,'I,I" for lhe "'ork of • Re-.n·h Jnttitute and 
the provIsion under tillS .,,"·head should th .. ref"re I'a on a lit .. r,,1 ecaIe. 
A 8"m of Rs. 5,000 has tiltref"re Leen provided ill the fir.l v"ar followed 
by Rs. 3,000 annually in the fur ewing four y".rs, • 

lJeduction. 6n nUt/unt 01 ru.iJ,t8.-The T .... lIOi .. al 81atr of Ih .. Re ..... rch loLitate 
will be called upon to do consultr.'ion work fur whicll f .. el v";)1 be .. b.rrd. 
The receipts from theee fe",. are ".,ima.led at Ra. 10.000 annually. 

The contribution from the Governm,,"t of thf! Unit"d Provincu. if th ... lTanll" 
ment8 already propoeed ill this note are accept"d, WIll amount to RA. 35,O;x) 
annua'iv. The total r"celpls to be deducted from the ,ro'" reeulTinl 
expendi;ure wi'l therefore be Ra. 45,000 annually. Th.. o .. t rPCUrring 
expenditure amounte to Re. 2,58.000 in the fin' year, riaillg to RI. 2,60,96C1 
in the fifth year or • total of Ra. 12,74,400 in the five ye ..... 

Edimate 01 CO" 101' e.tab';'hing an Ind.pnd,,,, Sligo, Ro"",! 1,,6tjtult. 
A. Capital Ezptntlitu,e.-(TaLle VI)' 

(i) Land.-It i8 estimated that appr.Jximately 50 acr. of land will he requiraJ 
for the Reoearch Station BuildlO"., Experimental }·actnry. Offi ..... and 

No 

(iii) 

residential buildings. Th .. cost of t.hi. il estim:&ted .. t & 3>.000. 
provision h8.. be('n made for land for ('ultiv .. tinl( lugarcane Il8 U.. cane 

rf'qnirpd for the factory will be pllrchasf'd from print.. ('sne gro ...... 
or f'trm .)wnera. 

!'Zl'fri.r.entaJ }'ocf"'y.-A fa,,;,ory of 50 ton8 ""padty i. co".idf'Hd to be 
the .mallest 5uital.le unit fur l'Xperiml'ntai and inltrudional purpoHl. 
The factory a. the Technclogical Ill.8titutl', Ca .. npore, wu deaigned of 
a amRller size owing to the dilhculty in g"Umg cane at C .... "pore. Tha 
ne .. fRctory will include a variety of plant of dillereM typea to permit of 
e'<pprim"nh under varied condition.. The estimated COlt "f the factory ia 
£15,000 F. O. B., whilst that of the factory read v .rected complete ... it b 
auxiliaries. buildings. railway siding. etc.. i. e~timat .. d at II.. 3.50,000. 
A provision of Hs. 10,000 per year haa alao hPPn made for additions to 
the factory during the followilll' years. 

Engineering Lab6ratq,y an,i I'ou'" HfJu ••. -The En"ineerinl( Laboratory 
Equipment is estimatpd :0 c,,,t n.. 50.000 "'hils! the co.t· of the Po .. er 
Ho".e machinery. will ameunt to another RI. 50.000. A provioion of 
Hs. 3,000 annually hal Leen made for additions to the EniineerinlC Labora· 
tory. 

(iv) Duilding".-A list of buildings .. ith approximate utimate of COlt ia 
given in Apppndix "e". The total cost i. eatimat .. d at Re. 7 lakh8. For 
additions in the follo .. ing years .. provieion of RA. 20,000 annually baa 
been made. 

'(v) Laboratory Eqffipm,,,t.-The furniture. fittings IIIId fixture. are ..timated 
t.c. cosl, Rs. 50,000, whilat plant for gas manufacture, .... ter supply, etc., 
are also expected to C08t. Ra. 50,000. For additiona to laboratory equip­
ment in the 8ubaequent. y ... ra Ra. 5,000 annuaJl" by be.n proYided. 

(vi) Fu'nilff,e Q1Id F,tting •. -The provi"ion lor fun.itDfe for lecture rooms, 
offices and laboratory and for el dric fJtt.inga '"" t-n put. down at 
Hs. 75.000 together ... ith n... 3,000 annually for addit.iool in t.h. 
followinst year.. ' 

{vii) Cantillgtncit6.-For miscellaneous e"pPll8es RA. 25.000 h.. '-n prtnided 
in the first year .. nd Ra. 1,000 annually in the 8Ubsequent years. 

The total Capital Expenditure tho~ amount. to abont Ra. 13,70,000 in the fi,st 
year and Rs. 42,000 annually in the wnheequen~ years or .. total of about Re. 15,38,000 
ill five years. • 

B. Recurrsnq Ezptnditu,t.-(Table YIn. 
'!'he expenditore under the following heads is estimated to be identical with t.hat. 

for Recurring EXYE'nditure if the 8~gar Research Institute is established at the 
Techndogical Institute, Cawnpore:-

I Pay of Officers. 
Ii. P.... of Establishment. . 
III Allowances and Honorana. 
IV,' Contingencies. 
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The only dilTerencel occur under the head "Supplies and Services" which 8.1'. 
explRined below:-

(I) Running expen.e, 01 Sugar l'actory.-The running expenses are estilllatc.d t. 
at Re. 10,000 per year. A !though the factory will be of 50 tons capacitv 
as Rgainst 24 tons in the case of the existing factory at the Technologic~ 
Institute, the 10sII in running should not. be more, on account of the 
large: capacity and Letter efficiency. 

(i&) Aiteratwnl to Factory Plant.- .. ' 

(iii) Repaira and lIlai1ltenallce of Tool" PIUllt and Equipmellt.-The provision 
uuder theBe Buh-heads has alBo been increased to &S. 7,500 each per year 
011 account of the larl;" Rize of the factory. I 

(it,) ChemiclII, .11Id Ap-paratu8.-The pr<>vision under this sub-head amounts to 
Rs. 1,00,000 in the first year, Rs. 30,000 in the second year and Rs. 20,000 
annually in the subsequent years. 

The other Hem. under "Supplies and Services" call for no comment. 
Detluctiona.-The deductions to be made from the gross Recurring Expenditure 

amounts to Rs. 10,000 al1nually on 'ac~ount of receipts from public u 
fees for technical advice, Rnalyses, etc. 

The totlll net Recurring Expenditure of the Institute during the first. year ia 
B.s. 3,44,000 whilst in the fifl.h year it is estimated at Rs. 3,06,960; the total expen­
diture during five years being Rs. 15,14,400. 

I 

LUt:ATJON 01' THB INST!TUTZ. 

The exact location of the Research Institute is 8 matter of considerable import­
ance as ita 8ucceRS and usefulness to the industr y depend on this to a very large 
extent. As already stated the Sugar Committee recommended Basti and Kheri as 
suitable siteo for the Institute which thev had proposed. r,onditioo. in regard to 
~lIgaf('lIne cultiva!ion and t.he distribution of sugar fa.ctories have altered a good deal 
@incc the Sugar Committee repilrted. T.kin~ into consideration the suitability of 
vario"s provinces, particularly the United Provin<'es, Bihar and Orissa, Madras, Bombay 
and Delhi Provinl!e, for locating the ResAarch Station, the United Provinces llppearll 
to "rovide the most snitable conditions for the purpose. It has the largest. a.rea 
under cane. the largest number of 8ugar factc-ries and an extensive Khandsari Sup:ar 
Industry. It is centraPy ,,~tua.ted between B .. ngal and Bihar on the one side and the 
PunjRh on t.he other. Tt i •• 1,.., eaRV of 8cce~8 from the Central and Sonthern India. 
The Research and Testing Station for tre indip:enous Sugar and Gur Industry will 
be locn.ted in thiA province and its a~ti\':ti ... will sunplement those of th .. propMed 
All-India Institute in matters rslatin!! t.-. the Khandsari and 0117 Indnscrles. Th .. 
local Government haR. in the pa,,~, bken the lead in research work anti t.r .. inin!! of 
t.eclmica.1 men for thE' sligar industry 8"d may th .. refore he expected to act.ively 
nssist the pre.ent scheme. ' 

Coming next to the selection of suitahle sites io the United Provinc .. s. CawnporE', 
l"ucknow and M"erllt may he comidered. Cawnl'ore is all imnor'tan! illc!l1.trial centre 
weI! served bv railways. It has also two important institution!>-Th~ Aa-ricultur:ol 
College and the Technolojrical Institute. If the proposal for developing the latter 
institution doe. not materialize, sulliei .. nt land for building the Research Institute 
can be hud adjoining the city, particularly on the Kalyanpur side. 

The importauce of Lucknow, like that of Cawnpore h .. ~ in it. r .. ntr~1 position 
in the United Provinces a.nd also between the Punjab Rnd Bihar. Moreover, with 
t.he advent of the Sarda Canal su!!arca.ne cultivat'on is rapiJlv deve'opinjr in the 
Lucknow Division. The most important advantage in favour of Lucknow, however, 
f'on&i.ta in its bE'ing essily accessible hy rllil from 1.racticaUy all parts of India. 

Meerut is situated in an area having verv Isrgt' cane t'ultivation. The number 
of factories in this tract, has increased, rapidly durirolt the last two year... ~reerut 
will also s .. rve the needs of the Punjah IIJ'en, where important developments 10 the 
sugar industry ara expected in the future. I 

It would appear t.h .. refore that C .. wnpore, Lucknow and Meerut mav he ... lecler! 
as the most 8uitablepla('ea, in order "f merit, for locating the Reseerch Institute. . 



COJlCLlill0Jl, 

'ThE' 6eheme outlined in the pre&ent note ia not inl.end~d to be uha'latin altbnugb 
.. mnch detail has beeb given III is practicable at this staKe. The pa.rticu{an which 
have been given, however, are snfficient to show the urKent n~8.ity for an in.:ilutinn 
of this type whilst the schem ... put forward have the Ildvauta((e of !.emil considerably 
cheaper than the one recommended by the Sugar Committee of 1920, withoU\ in anT 
way curtailing the usefulness of the in8titution. . 

The present scheme together with the .cheme for a n-&rch 8IId T •• tin, Station 
for the indigenous Sugar and Gur Industry which has alr .... dy bHn aaDrtioned 
constitute a normal deve~opment of the present work of the ('oullcil'. Bugar Techno· 
logist which is justified by the rapid expansion of the .ugar indultry, and the 
incrEasing demand for technical aasiatance; . 

C"WNPoal; 

1'Ac 'ntl October 1933. I 

II C. SRIVASTAVA. 

Sugar f'eeAnnlog"e. 
IrnperiDl C:ouncil at AliTieult,m" Re .. aru.. 

1.~i4. 

TABU IV. 

Capital Expenditure 1M' ntahii."i"" 'he Imperial Sligar RuttlrcA lruotitute at tA. 
H. B. Tet"nological l.utitutt, Cau·npo1't.. 

Serial 
No. 

Heads and Itema. 

1 Ezperimental FClClhrg-

(i) Cost of addition,,1 
plant for e~ting fae· 
t:>ry 

(ii) Freight and other 
chsrglH on ab()ve • 

('iii) Erection chargeJ and 
al terstions t:> buildings 

2 EngiM.er'ing Laboratory-
Equipment for e:tgineering 

Iaborst~ry (part of 
existing Institute build· 
i ngs being utilised for 
the lab:>rst >ry) . 

J Laboratory Equipmen'-
Cost of re-&rr..ngement of 

Isb()rahrie~ 

4 Collllngenciu-

Contlngs J.Cie3 and miacel. 
lane>us expense) 

Grand total for five yean 

I Year. 

Re. 

25,000 

8,000 

15,000 

5~,OOO 

5,000 

6,000 

1,08,000 

II Year. III YeoV'. IV YeoV'. V Year. 

Re. It.. Re. Its. 

" \ 
r 5,000 5,000 5,000 5,000 

J 

6,000 5,000 8,000 6.'1(11) 

1,000 1.000 1,000 1,000 

11,000 11,000 11,000 11,000 

1,50,000 
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TABU V. 
I 

l1ecuTTing Ezpenditure /01' f'Unning the Imperial Sugar Resea,ch Imtitute at the 
H. B. Technological Institute, Cawnpore. 

Serial 
~o. 

Heads and items. I Year. II Year. III Year. IV Year. V Year. 

Re. 
I.-Pay oj 0ffWt.,8. 

One Sugar Technologist, 
salary Re. 2,000-100-
2,400. . . • 24,000 

2 One Manufacturing Chemist, 
salary Re. 1,200-50-
1,500. • . . 14,400 

-3 One Sugar Engineer, ealary 
Re. 1,200-50-1,500 14,400 

-4 One Profe3llOr of Sugar Tech-
nology, slllary Re. 1,200-
50-1,500 14,400 

.5 One ABAistant Manufactur­
ing Chemist, Biliary as in 
I clBBB IIcale, initial pay 
Rs. 600 7,200 

'6 One A88istant Sugar En-
gineer, salary as in I clBIIS 
scale, initial pay Rs. 600 . 7,200 

·7 One Lecturer in Sugar En­
gineering, salary as in 
I clBBB scale, initial pay 
Re. 600 • . • 7,200 

8 One First A88istant to Sugar 
Technologist, salary as in 
1 clBBB scale, initial pay 
:Rs.600 • . • 7,200 

:II One Second A88istant to 
Sugar Technologist, salary 
Rs. 150-15--300-20-
400 • • • . 1,800 

10 One Physical Chemist, salary 
Rs. 400-20-600 4,800 

11 One Biochemist, salary 
Rs. 400-20-600 4,800 

12 One Statistician, salary 
Rs. 200-15-350 • 2,400 

13 Leave salary,leave and pen-
sionary contribution of 
offioers on deputation, etc. 5,000 

Re. 

25,200 

15,000 

15,000 

15,000 

7,800 

7,800 

7,800 

7,800 

1,980 

5,040 

5,040 

2,580 

5,000 

Re. 

26,400 

15,600 

15,600 

15,600 

8,400 

8,400 

8,400 

8,400 

2,160 

5,280 

5,280 

2,760 

5,000 

27,600 

16,200 

16,200 

16,200 

9,000 

9,000 

9,000 

9,000 

2,340 

5,520 

5,520 

2,940 

5,000 

Rs. 

28,ROO 

16,800 

16,800 

16,800 

9,600 

9,600 

9,600 

9,600 

2,520 

5,760 

5,760 

3,120 

5,000 

----------------------------Total, Pay of Officers. I,U,800 1,21,040 1,27,280 1,33,520 1,39,760-

n.-Pay of ESlablislimml. 
1 Subordinate and inferior 

technioal eatablishment, 
a,t Ra. 2,500 per mOl\th . 30,000 

2 Subordinate and inferior 
office e3tablishment, at 
Re. 2,500 per month • 30,000 

:3 Subordinate and infedor 
oocasional and eeasonal 
esteblishment 5,000 

4, Leave salary,lea"e and pen-
sionary contribution of 
staff on deputation, etc.. 2,000 

Total, Pay of Establish-
ment 67,000 

32,500 

32,500 

5,000 

2,000 

72,000 

35,000 37,500 40,000 

35,000 37,500 40,000 

5,000 5,000 5,000 

2,000 2,000 2,000 

77,000 82,000 87,000 

f 
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TUL& V_orttd. 

Serial Heads and items. I Year. 
No. 

n Year. III Year. IV Year. VY..,.. 

Ra. Ra. Ra. Ra. n... 
III.---'Allowancu and 

HOfIOf'GNa. 

Travelling allowance of dR-
cers . . . . 15,000 111,000 IlI,OOO 13,000 111,000 

2 Travelling allowance of Es-
tablishment . . - 3,000 3,000 3,000 3,000 3,000 

3 Travelling allowance of stu-
dents 2,000 2,000 2,000 2,000 2,000 

Total, Allowances and Hono-
raria 20,000 20,000 20,000 20,000 20,000 

IV,-Supplie. and Ser-
vice •• 

I Running eXIiellEea of Sugar 
ta.c,tory· .. 10,000 10,000 10,000 10,000 10,000 

2 AlteI'Btions to factory plant 5,000 5,000 5,000 11,000 6,000 
3 Repa,m and maintenance of 

plant, tools and equip-
ment . . . 5,000 5,000 5,000 5,0(0 6,000 

4 Chemicals and Apparatus 50,000 30,000 20,000 20,000 211,000 
5 PurchOl e of material . 5,000 5,000 5,000 11,000 11,1100 
6 Gas ~["nufacture 2,500 2,500 2,jI)Q 2,600 2,liOO 
7 Cut d wa~r, oil, fu~1 and 

othllr 8upplies _ . 2,000 2,500 2,500 2,500 2,500 
8 Net coe,t of maintaining the 

Sugar Cable Servicet _ 5,000 5,000 5,000 5,000 11,000 

Tt;;tal, SuppI.ies and Services 1i5,OOO 65,000 65,000 611,(;00 55,000 

V.--C~ingenc-ie8. 

I Po~tage and Te'eg1'Bm 

2 
chargee. . . 1,500 1,500 1,500 1,Il00 1,500 

Books and PublicatAon8 5,000 3,000 3,000 3,000 3,000 
3 Purcha.re and repRir of fur: 

n~uTe. . . . 500 500 500 600 500 

Carried over 7,000 5,000 5,000 1S,(lOO IS,OOO 

Re. 
·NoTE.-This compri.see-

GruBB 4Ixpendituze 60,000 
Reco'-eJiea 50,000 

Net Expenditure 10,000 

Ra. 
tNOTE.-T~ compriEee-

Gru .. Expendittue 2O,f)(I() 
R~e~pte 15,000 

Net~ 6,000 
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TABU V-crmcld. 

Serial II)lada and items. I Year. n Year. III Year. lVYear. V Year. 
Jilo. 

Ra. Ra. Ra. Rs. Ra. 

Brought forward 7,000 ,,000 5,000 5,000 5,000 

V.-Contingono:oe-ctmtd. 

4 Stationery including local 
purchREe and printing 
charges 1,000 1,000 1,000 1,000 1,000 

II Hot and cold weather 
chargeR 200 200 200 200 200 

6 Telephone charges 950 950 950 950 950 

7 Winter and summer clothing 
tor inferior statl 150 150 150 150 150 

8 Advertisement charges 1,000 1,000 1,000 1,000 1,000 

9 Maintenanco of museum for 
sugar, gur and rab 500 GOO 500 500 500 

10 Repair of typ\~ritere . 100 100 ICO 100 100 

II Miscellaneol1s contingencies. 300 300 300 300 300 

Total, Contingencies 11,200 9,200 9,200 9,200 9,200 

Total, Recurring Expend,iture 2,98,000 2,87,240 2,88,480 2,99,720 3,10,960 

Deduce--

(a) Receipts from pub. 
lic 88 f aes for techni· 
cal advice, analyses, 

10,000 etc. 

(b) Contribution of the 
United Provinces 
Government f01'--

(i) Additions and al· 
tera tions to plant . 20,000 

(Ii) Recurring Expen. 
diture . 15,000 

----
Total Deducfiion . 45,000 45,000 45,000 45,000 45,000 45,000 

Total. Net Recun'ing Expendit'l1re 2,53,000 2,42,240 2,43,480 2,54,720 2,55,960 , .. ---Grand total for five )'eal'8 . Rs. 12.49,400 
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TdU :VI. 

-Capital e:r:pentlitllre for uta1JluAl", tAe Imperial HlIgM IllMareA I,.,titu" 
i"tlepeu.ntlv of tla. B. B. TIClaJlOlogical I,.,titute, CtlfDllpore. 

~erial He~b and item!. IYear. n Year. III Year. IV Year. V Year. 
_No. 

Rs. Ra. Re. Ra. It-. 

I Lal'lfl-
L!nd for ReJe~rch Station 

buildings, experimental 
fact:>ry, office) Ilnd red. 
d,eo:ti~l buildings-50 
acrel 20,000 

-.2 Ezperil1.""ealla~eorg-
(i) Cost of plant (capacity 

50 t:>ll8 cane per day) 

J 

£15,000 F. O. B. 2,00,000 
(ii) Freight, cust:>mJ duty, 

etc. 110,000 
(iii) Machinery eJ;8ction, 10,000 10,000 10,00(1 10,000 

buildings, godowas, 
w"ter A1lpply, railway 
aiding, drainage, e,tc. • • 1,00,000 

~ Engineering Laboratorg and 
Power Houae-
(i) Engineering laboratory 

110,000 1 equipment • • 
3,000 (ii) Power Honse mlchi· 3,000 3,000 1,000 

nery • 110,000 J 

-4 Building_-
A. per dehilA givl'n 

in Appendix C 7,00,000 20,000 20,000 20,000 20,000 

~ LaboratOf'lf E'lllipmenl-

(i) Furniture, ~tinga and 
110,000 fixture) 

(li) Plant, including Gas } •. ~ 5,000 11,000 plant, constant t.empor. 11,000 
tu.re room, wa,tor 8upply, 

50,000 etc. 

-e FumittWfl and Fitting_ 

(i) Furniture for lecture 
rooms, offices, library, 

60,000 } etc •. . . . 
(ii) Electric fi.ings for 3,000 3,000 3,000 3,006 

above 25,000 

,. Conlingeneiu-
Contingencie3 and mi9cella· 

25,000 1,000 1,000 1,000 1,000 ne:>U8 eKpenaeJ 

Total 13,70,000 42,000 42,000 42,000 42,000 , 
• 

, 
Grand total Cor Ii y- Re. 15,38,000 
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T.w.a VIL 

R£cu"ing £zpenditure 1M f'unning the Imperial Sugaf' Re~etlf'ch Imtitute 
independently 01 the H. B. Technological Imtitute, OawflP01't. 

Serial 
No. 

Heads and helM. I Year. II Year. III Year. IV Year. V Year. 

I.-Pay oj Officer •• 
lOne Sugar 'fechnolo~t, 

lIalary Rs. 2,000-100-

lW. 

2,400 24,000 
2 One Manufacturing Chemist, 

salary Rs. 1,200-50-
1,500. . . : 14,400 

3 One Sugar Engineer, salary 
Re. 1,200-50-1,500 • 14,400 

." One Professor of Sugar Tech· 
nology, salary Rs. 1,200-
-50-1,500. . • 14,400 

-6 One Aeaistant Manufactur. 
ing ChemiP-t, salary as in 
I c1aB11 scale, initial pay 
Rs.600 . . . 7,200 

6 One Ase.istant Sugar En· 
glfl<"er, salary as in I olllBS 
s"alc, in,itial pay Rs. 600 7,200 

'lOne First Assistant to the 
Sugar Technologist, as in 
I el888 scale, ini~al pay 

! Re.600 • . . 7,200 
iI One Second Assistant to the 

Sugar Tp.ohnologist, salary 
Rs. 150-15-300-20-
400 . • . . 1,800 

tI One Lecturer in Sugar En. 
gineering, salary as in 
I olllBS scale, initial pay 
Re. 600 . . . 7,200 

10 ODe PhyRical Chomist, salary 
Re. "00--20-600 . 4,800 

II One Biochemi..t, salary 
Re. 400-20-600 . ",800 

U One Statilltician, salary 
Rs. 200-15-350 • 2,400 

13 Leave salary, leave and pen· 
sionary contribution of 
officers on dep~e.tion, 
etc. 5,000 

Rs. 

25,200 

15,000 

1;;,000 

15,000 

7,800 

7,800 

7,800 

1,980 

7,800 

5,040 

5,040 

2,580 

5,000 

Re. 

26,400 

15,600 

15,600 

15,600 

8,400 

8,400 

8,400 

2,160 

8,400 

5,280 

5,280 

2,760 

is,OOO 

Re. 

27,600 

16,200 

16,200 

16,200 

9,000 

9,000 

9,000 

2,3"0 

9,000 

5,520 

5,520 

2,940 

5,000 

Re. 

28,800 

16,800 

16,800 

16,800 

9,600 

9,600 

9,600 

2,520 

9,600 

5,760 

5,760 

3,120 

5,000 

Total, Pay of Officers • 1,14,800 1,21,040 1,27,280 1,33,520 1,39,760 

n.-Pay olElIlabli8hmm,. 
1 Suhordinatp. and inferior 

technical establishment, 
at Re. 2,500 per month • 30,000 

:I Subordinate and ir.ferior 
offioe eatablishment at 
Re. 2,500 per month • 30,000 

3 Subordinate and inferior 
oocasional and seasonal 
establishment 5,000 

" Leave salary,leave and pen. 
sionary oontribution of 
staff on deputation, etc. 2,000 

To.tal, Pay of E9tablishmellt 67,000 

32,500 

32,500 

5,000 

2,000 

72,000 

35,000 37,500 40,000 

35,000 37,500 40,000 

5,000 5,000 5,000 

2,000 2,000 2,000 

77,000 82,000 87,000 
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Serial 
No. 

Beads and Itezwi. I Year. II Year. III Year. IV Year. V Y ...... 

III.-Allowancu and Bo. 
fWf'IJII'ia. 

1 Travelling allowance of oJD.. 

Re. 

cers 1/s,000 

2 Travelling allowance of es-
tablishment . 3,000 

3 Travelting allowance of stu-
dents 2,000 

R.. 

16,000 

3,00a 

2,000 

RII. 

lIS,OOO 111,000 15,000 

3,000 3,000 . 3,000 

2,000 2,000 2,000 

----------------------------Total, Allowances and Bono-
rarJ8 

IV.-Supplies emd Ser­
tl1cU. 

20,000 

1 Running Expenses of Sugar 
Factory. . . . 10,000 

2 . Alterations to factc.ry plant 7,500 

3 Repairs and Maintenance of 
plant, tools and equip-
ment 7,500 

" Chemicals and apparatus 1,00,000 

6 Purchase of material 6,000 

6 Gas manufacture 2,600 

7 Cost of water, oil, fuel and 
other 8upplies 3,500 

8 Net cost of maintaining the 

20,000 

10,000 

7,500 

7,600 

30,000 

6,000 

2,600 

3,500 

20,000 . 

10,000 

7.MO 

7.500 

20,000 

6,000 

2,600 

3,600 

10,000 

7,600 

7,/S00 

20,000 

5,000 

2,500 

3,500 

20,000 

10,000 

7,/S00 

7,/SOO 

20,000 

/S,OOO 
" 

2,600 

3,500 

Sugar Cable Servicet 6,000 /S,OOO 5,000 5,000 11,000 

----------------------------------------Total, Supplies & Services. 1,41,000 71,000 61,000 61,000 61,000 

·NoTB.-This compriE_ 

Gro88 expenditure 
Recoveries 

tThis compriB_ 

Gro88 expenditure 
Receipt. 

Re. 

1,50,OIl() 

1.40,000 

10,000 

20,000 
15,000 

11.000 
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TABLII VII-eoneld. 

Serial He~(V. anu Item ... I Ye.\r. II Year. III Year. IV Year. V Year. 
No. 

Ra. R~. Rs. Ro. R •. 

V.-Contingencull. 

1 POJstage and telegram 
charges. . 1.1i00 1,liOO I,.~OO 1,500 1,500 

2 Books and pUblications . 5,000 3,000 3,000 3,000 3,000 
3 Purchase alld repair of fur. 

niture 500 500 500 500 500 

" Stationery including local 
purchaae and printing 
charges 1,000 1,000 1,000 1,000 1,000 

II Hot and cold weather 
"hargeJ 200 200 200 200 200 

6 Thlllphone charges 950 950 950 950 950 
'1 Winter and summer cloth. 

ing for inferior staff 150 150 150 150 150 
8 Advertisement charges 1,000 1,000 1,000 1,000 1,000 
9 Maintenance of museum for 

sugar, gur and rab 500 500 500 500 500 
10 Repair of typewriters 100 100 100 100 100 
11 MiscelIaueous codt.ingencies. 300 300 300 300 300 

Total, Contingencies 11,200 9,200 9,200 9,200 9,200 

Total. Recurring Expendi. 
ture I 3,54,000 2,93,240 2,94,480 3,05,720 3,16,960 

DeducI-
Receipts from public as 

fees for technjcal advice, 
analyses, etc. 10,000 10,000 10,000 10,000 10,000 

TOhl. Net Recurring Expen. 
diture. . • • 3,44,000 2,83,240 2,84,480 2,95,720 3,06,960 

• Grand Total for five years 16,14,400 



M, .. »lZ A. 

Provi,i01lal lid 0/ Subordinate IlftIl In/erier TtcAnical If''abli.la,,,ul. 

Serial Designat.ion. No. PropoBed .caI. 
.No. requir.d. 01 aalarJ • 

Ita. 

I.---J.aboralofy SIQjf. 

1 Labora,tory Assistants 3 7~12~ 
2 Laboratory Beare1'll 8 16-1-24 
3 Laborat.ory Storekeeplol1'll 1 44-3-60 

II.-Dratoing O.ffice. 

4 Head Draughtsman 120-10-200-
6 Draught.sman 7$-4-12& 
6 Tracer 7~126 

111.-W O1'k.laop. 

'7 Foreman 1 lOO-10-20() 
8 Turner 1 6~100 
9 Electrician 1 7~124 

10 Moulder 1 60-4-80 
11 Carpen~r 1 $0 
12 Blacksmith 1 85 
13 Fitta1'll 2 60 aDd '7$ 
14 Khalasis 2 20 and 30 
16 Cooliea 8 U 

IV.--,POIDer H0U8e. 

16 Power House Mechanic I 1OQ-1C-20& 
17 J.~ogine or Motor Drive1'll 3 60 
18 Oilmen 3 12 
19 Coolies 6 12 

V.-Foolofy SupertMtnl} SIaJ!. 

20 Head Panrnan 1 200 
21 Factory Supervisor 1 100 
22 Time Keeper I 4l'i 
23 Storekeeper 1 45 
24 Godown Keeper. • 1 45 
25 Watchmen and Gatekeepe1'll /I 12 

NOTE.-Thie liet. ie provieional and ie intended ooly to I1h'e an indie8tiro olhew the total 
expendit.ure on technical est.abliehment. haa been .. tim.ted: detaila "I Durnbu 
of men required 8B well 8B the ocale 01 BSlary are 8ubject. to Je\·iMion. 



Serial 
No. 

2 

3 

4 

II 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

PTovisional lid 01 Subo,dinate and Inferio, Office Establislamen •• 

De..ignation. 

Office SUp!rintendent 

Recorders 

St"ti.tical Computer 

Stenotypist and Camp Clerk 

Stenotypists 

Typists 

Accountant and Head Clerk 

Assistant Accountant 

Cashier 

Seo:md Clerk 

General Clerks 

Despatch Clerk 

Record Keepers 

Librarian 

Museum Clerk 

Daftri 

Jamadar 

Orderly Peons 

Office Peons 

No. Propceed scale-
required. of salary. 

Re. 

250-W-400 

3 150--10--250 

100--10--200 

1 10C--I0--140--
12--200. 

3 90--5 --If r--
7--140. 

4 60--5--106 

100--10--140-
12--200. 

60--6--100 

60-a--l00' 

75--5--100-
6--130. 

3 50--5--80 

50--5--8/} 

2 50--0--80 

I. 50--5--S01 

50-5--800 

16--1--20 

16--1--20 

12 12--1--16 

J(I lC-I-12 

NOTE.-(l) Office establishment required for the Sugar Cable E"ervice is not included in 
this list as it will be paid for out of receipts frem subEcripticns. 

(2) The above list of staff is provisional, and is inter.cE'd cnly to !!h-e an kdication 
of hoW the total expenditure on ofilce estabJishment has l:een e.timatl\d ~ 
details of number of men required as weU as the £cale of salary are sub· 
ject to revision. 

t: , , 



Statement .llowing approzi11Ulte cod of lIuilJing •. 

:Soerlsl 
No., 

Pari icull\J'B of building9. 

1 Buildings for laboratories for reaeart'h and tea<'hing, leclu ... 
room., engineering laboratory, drawing office, library, 
museum. . . 

'2 Buildinll:s for OfficeR and Stores. '. 
3 Jo'our Officers' bungalows, with outhoUBe8 
4 Six Assistants' bungalows . 
li Eight quarters for subordinate staff . , 

, " Twelve quarters for senior clerk" . . . . • 
7, Twelve quarters for junior clerks and superior operative .tail 
II Forty quarters for rnistries and servante. • . 
9 Studente' hostel, hanng 50 single and 25 double rooma. 

'10, Kitchens and outhouses for hostel 
11 Laying out of grounds and roads 
12 Water Supply and drainage " . . . 
13, Electric wiring and fittings fur re,identisl buildin"" 

Total. • 
Ackl li per cent. contingencies 

Total 

F .... tim..t.ed 
o .. t. 

Re. 

1,211,000 
21l,OOO 

1,20,009 
90,Ono 
40,01)0 
2',000 
18,000 
24,000 
75,000 
211,000 
30,000 
llll,ooo 
3.;,000 

8,66,000 
33,800 

8,99,800 

8ay Rs. 7 lakba. 

NeTB.-The list of buildings is provisional and is intended only ~ give an indicatloa 
~f how the total expenditure on buildings haa been estimated; detailll of number 01 build· 
.mgs required .. well a~ their coet will have to be prepared later oD, 



~6; 

PROl'EEDlNU8 'OF A ,'IIEETlNG or TR~ Bl'B-COMMITT!.E 4PPOINTID BY THF SUGAR COMllt:lTEW 
Til XXAM[~F. THE Ql'X<TION OF STARTING AN bfPBRIAL SU;UR RBSBABClf INSTITUTE, 
KELD AT BOMBAY ON FR:DAY, 'UIB 1sT SEPTEMBER 1933. 

'r hn following were present:-

1. Diwan llahadur Sir T. 
'2. Mr. B. C. HURT, 

VUAYARAGHAVACHARYA. Clwj'rman. 

3. Lala HAB SARAl GUPTA. 
,4. Mr. F. A. RH8RWANI. 
5. Dr. J. N. 'HALDANE ("ir~ Mr. NOEL DBERR). 
6, Mr. R.C. SRIVASTAVA, Member and Bee-retary. 

l Memb.rs. 

~ 
Lola SHlI.J RA.II and Mr. J. FENTON MILLAR were unable to attend. 
2. The" meeting lasted from 11·0 A.M. to 4·30 P.M •• with an in~erval for lunch from 

P.M. to 3 P.M. 

3. Mr. Rurt, in in,rooucing the subject, referred to the note prepared by the 
.sugar Technologist (See enclo. I to Annexure I) containing a tentative scheme for an 
aU·India Research Iustitute for the Sugar industry. This formed the basis for discussion. 
D~t8ils of the 8chpme wtre considered in the following order:-

(i) Programme of work. 
(i i) Staff required. 
(iii) Scheme for developing the H. B. Technological Institute, Cawnpore. 
(; ,.) Scheme for stal'ting an indf'p~ndellt RC'<f'afch Institute. 
(,,) Location of the Resf'arch Institute. 

4. Programme of work.-Mr. Burt explained that the programme of work as 
,0utJined on pages 247·48 of the Sugar Teohnologist's note formed a natural development 
of the work already being done by the Sugar Technologist. Lala Har Sa.hai Gupta 
pointed out that no provision had been made in the programme of work for agrl. 
"unurnl research and suggested that suitable provision shouicl be made for such 
"'''l'k. As an instance of the need for such work he drew attention to the fact that 
Co, 213 eane had deteriorated considerably in the United Provinces and needed 
... placement urgently. Mr. Sherwani supported Lala Har SahRi Gupta and con­
sider~d that agricultural work was more, important than technological work 

~Ir. Burt repli~d thnt the Sugar Committee and the Government of India have 
,already given great attenl1ol1 to agricultural work, Thu~ t.he Coimbatore Research 
Sta:ion has hf'en douhled, a sub·statlOn has bcen provided at Kamal under the 
Imperial Sugarcane Expert and a ~h •. in of t .. sting and rf's~arch stations reaching 
fr"m Dn~c'\ to the PunjAb has been started. The ReSf'arc)' Institute now propMed 
will prohably be situated in Cawnpore which is n')t 3. suitahle place for carryiug out 
agricultural research work on sugarcane. If the Research Institute were iocated 
at Meerut. the s.gricultural. work which it w,)uld he possiblp to do there would be 
similar to thv.t &t Karns!' The Chairman explain('d that the Sugar Committee doCl! 
atta.ch importance to agricultural work and at its very first meeiing: a proposal was 
accppted 'for starting a chp.ill of resean·h stations. He suggested that if there was 
n f"fllinll! that the agricultural aide is being nelliected in the present ;;cheme. the 
maner may be brought up before the Sugar Committee. 

After some further discussion it was agr8f'd that the quesHOtl of providinll! for 
R!!ricuitural work in the proposed institute may be raised in the Sugar Committee 
if any member so desired. ! 

'fhe programme of work given on pages 247·48 of the Sugar Technologist·s nete 
was then considered seriatim and agreed to. In connection with item (t·) relating 
to the collection and tabulation' of scientific control returns from factories ?Ir Burt 
llxplained that rules under Section V of the Sugar Industrv (Protection)' .",et . would 
~h?rtly be pu?lished for ~riticism and any points arising in connf'ction with 
tin, can be raIsed l>y the factories aft .. r they had seen these rulf's. In ~onnection 
wit,h .item ("iii) it was point,;d out that thf' at','rag~ r .. sults of Ja"a rond Hawaii 
fndorles are made freely avaIlable to the industry. In connection with item (xi) 
T<'lat.ing to ."hort refresher ~ollrses for 'lien already engaged in the industry, Dr. 
Hnldanl' pOInted out that such courses were very essential. . 
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5. Staff ,~qulTed.-M.r. Burt explained tha~ the Itaff mentioned on pag_ 250 
to 251 of the Sugar Tt'Chnologist's note would be required for eitber of the two 
alternative schemes. Mr. Sherwani pointed out. that no Director. who would be 
in charge of the Research Institute. waa provided for. The Chairman explained thaI 
the staff mentioned in the scheme was in addition to the Sugar Technologist. who 
would be in charge of the Rese3llch Institute. I 

Mr. Sherwani and Dr. Haldane doubted the advisabilit, of baving non·Jndiam. 
and especially men from Java. for the posi.s of ~anufacturillg Chemi.t, Sugar 
Engineer and Professor of Sugar Tcchnolo~·, 83 the... were the moat importan~ poe'" 
in the Institute. It. was explained by the Sugar Technologist that men with the 
requisite qualificatiollR .... ere not likely to he availahle in India and that .. i~ w •• 
essential to develop the Indian indust.ry on Java linel. it .. ·ould probably be nece .. ary 
to import the First Manufacturing Chemi"~ IIJId PrOfUlIOf of Technology from that 
country; the Sugar Engineer might be obtained' from Glasgow. ·But. a. th_ melt 
will he on short term contracts and as well.qualified Indian .... iatant. will .,. 
placed with them as undp.rstudies. it WRS hoped that Indian. will eventuall, occopy 
these posts. It was in the end agreed that applications for thne pooh i1lOuld he 
invited in India as well as from abroad and the best men available .hould be Img"ged 
irrespective of their nationality. 

In reg~rd to items (iv), (t.) and (,.i), i.e. Assistant Manufacturing Chemi.t, Aui.tant. 
Sugar. Engineer and Lecturers in Sugar Technology, Dr. Haldane pointed otJ~ that 
as these men wiII be required later on to ta.ke the place of the three ... nior uperta. 
very careful selection will have to be made and men with Vl'ry high at'8demi(' 
qualifications will have to be appointed. He al80 de.iTl·d that. if in ordrr to II'" 
men with first elMS qualifications, the salary mentioned in the Rchpme WI\8 foun" 
to be inadequate. a higber salary up to the maximum of the IIrade shou'd hI' paid 
The Sub·Committee agreed that these 3 posts ar ... necessary that it was important 
to secure really able men for t.hem, and pay if necessary higher ... lane. in the acala. 

The Suga,!' Technologist nex~ explained that the Fint and Second Ani.tant. 
[items (vii) and (,.iii)] were J'equired, as he had no technical assistant. under him at 
nre.~ent and hi. technical work, which haJ already c·onsiderably increased. W8. Iik.l .. 
to expand still mt)re when the Institnte was established. It was unanimously aQTeed 
t.hat the two 8 .• si~tant6 werc required. / . 

The Committ~e also agreed, after II detail~d discuRsion of th", WOTk to h .. don •. 
to the appointment of a Physical Chemist. a Pio·chemi.t and a Stati.tician [itt'm (i",\ 
(x) ana (xi). A definite .n!(!(~stion was, however. made that a oeparate Statistic...t 
Computor should be provided to work under the Statistician, 

The Committee desired the Sugar Technololliwt to work out detail. of the .II~" 
ordinate and inferior technical and office establishment and occasional 811" seallOnal 
staff [items (xii). (xhi) and xiv)), and to incorporate these in the revi.ed .cherne to be 
placed before the Suga.~ Committee .. 

6: liJstimatt tlf cost fur d~TJe7oping th~ H B, 'I'tchnGlogical ln8!itu"'-Mr. Bun 
'said that the items so far considered wert' common to both the altenlative achern .. 
but in considering the estimates of cost, the two ocheme. had now to be differentiated. 
'The scheme for developing the Technological Institut.e at Cawnpore ... lliveD oat 
paees 251 to 254 and 248 to 249 C'f the Sugar Technologist'. note waa fint taken int.() 
cpnsideration. I 

(a) Capital Expenditurr.-The items of Capital Expenditure were di!IMJA""d end 
agreed to with the exception of the provision for Engineering laboratory [it"" (ii) 1 
Dr. Haldane and Mr. Burt considered that the initial prmriBirm of R8. 20.000 witJI 
further Rs. 2,000 annually woulit not be tmfficient fC'1' a well-eqnipped ftllrin .... nnlt 
lahoratory. It was altl"et'd that the povision should be incrt'ucd to Rs. 50.000 ill 
the first year with Rs. 5,000 annually th~reaftel'. The Suh·Commitw a',o <lP.JIir .. " 
the Sugar Technololl:ist to Iliye to the Sugar Committee lOme pprticular. of ~ • 
.. quipment which will be required under this head. I 

(b) Rec1J1"ing E:rtpenditure.-The Suh·Committee next ennsidered the iu,ma nf 
Recurrine:· Expenditure /riven cn palles 252 and 254 of the Sugar 'f~hnoloJliot'. D<Jt~ 
and accepted the lIropot'Bls made by him. In connection wit.h itA-m Ii ... ) 0\) "X<lt ('f)fOt 
of maintaining the SUll"r Cable Service", Yr. Sherwani pointed out. and oth"" 
members agreed. that. there was urgent. nefOe<!sity now for collecting and makinr 
availab'e to the SUIlBr Manufacturers, and the trade, market and t"mp reports and 
n'ther statistical and cC'mmercial infonna!·inn relating to the Judisn .. dininct 
from th ... fo.,eillD. Su~·. industry The elristin!l'Bugal' Cable 8erYice ...... devoted 
a,most whoIly to informatiOll .relating to the foreign 8lJgar induotry and to pric.. 



The Sugar T.chnologi.~ exp'ained th.t he had already in hand a scheme for en 
Indian Informatj"n 8ervice which he hoped to place before tne next mee.lng of th. 
~ugal' Committee. The prQViblOn of Us. 5.000 an,:,"ally maole under this h(,an 'or 
th~ c",t of maintaining the Sugar C3ble ServIce would cover the cost of the­
proposed Indian Service ,,1.0. This WDB agreed to. 

M et/",d 01 COlllrol.-The Committpe. then considered the qUM,ioll of control. of 
the Re.eareh Irstitutc. 1111'. Bur, explamed that the H •. rcourt Butler TechnololllC:al 
Tnstilut~ at present consists mainly. of two. active section.~ namely, the Oil nn" 
Sugar ~;cctioll'. The Gfneral ChemIstry ~ .. cllon was prac"cally suspended whilst 
the Oil 8 .. ction is olready asking for a Rrant from the Research CouncJi and a scheme 
for tl,;, i. at. present IInder the ('oll"cil's consideration. 1111'. Burt su(!>!ested that 
probaLlv the be,t arrangenTent wlluld be to have the entire Harcourt Butler Techno-
10Rical 'Institute mode available ior 'use as the Sugar Institute, but no nel!otiations 
had so far been onened with the local Government in this connection. Mr. Sherwani 
stnted that he considered it impOr'~ant that whatever n.rrangement was made, 
there .hould be 1:0 divided contro\. 

The Chairman asked the Committee to express a clear opinion on the Question 
of cont rol-wh~ther it would b.. advisable to give a grant from the Research Council 
to the local Government Ilr whether the proposed Re,earch Institute should he co"­
trolled exclusively by the Research C"uncil it"elf. The Committ~e ",os unanimousl~r 
and definitely allainst giving a grant to the local Government as it was felt that 
under Rueh an arr"ngement. the Institute could not be fully developed ," an :Ili­
India in.'itution. In order that the Research Institute mv.v be of a trulv central 
aud All-India nature. it was considered that no particular ·]ocal Government should 
h"v" n specinl interest in it. 

It wa. also nnanimously a.!(reed that even if th.. Re.earch Council takes ovel' 
the Oil S~ction of the Tpchnolo!:ical Institute. the whole of the main huilding of the­
TechnoloJ;tical Tnstitute will be required exclusively for the Sugar Research Institute. 
If the local Government were not aRreeable to handing over the Institute buildillif 
and equipment but desired that 8 llrant shlluld be given to them for runnin" th .. 
Institute on a.n all-India basi •• in the Committee's opinion the proposal should 110' 

be accepted. The institute must be run independently, even if this necessitated' 
its being locnted el.ewh~re than in Cawnpore. 

Co"ditio" .• ffIT tal'ing over 'he Technological //lRfitllte.-The Committee then pro· 
ceed .. d to consider the conditions suhject tn which the Research Institut" ll1ilrht h~ 
estnblish .. d by neveloping the Technological Institute at Cawnporo ipages 248 and 24!r 
of the Suga.r Technologist's note). and came to the following decisions on the varion. 
iten.s :--

Ii) Agreed. 

(ii) This wi\) now be amended as the entire main building will h .. requireJ 
for the SURnr Research Institute. leaving nothing for the Oil Techno­
logy and other sections of the Technoiogical Institute. The Oil Secti01' 
should be separately housed. 

(iiI) and (i,'). Agreed. 

(r) The Rub-Committee was of the opinion. that if the Sugar 'Re.earch 
Institute. h!,s t(> Wow it' ~wn cnne. it .hond do this departmentally, 
but by glvmg IlUt the lund on lease til cultivators. 

Mr. Sherwani and L&!a Hal' 8"h&i Gupta pointed out that 3.'! t.h" Re9E'arch 
lnstituto would be havin(" land and would he cultivating its own cane 
it .h3uld do some 8llricu1tnral work also. Th3 Chai-rman repeated that~ 
~hi1st appreciating the POillt, he would sUl(l!est that it should bo di~cllS·p,f 
III the Sugar Committee as it was outside the terms of reference of the 
prt'st'nt Rub·Committee. 

It.;). (lIiil And (t.iil). 'fhese will form subjects for negotiation. 
(iz) A!(re~c1. 

(z) 'i'h;s do". nllt arise now as the 'Sugar Research Institute will he controlled 
hy the Research Council. 

(,ri) This shoulrl read "'fhe Local GO·.'l'rnment will wain. leave an"l .... "'n"'o".,.,· 
(ontril,utions for the whole time staff taken over from the Technologicaf 
Institute. b!lt the Research Council will pay fo~ such portion of the leave 
saJary, as IS earned during depubtion with the Council." 

(zil) This will now be unnecessary. I 
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(ziii) This ahoWd be deleted ellcepting for the lint Mlltence. 
(ziv) Agreed. , 

7. Eati,Mt. of Co.t ftw uta61i.sAing 12ft indep~nd.nt Sugar B •• .,ut" lrutit"tc.­
'The Committee conaidered the detaila given on pece. 2S4 and 255 of the Sugar 
Teehnologist's not.:- , 

(a) Capital Ez~nditure.-Item (i) and (ii) relating to ~'O~t of land and ,'Xpell' 
mental factory were agreed to, 

The figures for C06t of Engineering Laboratory a"d Power Ho ..... (item (iltl1 W.,ft 
oConsidl'red to be BOmewhat low. The Committee agreed to rai.mg th_ figur. 
from Bs. 30,000 to Bs. 50,000 in each cue. ! 

(iv) Buildin!ll.-The total cost· of buildings bad been p:A(t!cf in the ech_ .. 
Re. 2,20,000. This was considered to be far wo low and a filtU"' of between 6 .. ct 
lakhs waa considered to bo more reuonable. The Sugar T~hnolo3i.t wu ask~ 
to work out detail •. I 

(v) Lalo",atoT11 Equipment.-AflTeed. 
("ii) Furnitu,e anti /itti'lg •. -The Committee agreed to raiN the proviaion in th" 

first year from ~. 65.000 to RI. 75.000 and the annual provision fl"lm Re. 2,00Q 
10 Ra. 3.000. 

The Sub· Committee considered that the total capital fIlIpendituH would __ 
to about Rs. 13 IBkhe. I 

(6) Returring Ezp.ntlitu, •. -The Committee altl'Wd to the deta.ila of Reeorrin" 
Expenditure given in the note with the exception of "Bunnin" Expen_ of (lutrar 
Factory" [item (i)]. The provision under this sub·head w .. reduced from Re. 21l.ooa 
per year to Ra. 10.000 as with a larger and more efficient factory thsn the fIlIiatiDe 
factory at the Technological Institute, the margin of loss aMuld be am.lIer. 

8. ;J,ocatioll of tAe RnearcA Inditllt •. -The Committee considered the luitability of 
,..,.rious provinces for locating the Be~l'arch. Institute. The merits of the Unit ... 
Provinces, Bihar and Orissa, Madras, Bombay and Delhi Province were particularly 
-:onsidered. The Committee eventnally allTeed that the United ProvinCett pro.id_ 
the most suitable conditions for the Reses.rch Institute aud it IlE'lected CawDpore, 
Lucknow and Mllerut aa the most Ruitabl.. placea In orde! of mmt. 

Tha Committee finally desired that the Sugar Technologist .howd ,..-draft the 
~tire Dote incorporating the changes made u a result of the Committee's deliher .... ions. 

AMMXUU II. 

ExTRAC'l'8 FROM TB. PROCIIII:DJ1fOS OF THII SUGAR C01UlI'ftU, 81XT11 JlnTI_fl, 
Novu.a 1933. 

ScAem. frw aft Im~"al Suga, lMu.t", Ru.",cA In"itutf n •• 'fI;.,d "" ,At 8 .. 1-
.. ~01''''''ttee (Su6i,d No. 11 01 fAt At7tftda).-Mr. Burt explained the main feat,n,.. 
<:>f the scheme prepared by the SUl(ar Technologiet a. revised by the Rub·Committe.. 
Ho pointed out. that as no negotiations had 80 far been conducted with the Govem· 
ment of the United Provincl's, it had beton nec .... Mry to p"'Jlare tw" alternative 
1Ichemes-one for the Re8l'arch Institute if locatl'd at the H. B. Tecbnt)It)R:i~1 Inotitut ... 
(:awnpore, and the other for an independPDt institute. H. dl't'w particular attention 
to thl" prolrl'amrnA of work laid down in the acheme, thi. d!'fin .. d the ~pe t)f 
aetivities of the propo~ed institute Ilnd was importilnt .a the whole .cherne df'Jl4'Dded 
"n this programme. ; . 

La' .. Hor Sahai Gupta referred to the imronance of arrricultor.l work in ('On· 
flection with the uroposed Research Institute. With the penniaaion nf the f'hairman 
fu .• moved the followinlf arnl!lldment to the FI!pOrt which diflered alightly frtJIII th .. 
C-D~ of which he had originally given noti~:- ' 

"That the Imuenal ButZllreone IJreedinf/' Statinn, Coimhatn,e .. ahou',f 1 ... mad~ 
a part of the prorc-d Jmpf'Pial Sunr R .. _rrh Tnlllito'''. whirh should 
have an .4.!!ri .... 1tunol Section f"" --ark of the followinl( t:'flJ"':-

("' Teotin!l the' mil!inc !,~Hti .... of cane vari..tiea in ~naboratinn "ith the 
breeder and the pravIDClal departmente of agriculture; 
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• b) Acting in an adv!80ry ca.pacity to provincial 
/lnd others carrying on sugarcane research 
nection with schemt'! assisted by Imperial 
Research; . 

departments of agriculture­
work partioularly in _­
Council of Agricultural 

(,,) 

(d) 

Collect, co·ordinate and publish the result.! of these researches; 

To act as a central bureau of information in all agri(:01tural matters. 
connected with the 8ugar industry. I 

Lala Har Sabai Gupta pointed out that the work being done at present at Coimbakrt' 
was in a great melisure responsible for the- development of the l5ugar industr,\" 
in India and now that a Resellrch Institute was being started it waa oo1y right that 
i~ ihould have 811 agricultural section also. He cited example of J"va where such 
OJI arrangement existed. Mr. Walchand Hirachand seconded the resolutivn. 4-
di.cu."lcn followed on the sd.Ame recommtnded by the Sub· Committee 8.8 well as. 
Mr. Gupta's resolution. 

Mr. Noel Deerr stated that the scheme under consideration was one of extreme 
importallce to the industry. The expenditura involved Was low in relation to the 
quall~ity of sugar which Indilill factories woo1d shortly he producing and which 
wal oonservatively estimated at half a million tons. In Java, Haw .. ii a'ld other 
countrin, the industry it.elf had provided funds nn a very much larger scale for· 
work of this type. He WIIS of the opinion that if necessity arose th~ industry ir: 
India also would not object to contribul ing tnwards the capital cost lind the upkeep. 
of the proposed research institute. Referring to the programme of work out.ined in 
the Bcheme. he was in general agreement with the .proposals made. Item (iii) of the­
programme, viz.. the provision of scientific assistance to factories, wou d, in hi. 
opinion, be very welcome, as only a few firms had adequa;e provision for scientific 
stli.ff. Referring to the item (iv) of the programme relating to the carrying nut rf 
extended tesls on new nrietil's of canes under factory conditions he suggest.ed that 
firma which have land of their own mav be asked to collaborate with the research 
institute in carrying out such tests. Such test.s will not only ber.efit the fRctories, 
but also the s.djoining cane growers. In regard to the collection and tahulation of 
Rci.entific control returns from factories [item (v) of the progr .. mme] Mr. Noel Deer!' 
dated that in view of the importance of such returns he would be in favour even 
Qf compelling factorie.. to maintain laboratories and provide necessary «ientific 
c:ont.rol da.ta. according t~ a definite prescribed scheme. He mentioned that the bdian 
SUllar 'IeehoologiaLa' Assooiation of which he \\'a& th. President lind Mr. Srivastava. 
the Sec •• tary ,,_. being oomplotBly overhauled. Mr. Noel Deerr and some of hia 
oolleagues inclUding Mr. Srivastava. were getting out of a book dealing with approv~d' 
methods of ~cielltific control in sugar factories and enquired if the Committee could 
provide fund& for the publication of the hook as the association had no funds. The­
Chairman stated that the Research Council would be willing to undertakt' the­
publioation. of the book free of charge to the Association. . 

Continuing Mr. Noel Deerr drew attention to the qualifications of staff laid down 
in. the Boheme which required that tbe Manufacturing Chemist and the Prolessor of 
SUgBr Teclmology abould have Java qualifications. He suggested that. as equaUy 
qUQIifiad men could be had.. elsewhere. tho word "highest" may be substituted for 
Java in the dellQl'iption of qualifications given in the scheme. Mr. Sherwani agreed. 
with the latter suggestion and stated that although the chancea were 
that suitable men fop 'the purpose will bave to be recruited from Java it was oot 
necas.ary to _trict the qualifics.tions in such a manner as to make noo-Java. men 
ineligible. Rae Babadur Venkatarama Iyer supported Mr. Sherwani. Mr. SrivasLava. 
explained the! what he lIl8a.nt by Java technical qualifications was that the men 
should bo~h bave received lIuitable technological training and acquired. practical 
uperienoe in the fieM and tbe factory in the same manner as is considered necessary 
tD Java in the case of persons appointed as factory managers. Mr. Noel Deer .. 
elated that he would like the qualifications as explained by Mr. Srivastava to b .. 
described in diltnil, eo .that men pOSfiessing such qualifications may he eligible­
il'reapective of the oeuntry from which they come. i 

Rao Babadur Venkataraman pointed nut that the Suga.r industry in India had 
grown beyond tbe expectations of the Sugar Committee of 1920. One of the most;. 
important suggt'Stions made by that Committee was tbesta.rting a centrBl 
instit\lte for the sugar industry. The time was coming when India would bave tl>. 
meet internal as well as foreign eompetition and to be able to meet this competition 
adequately it was nece.~sa'7 that the ~ugar question should be studied as a whole. 
He- admitted that the original idea in ronnection with the prese-nt srheme was tl> 



have an institute for the ;('chllolol.;·:al ~ide of tb.. illdultr:r (111). A:thollilb tha 
.. gricultural side to a gre4t extent mUBt be left to the provincial departlJlento, h. wu 
unable to visualise a central institute without .. n· agflcultunal !'Ccllon. fnr .tudyin" 
new varieties of cane, 8Jld for finding out exactly how the cane pau... through th. 
mills, how the juice works throu!:h the f"c;ory 1I11d the re<'Over:r of pugar. .'or Lilia 
purpose he thought it wao very essential thnt the .... n;ral institlOte .h .. uid hRve .ufli,·ient 
.area of land so that the research institute may grow it. own cane department..lly and 
.study its life cycle in all its aspech. Cont:nuing Rao Bahadur VenkBwraman poinl..d 
out that considerations of economy should not stand ill t.he way of settinl{ up a 
Teally useful institute. Instead of linking the research in.titute to 'Ibe U. D. Tf'Chno­
logical Institute, he would rather have "n "h.olu~e·y indeJl"ndent in8titution plac.-d 
in a suitable locality where there would he plen!:; "f ('ant'. III hi. opinion C •. wnpora 
h.ad special advantages and although Meerot pn5s£AI'ed lOme advallt8gt'1 it wu nnt 
as "uitable as Cawnpore, not being equa.l'y centrally situated. 

Mr. Sethi stated that like Rao Bllha<lur Venkatarall.an he did not ('01l.ider it 
possible to separate the agricultural side of the induotry from tht' tt'ehn"loj,tical aid •. 
'('he industry as it stands ~o-da:v is the reoult "f ,utricultu)".1 work 10 far ':I<,n •. 
nao Bahadur Venkataraman h~.d "ecomm~nded havinl( a lar~" centr~1 farm for tt-_tinl\ 
varieties, but Mr. Sethi would flO further and would acct'p~ th" rl'IOI,,' ion mond 
by Lala Ha.r Sahai Gupta. Mr. Sethi also proposed that the name of tha Inltitute 
may be changed into "Imperial Sugar Research Institute" 10 a. not to r .. triet i' 
'1" th(; purely industrial ~ide. 

Mr. Allan enquired whether. if an agl'iculturoJ "le:ion w~rc add"d to the rropo • .,d 
institute, it would not be contrary to the accepted scheme for a chain of ""gar·cane 
research stations throughout Iudia. ;\fr. Se.hi pointed out th .. t thi •• ·ould not b. 
·the case 8.s the lesenrch institute would not interfere wi;h provincial work. Rao 
'TIahadur Venkat.lraman €Xplained that what he coniemplated .... 31 that the central 
research institute in its experimental factorv would carry Ollt factory t ... t. on the 
milling quality and other properties of t hI' differ"n" varietipo of sugarcane f he factnry 
-doing perhaps 'the same variety a whole da.v. Rao BaJoadur Viswanath WBe of the 
opinion. that the agricultural .ide of .UI!'lrC8ne work ran h.. done better through 
:a chain of etations than by a central institute. In his "pillion the same conlidera­
tions applied to research relatin!/; to the indigena"8 suzar and gur in,I".try. 

Mr. Ramanathan dnw attention I" the fact that no provi.ion for a large fa..-m 
bad been JD&de either in the original .cherne or in Lala Ha.r Sabai Gupta' a amend­
ment. He was iu agreement. with Mr. Allan that cane grown in one p'ace would not 
give results to suit all localtcies. Otherwise he supported the amendment.. Mr. Sethi 
expl~jned that p~r~ h) of Lala Har ilahai Gupta', r .. oolutinn had in mir.d a fpnn 
lJi~ encugh for eupplying ran~ for millin):!" testa. A for In to ollit th ...... rpqllirem~nt. 
would necessarily be fairlv large in .ize. H~ 81'0 con.iclercd .hnt tninin!! in et1l1'Rr 
technology could not really be completll withont t .. achinll: studenh IIOm .. thinr ahoot 
'l1lgarcane and he" it is grown and for this reason al!!'} it wal important that a 
!Ingar fann should be attached to the institute. 

Mr. Ramamurtv stated that if the Sugar Committee, which ".. a Commitltee 01 
the Imperial Council of AgricuHnral He.PeaTch, omit. th.. agriculmral leCIion from 
a scheme of this type, it would be leaving out the m08t important branch 01 th. 
scheme. The Research Council is working in close collaboration witb the prnvincial 
<lepa.rtments in atl ita scheme. and there was therefore no qUelltioa 01 overlapping 
with the work uf these d~partment... H .. alrfeed with Mr. ~hi that _.!tricn1tllral 
Tesearch should form part of the work of the institute and allM) that the nama 01 the 
institute should be altered as proposed by him. Tht' Institute .hmIld i" f~~ <1 .. 1 
with 8lJgar ·in D.ll its aspects. It woald he a good idea to eo·ordinate all the work 
~l' sugar with which the Imperial Council (or the G.Jnmment of India wae con~ned 
As regards the addinJl; of a large farm tn the inr.itute ht' did not eonsidP.l' fhi. 
~psential. As regards the agricnltural tn;ning of tf'Chnological Jrtudent. he felt that 
it may be pos~ib't' to arrange for thie at one of the farm. finanr .. d hi the Re_rr.b 
t!ouncil. Fat' testing the mi1linll: qnality of Ituga~ne and olh... limilu .. "..Ir hot 
8lJggested that technological assistance miv:ht he Jl;iven b:r tbe InMitate to provincial 
department! aIm. 1.1r. _~l1a!1 explained that hi. objection wu onl:v to gf'nnal agri. 
cultural research beiliU t'srned on at the propo"'d r_rcb institute. IJe did .. "* 
intend that there shonld be no awicultural flection attached to t... indi­
tllte for teetin", the millinu Qualitie. of 8u,areane. 111'. Sethi agreed witb lfr. Allan. 
Dr. McRae nointed "ut that for rome yeal'!! milling testa on lugarcane pawn at 
Pusa. were tlone at the a<ljoininl! faMories. He did not C(>nlli<ler that l'.l~h test.. 
i~ U. P. well he applicahle to condition. in all pan. of Jodi •. 
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Dr. McRae drew attention to the proposal in Lala Har Sahai Gupta'. resolution 
for making the Imperial Sugarcane Breeding Station a part of the proposed, Sugar 
Research Institute and atated that he waa against snch a proposal. He stated that. 
Rao llahadur Venkataraman had entire freedom at present for working as he desired 
although he had certain difficulties owing to financial stringency. Dr. McRae did 
not lee \\ hat benefit would result from the transfer of Sugar Breeding Station 
to the institute. On being a.sked by the Chairman Lala Har Sahai Gupta explained 
tbat it wal his intention that control over the Coimbatore station shonld 
vEoat in the Imperial Council of Agricultural Research. i 

The Chainnan desired that, as the question of transferring the control of the 
Coimbatore sta,tion to the Imperial Council of Agricultural Research was an important 
'one, the matter should be further discussed and the advantages and disadvantages 
of the proposal clearly brought out. Mr. Walchand Hirachand stated that for the 
BIlk .. oi uDlformity of control it was necessary that Coimbatore should be under the 
control of the Research Council. As reg&rds funds, this Committee should help in 
getting more money for Coimbatore. There was no intention of interfering with the 
work being done by provincial deps.rtments of agriculture by adding an agricultural 
section to the Research Institute. He felt that land up to 500 acres may be had 
near Cawnpore. He would prefer the institute to be located at Cawnpore. If it 
car. be arrs.nged to take over the buildings of the H. B. Technological Institute Do 

saving in time of 2 or 3 yeare may be affected. He did not approve of Lucknow or 
Meerut ~ suitable places for the institute. Finally, he agreed with Mr. Noel Deerr 
that wherever pOdsible the institute should collaborate with factory owners in making 
te8ts on ! factory scale. . 

Dr. McRae stated that his difficulty so far as Coimbatore is concerned is solely 
jack of money. If this Committee made a recommends,tion to the Department of 
Education, Health and Lands. of the Government of India that more money should 
be allotted to the Imperial Department of Agriculture more rapid progress would h,' 

possible than that under Lala Ha.r Saha.i Gupta's proposals. Mr. Walchand Hirachand 
stated that he understood from Mr. Allan that difficulty in connection with getting 
land for the farm a~ Cawnpore anticipated by him was in regard to GGvernment land 
~r land adjoining the Agricn1turaI College. If there was no objection to having land 
at a disl.ance of 1 or 2 miles from the college, no difficulty need be apprehended. Mr. 
Walchand ~tated that If Coimbatore ~tation came under the Council it would be 
easier for the Commit.tee to give Coimbatore needed extra money. His point was 
tha'~ more money be allotted to Coimbatore station and not to PUM as a whole. 

Mr. Burt said that it should not be assumed that the Research Council had 
plenty cf money; it. had already sanctioned schemes to the fu\) exteut of the funds 
at it s di$posal. The COllUcil was now depending for further funds for Sugar Research 
on the promise given by the Government of India whilst the Suga.r Industry (Protection) 
Bill wn. before the legislature. He felt that as the ma:tter was aJl urgent one, 
c·n~ of the proposal~ made by the Suh-Committee should be aclopted so as to save 
time. As regards land for cane cultivat·ion 8,ccording to his information land avail· 
able in Cawnpore or 5 miles from t-he H. B. Technological Institute though a 
fairly high price would have to be paid hI' had no objectioil to a farm for growing 
~ane fur testing being added to the Sngar Institute. ! 

:\Ir. Sherwani stated that if necessary the miller should come to the help of 
the indu~try and finance research work, but the ~t8rting of the research institute 
must not be delayed. 'I'he institute should in his opinion be located at Cawnpore; 
it was ndt COITect to say that canl' cannot be growu in Cawnpore. He agreed that 
in order to save time, the H. B. Technological Institute should be utilised and 
-control over Coimbatore station must come nnder the Research Council. 

Mr. Sethi at. this shge moved the following amendment:-
"Thllt the Imperial Sugarcane Breeding Station should be ma.de a part of 

the proposl'd Impedal Sugar Research Institute and in addition this 
in.titute should have an IIgrirtlltural section with a soite.hle rane farm 
for the proper training of sugar technologists." 

Lal" Rar 8.'lhai Gupta stated that he was in agreement with the amendment. 
'l'he Chairman however considered that the two propositions should he put before 
t.he Committee sep81,,,tely. Mr. Sethi eventmally withdrew his amendment. The 
Committee then adopted the following resolution:-

(n} That the H. B. Tcehnological Institute at Cawnpore should be utilised for 
the proposed Research Institute if satisfactory arran!!,ements ('an be made 
with the United Provinces Government. (Unanimously.) 



(6) That. the Imperial SUgN'CIUUI B.reediJI, St.atioD Coimbatore ahould be made 
a pan of the plopoa.d lugu -m iII8t.i~te. (By a majority., 

(Dr. McRae aDd Reo Bahadur Vankataraman abatained fro.. 'POtiDJ( on &he 
eecond reBO)ution.) 

Mr. Bur~ ·poin~. out in ClIUUIeetioD with Lala Har Sahai Gupta', l'eBOlutioD 
that much of the work covered by porticm. (6). (.:1 aud (dl of the l'eBO)utioD .... 
already heing donp by l.ha Sugar Bureau and It. WAI therpfore UDD«e~ to provid .. 
specifically lor thit in the I'e8Olution. L.1a Her Sahai Gupta. agreed WIth thia anel 
the Committee gave penniuion l'lr thia portion of hia reaoluton to be withd ... _ 

Finally, the Committee unanimously agreed that iD "'!lard to the qualilleationa of 
t\ap Ma.nufacturing Chemist and the Proleeaor of Sugar T8C:'hnology these IJ8f'd Dot 
be re8tricted to Java qualification. only, Lut other "lui .. lent qualification, may 
bE> accepted. 



ApPENDIX XXX. 

Non DATED THB 22ND JANUARY, 1934. BY SECRETARY, ON ~UBjEcr No. 29-A. ApPLICA­
TION FROM THB GOVERNMENT or MADRAS FOR A GRANT OF Rs. 1,500 SPREAD, OVEIL 
THRIIB YURS FOR " SCHEHI or EXPERIMENTq FOR THE IMPROVEMENT OF ::'UNN' 
HEMP FIBRE AT THE AGRICUI.TURAL RESEARCH STATION, SillALKOTA. 

B. ApPLICATION FROM THB GOVliRNMIINT OF BC'MBAY FOR A GRAN1' OF R~. 1,500 SPRE,\D 
OVER THRU YEARS POR RESEARCH WORK eN SUNN'HEMP IN THE BOMBAY PRESI· 
DENCY. 

C. ApPLICATiON FROM THE GOVIi"NMENT OF THE CEN1'R,'L PJlOVINCE~ Fon A CR.\NT ur 
Rs. 20,060 SPREAD OVERFIVII YEARS FOR A SCHEME OF RESF.ARCH WORK ON SUNN· 
HEMP IN THE CKNTRAL PUOVINCF.~, 

Attention is invited to the attached leUer (AnnnuI'e I) No. F.·137/33·A., dated 
the 29th June 1933. addressed by the Secretariat of the Council to the Department.. 
of Agriculture in Madras, Bombay, Bengal, Unitt-d Provinces, Bihar and Orison and 
the Central Provin~e8, regarding the rccornm~ndations contained in the Report on 
Hemp Marketing in India by Mr. T. S. Sabni.. As a result of this, applications for­
grants for research V{ork on BUllD.hemp have now been received from the Governments 
of Madre., Bombay and the Central Provinces. A copy of each of theae sche.nes 
will be found in Annexure. II to IV. The Madras and Bombay scheme. involve so 
far a. the Council i. concerned, an expenditure of Rs. 1,500 each, spr~ad over three 
year. while the Central Province. scheme i. for a period of fiv(; years and involves a 
non·recu .... ing expenditure of Rs. 10,000 and. a recurring expenditure of Rs. 10,06') 
or a total of R.. 20,060 epl'ead over the fi ve·year period. The t,hree schemp.~ have 
been approved by the respective provincial Research Committee and the local Govern­
ments. In the case of the scheme from the Government of Madras, the 101'81 Govern· 
ment have definitely stated that their sch~me is not one whiCh t.hey would be prepa~ed 
to undertake at their own cost. 

2. The three schemes are now for the consideration of the Advisory Board. In this 
connection it may be stated that at its meeting held in August 1933, the Advisory 
Board recommended an application from the Government of the United Provinces for 
a grant for I'esearch .work on sunn.hemp in that province at a slightly reduced cost; 
this scheme has since been approved by the Governing Body and is at present awaiting 
the allotment of funds. 

ANNBX~'RJ: I. 

COpy OF LETTER No. ,F.·137/33·A., DATED THE 2~ JUNJ: 1933, i'ROll THE Sr.cnEr,\I\Y. 
IMPERIAL COUNCIL OF AGRICULTURAL RF.SEARCH. TO TIlE DmECTORS OF ACRICCLTUilE, 
MADRAS, BOMBAY. BENGAL, UNITED PROVINCES, BIHAR AND ORISSA, AND THE: 
CENTRAL PROVINCES. 

Rerornnltnrlations ~ontained i" tile rep.n-t on Hemp Mar~'eting in India by Mr. T ... 'I. 
Sa/mis. 

I am directed to say thnt Mr. T., S. Sabnis, who was appointed by the Imperiat 
Council. of. Agric~ltu.ral Res~arch to ~onduct an enquiry into the problem of hemp­
marketlllg ID India, ID the cour~e of hiS Repol·t, recommended inter alia, that :-

11) The advantages of driving the harvested crops as practised in RatlJa'·i~i 
district (Bombay Presidency) shon1J be investigated. (Paras. 71 and 82). 

12) Instructions should be given to cultivators regarding the proper time and 
method of harvesting, retting and extraction of fibre and efforts should 
he made to improve facilities for washing the fibre where these are d.eli· 
Ilient. (Paras. 11, 15, 29, 36, 45, 53, 71, 83 and 85). 

(3) The ve~tical. and twist.ing actio~s of the retted bundles during washing as­
practJ~ed m. the UDlte~ ProVInces. (Pa!'8' 15) and beating of the ret ted 
material durmg extraction as practIsed m some parts of Bengal Inara. 45~ 
are undesirable (para. 83). 

(4) ThE> practicability of improving the quality of sunn hemp fibre by 'sweating· 
phouM be investigated (para. 84). 



276 

(5) The practice of leaving sticka and dirt in the fibre and of twilting it tight!, 
into hanka whica lerva to hide 'loading' ahould be diacouraged (peru. 10, 
86), 

(6) It i. de8irable to study the effects of the season of growth, and of harY1'"ting 
and retting practices on the liur. with a view to improvementa (para. 87). 

2. An ad hoc Committee appointed by the Imperial Council examined these recom· 
mendations and came to the conclusion that bl'fore any action could be taken on th. 
-above recommendations, investigations would be nece.sary in the provincea concerned. 
In this connection the question of having the work carrit'd out at some central ltation 
was raised and the possibilitieR of the Harcourt Butler Technological lDatit~,te a' 
Cawnpore were considered. The advantage claimed for a central atatioa wu tha' 

.accurately controlled experiments could be conducted under the lupam.i.a 01 a skilled 
technologist who could also be employed to carr1 out teata on .t .... ngth and quahty 

-()f libre. The results obtained at the Central Station would then b. appl~ed m tb. 
provinces with suitable modilications for local conditions. But the achern. of reM:lrcb 
·at a central station was not favoured in r·re.ent finandal circam.tancee and it w.u 
decided that the investigations shculd be limited to the removal of .J>f'Cilic deft'Cl.e 
pointed out by Mr. Sabni! in the matter of I(rowing, harv8llting and rettmg oil tb. 
-crop. It was also suggested that tbe Directorl of Agricuiture might arraoge lor 
experiments with the object of obtaining quickly results 1\'hich wQUld help the growera 
to produce fibre which would be cleaner and more euitable for th. ultimate DI8 to 
which it would be put. It was al@o agreed that the province. eoncerned might rub 
be offered a small grant of say, R •. 500 per nnnum for a maximum period of l:. ... 

'years for carrying out more urgent experimt'nts and that if nny t..ta, in the Unil.o!d 
Kingdom, were found necessary, the ('ost of theBe should b. me~ hy the Council. 

I am to add that should you consider It necessary, an application for a grant fl'UlQ 
the Council. for carryiug out the necessary teat. etc.. in this, may pie... b. mad. ia 
the usual way. 

AIflfJ:Xl1BJI II. 

'SCHEME or EXPERIlIENTS FOR THB IMPROVEMENT or BVNN·HElIIP FIBRI AT TilE AQRI 
r.t;LTt:RAL RESEARCH STATION, SAMALKOTA (MAD""",. 

Sunn-hemp is grown in circars in 8ummer month. aa well a8 in winkr month.. Th. 
summer grown crop is used either for fit.re or for manure while the winter oown on" 
for fodder or for manure. In June·July it i, grown in dry land. as a mixed crop 
with dry paddy, coUod and red-gram for 'ced purpooeo, The Mummer crop gen~rally 
comes up well without much damage being donf' Lv Inse('ts but the winter IOWa 
-one is largely damaged by insect pests particularly Utetheoia pulchalla and a. lucb 
the pest has got to be controlled if the experimt'ntal work i. to be continued with tbe 
,cold weather crop as well. 

As it is not possible to take up fresh area dut! to th" .mallne •• of allotment an 
.area of 3 acres from the fann land ia proposed and the cropping will be fitt .. d into 
the existing rotation. 

As the final product required is only libre •. experiments relevant to the purpooe ar .. 
proposed in' tbe following paragraphs. 

. 1 .. Collecti01l and trial of ~arittie~.-Improvement of varieties or .train. by sel'!!~ 
tlon 18 beyond th~ scope of thIS .cheme. A large number of varietif'1 will. howey...,., I.e 
<:ollec~ed from different part. of the P~vince and tested for their fibre yield in, 
_paclty. The large seeded types are conSIdered to gIve fihre of .uperior quality. 

2. Effece 01 eead rat. Oft fibre conte1lt.-Sparse .tand induce. branchin~ of .tem 
which is not .a desirahle feature in fibre extraction while very thick otend 18 re~J 
to be ~e"ponsl~le fo~ weak fibre. .Sf't',d-rate. of ~. 50, ~. 70, 80. 100 pound. to til • 
.acre WIll be tr,led With the b~st YIelding typel With a View to arrive at the optimu'IJ 
seed rate reqUIred for procunng libre of be.t quahty and quantity. 

3. Sea80nal plonting.-The crop will be grown in all patloib)e 8MIIODI to see in whi"b 
p.art of the year the wt'ather conditions are not fayourable for the .uccessful '.roduc-
tlon of fibre I 

4. Influence of .• oil Oft fibre COftt."t.-Produce from lighter eoiI. i. ClOIUIidered lin .. 
wh~te and strong. while that obta!ned from heavier, lIOil i. romparatively coar&e. duli: 
white an~ week for the same vanety, The _ crop WIll be grown in light mf'dium and 
beavy sotls to see theIr beanng on the quailty and quantity of fibre. 
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5. Fibre In relafion fn deplh of 8Oil.-Good surface tilth is considered sufllcient 
while deep ploughing i8 deemed unsuitable. This bil.S got to be verifi~d.-

6. Effect of ""'nure.-H~.avy manuring especially with nitrogen~us ma~ures is 
considered not desirable while moderate doses of the same are said to gIve he.st 
resulta. The effect of phosphatic manures on the fineness and strength of fibre Will 
also be a8cel·tnilled. 

7. Effect of lrrigation.-Under dry conrl,tlOns, fine &nd strong fibre is said to be 
ilbtained while irrigated condition. favour connen.s.. The veracity of this belief 
has got to be verified. 

8. Effect of "U1Itin1lOU' croppiny.-Continuou., cl'opping may have some deteriorating 
effect on the fibre content. 

9. n arvelting trials.-( i) Harvesting of stalk~. 
(a) before floweriI!g; 
(b) after flowering; 
(e) before setting of se~d; 
(d) aft~r setting hut before ripening of .eed: 
(e) after ripening of seed. 

It i. believed that best colour and fineness are obtamed when the crop i~ harvested 
before the seed sets and best combinl\tion of strength, colour and fineness is obtain~d 
if the crop is harvested just before the seed is ripe. When the seed is ripe, the 
fibre loses colour and fineness but gets stronger. . 

(ii) Pulling versus clliling.-In some places, the .talks are pulled out and retted 
while in othe1"8 they are cut to ground level for retting. Differences in the quality 
and quantity of fibre due to 'this differential treatment will be. noted. 

10. T"eatment after harvest.-(i) Grading of stems according to size to see whether 
it makes any material differenc:e in the quality of Hample obtained. 

(i i) Drying as against non· drying of stalks l>efore retting. 
(iii) Cutting of roots and tops (0) bofore drying (b) aft .. r drying (e) not cutting 

.at all. 

11. (i) Optimum period of retting to get best quality libre. 
(ii) Complete immersion as against hutts first and then the whole stalk .. 
(iii) Retting in stagnent water versll' in running water. 
12. Wa8hing and Cteanillg.-(i) Washmg I'etted bundles as against extracted fibre. 
(ii) Beating wet fibre as against dry fibre. 
13. Extraetion.-(i) Dry versus wet extractlOU. 
(ii) Single stalk extraction versus small hun die extraction. 
14. Drying.-Drying in shade verSIlS drying in sun. 
15. Su."eating.-(il ~weating versus non-sweating. 
(ii) Sweating of extracted fibre as against retted material. 
Area proposed.-As aforesaid already, an are." of 3 acres will be allotted for ine 

purpose. F. Nos. 1 a and bare lightn in texture. 
Nature of experiments.-All the field experiments will be laid out on the Fisiler'. 

Lating square or randomised block method and there will be sufficient number of 
samples taken in other cases to give fairly accurate data. 

Retting.-Retting will be done in the channel west of field numbers 17 to 22 !lI.d 
provision is made for a cement tub for rettmg and cleaning in well water. 

Drying and swealing.-An amount of Rs. 55 is provided for a shed for the purpose. 
. St,;,If.-The work will be managed with the present staff of the station and provi­

•• on IS made only for some literate assistance during the perIod. 
Receipl.-

By SIIle of libre- a eandies at R 50/- eaeh Ier ear 
Re. 
150 

Receipts for three years . 450 450-0-0 
F)xpendit·uTe.-As some items of work are of a non·recurring type and expenditure 

'!ln these has to be undertaken at the very start an amount of Rs. 650 may be allotted 
III the 1st year and the balance of Rs. 850 equally in the othe- two years. 
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Details are given below:-

(a) Non· recurring ezpe1lditure-
(J) One eement tub 20' x 6' x 3' at Re. I a sq. rt. or plinth 

with a leading channel • • . • 
(2) One thatched Shed 30' X US' at 2 as. a sq. ft. 
(3) One Picottah for the dry land plot 

(4) One dozen sickles 
(5) Malletts, Wooden pIanka, etc, 

(b) Recurring ezpenditure per year -.. 
I. Supervi8ion-

Total 

Literate assistance in Experimental work at Re. 20 per 
mensem 

2. Oultitlation e:I:pen8ea per acre­
Preparl\tory cultivation-3 ploughings 
Seed and BOwing at 65 lb. at 1 anna a lb. 
Manure-compost 
Harvesting, retting preparation of fibre, etc. 

For three acree at Re. 55 

3. M iaceUaneoua chargee­
Insect peste, control, etc. 
Ry. freight on eeed, sample fibre, etc. 

Recurring expenditure for three year. 

AlilNEXUR8 HI. 

!'lo. 5989 of 11m 

Total 

Ra.a.,. 

130 0 () 

55 0 C) 

30 0 0 
6 0 C) 

6 0 0 -----
225 0 0 -----

2&0 0 j) 

/I 0 0 
6 0 C) 

3 0 0 
42 0 0 ------
M 0 0 ----

165 0 0 

10 0 0 
10 0 0 ----

425 0 0 --
1,275 0 0 --1.501) 0 0 

Poon •• 18th Noyember 1m 
From 

To 

'fhe Deputy Director 01 Agriculture, 
South Central Division, POOM; 

'fhe Director of Agriculture, 
Bombay Presideucy, Pooua. 

SUBJECT :~Rer(Jmm~ruJation. contained in tit. Report on H~mp Marketing in 1 .. 4ia bll 
Mr. T. S. Subnu. 

Sir, 

'With, reference to Y01lr letter No. 639, dated the 15th Novell,bar 1!m, (~ printed) 
[, have the honour to lubmifl herewith the Scheme for inveat.igationa of problema iD 
BUDD Hemp -cultivation in Ratnagiri District, (Enclosure) for rtJting the IIIIDe before 
the. Bombay Provincial Agricultural ~rch Committee an The Imperi~1 Council 
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~f Agricultural Researcb, for a~'p''Oval and aanctioning an yearly ~nt of ~. 5~ 
for a period of three yeara. I have not included the cost of Estabhsbment,. ill th ... 
Scheme, as the ImJlerlal Council of Agricultural Rseearch has clearly mentIoned .lD 
their letter No. F /137·33A, dated 29th June 1933, (Annexure I) that t.he Imperial 
Government will oIJer only a amall grant of Rs. 500 per annwn. for a perIod of three 
yearo, for carrying out most urgent experiments to each ProvIDce concerned. 

I have etc., 

(Signed) V. V. GADGIL, 

Deputy Director of Agriculture, 
S. C. D., Poona. 

Enclosure to Annexure III. 

ApPLICATION TO THE IMPERIAL COUNCIL OF AGRICULTLllAL RESEARCH FOR A GRANT'IS­
AID OF Rs. 500 pm ANNUM VOR A PERIOD OF THREE YEARS. 

The Devgad and Rajapur Taluka. in the Ra~llagiri District of ~he Bo~hay P~es.i­
dency grow the best quality of Sunn Hemp film' ID the whole of IndIa. ReSIde. thIS 18 

the only money crop here. Th" whole of the land revenue of these two talukas was 
equivalent to the prices realised f,'om this crop before the present slump, worth about 
Rs. 3-4 lacs. Mr. T. S. Sabnis, Hemp Marketing Officer appointed by the Imperial 
Council of Agricultural Re.earch, had visited in 1931 in:portant centres of cultivation 
and has made some valuable suggestions regarding improvement in the cultivation of 
this crop. The tract where at pr~sellt this crop i. taken is rocky, full of hills and thel'e 
is very little of level land whel'e any crops of importance can be taken. Under the 
circumstances it is well worth to encourage this cultivation by bringin!; to the noti"e 
of the agriculturists that the al'ea, quality and quantity of this crop can be greatly 
increased and thereby a suhstantial increase in their outcome can be brought "b"ut. 
The Imperial Council of Agricultural Research have also decided to investigate the 
recommendations of Mr. T. S. Sabnis. In addition to the above recommendations it 
is requested that some other problems as given below may also be tackled in order 
to increase the area under the "rap as well as to improye the quality and quantity of 
th~ hemp fibre 

The chief objects of t.his scheme are in bri .. f : 
(1) To study the possihility of an increase in the present area under this crop. 
(2) To see if the present yields of fibre per acre can be increased. 
(3) To find out whether the quality of the fibre can be improved. 
{4) To study the p08sibilit~ of producing the ~eed. locally instead of importmg it 

every year from GUJnrat. If the schpme IS properly worked out it will 
greatly help to solve the various probl8I'18 before the cultivators of thi~ 
tract. The detailed items of investigation will be:-

(1) To see if the pr,:st'nt practice of burning the land hefore sowing can he 
done away WIth by use of sulphate of ammonia and thus make it 
possible to increase the area unde,' this crop. 

(2) 'fo find .out whe~h('r higher. yit'lds would. be ohtaint'd by (a) sowing the 
crop '.n Ju~e mgtt'ad of m August as IS done at prt'sent and also (b) 
hy usmg dIfferent st'ed rates. 

(3) To see if the .et'd required can be locally grown instead of importing it 
from distant places in Gujarat. 

(4) To study whether the quality of fibre ("an be improved by:­
(a) harvesting the crops earlier, and also 
(b) hy changing the periods requirt'd for rotting as well as, 
(c) by cutting the roots of the crop. 

It~ is propOlled to conduct these trials except item No. 3 at two suitable eentres 
'on6 In each of the RajapIlr and Devgad Talukas. The raising of Sunn Beed will be 
'CIoue at Chiplun. 
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Ezp.7ItliturP, 

Ra, 

Cost of cuHiv"tirm on" aoras at R~, 100 p,r·&l!r, Cor raiRing 
lIa'ln for fibre in the Rajapur and Devg&d talukas 400 

Cost of cultivation of Ra"}n for Bood at Chiplun on one I\ore 311 

Supervision oharg..,s at R'\iapur where th~r3 ill no D'p·"t-
m~nt'11 m'\n to lo')k .. ftll. 'h~ cr'lps , , , , !l 

Wages of a watchm"n at 2 plaoeos for about Ii mont,h. (ro'n 
. harvllsting tiJI end 25 

MisceJlRneous 20 

Tot,,1 500 

It is estimated that ahout 1.700 lb., of fii.re ~nd 400 \I •• , of "".,d will I.~ the yidd~ 
per annum worth R8, 170 at thO' pro,ont low prio", 

(Signpd) ,-, V, CADGll •. 

D~Jluty Diredor of .\ltricultur~. 

South Central Di\,i.ion. POOh" 

AIiNEXCRE IV 

Sann hemp is next to jute and cocoanut. the moot irnpo-tant fillr ... rrop in India 
and it is certain that India could ohtain a larger ohare of the trad .. WIth the Unltpd 
Kingdom if more attention were paid to the hetter marketinl{ o~ th~ cmp. The 
Imperial Council of Agricultural Re.earch ha. already donp oom"lhlOl{ to Imnl{ IhlM 
aspect to the notice of the province. where th~ crop i, of imporloncf', IndIa hod 
a golden opportunity to capt.ure the English market whpn Ro •• ian hemp WAI tMnpol'a, 
rily out of the market but unfortunately this wa. not tok .. n ad"anlage of. It JI'.~y 
now be uphill work to supplant Russian hemp in the Engli.h market hut any impl'o"~­
ment in the crop will redound to the benefit of the grower and for thi. r"OllOn alone 
is worth attempting. The Central Proyince. is particularlv intere.ted in the hetter· 
ment of the crop-botb agriculturally and commercially, firstly because the Cent-.. I 
PI'Ovinces grows a very large area of Sann and secondly h~cau.e cerlain grade • •• e 
Central Provinces hemp are well known in the market and fetch .pecial premia onr 
hemps grown in most other parts of India. 

In the agricultural year ending 31st May 1932 the total area of fibre crop. in lb. 
Central Provinces and Berar was 95.138 acre.. This i. composed mAinl~ of ~ann 
(Crotalaria juncea). The only other fibre crop of any importancf' i~ amhadi (Hibi~u. 
cannabinus) which is grown sometimes on the "bunda" of rice field. and mixed with 
tur (Cajanus indicus) to divide the plants in the cotton field.. A mbatli i. grown 
entirely for' domestic use and its area is not calculated 80 that the figure given above 
may. be taken as whoJly "8&nn". 

Spasmodic attempts have heen made by the C~ntral P,'ovincr, Department 0' 
Agriculture in the past to improve the retting and presentation of 8&mpl .. ~ of •• nn 
hemp for valuation and sale but much mor~ intensive work i. n .. cesoarv if the fihre 
is to take the place it should as one of the exportable commodities of India. Un­
fortunately the Department cannot spare the apecial stalf' necl'OAarv to do this work 
more thoroughly and hence this appeal for fund. from the Jmperi~l Council of Agn­
cultural Research. 

The main complaints regarding Indian hemp in the London market a.-(l) ita 
dirty condition an~ (2) its l~k of u.niformity. Spinners in England have been com­
pelled by law to IDstal spec.al machlDery to deal with dirty raw products and it i. 
therefore understandable wby Ann hemp is ... ot popular with the manufacturera. 
Italian and Ruasian hemp do not require special treatment and they have ther .. fore 
a special advantage over "BBnn". The Seoni and Itarsi grades of Central ProvinC2S' 
BBOD hemp are mnch BOught after by buyers becauae of their greater cleanlineaa.._ 
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Bann is usually retted in s~agnant pools llr tanks and the grower believes that the­
more mud that adheres to it, the more money he obtains for it. In Seoni and Betul 

district., sann is retted in runn~ng water-u8ually in a stream o~ river-and no !Dud 
and dirt adhere to the fibre whIch accounts for the enhanced prl~e for samples trom 
these districts. 

The first essential in dealing with sann hemp is to find out the best method of 
retting it and experiments will have to be carl'ied out with this end in view. Some 
work has already been done. It is proposed to construct, small pucca retting tanks ROG 
to 8tudy the optimum conditions for retting with special reference to the temperature of 
the water and its hacteriological content. 

, The department has a scutchinll' machine which however has not been an unquaiified' 
success. Other machine8--worked by hand and by slDall.,oiI engines-need to bEl hied 
and provision is being made for them in the scheme. 

There is great scope for work in the preparation of the fibre for the market, Ex­
periments are necessary to find out the losses incidelltal to hackling, scutching and 
other methodl of cleamng tne fibre Tnl! II Olle ot thp commercial aspects of tite 
investigation. 

On the agricultural side, the botany of the crop require. working up. Nothing 
has been done in the Central' Provinces to isolate and test the component races which 
comprise the commercial CI·Op. There 18 a virgin field ready for the worker. 

In order to carry out the work briefly outlined above, I estimate the following grant 
will be necessary:-

I
i ..-irst 

yeftr. year. year. year. 
Fifth 
year. Total. 

-----,--- /

1 Second Third Fourth 

---------

1. Th" Botanical Assistant on 
Rs. 70--70--i5--s0--85 

2. Tr~,velling allowance 

3. Contingencies 

4. Non-recurring expenditure for 
machinory and rett;ng 
tanks. 

Total 

Re. 

S40 

300 

800 

Rs. 

840 

300 

800 

Rs. 

:,00 

300 

800 

Rs. Rs. Rs. 

960 1,020 4,560 

300 I 300 1,500 

800 800 4,000 

10,000 I 1~,OOO 

i 
I 

1l,!!40 ~I 2,000 '2,060 i 2,120 20,060 

The Central Provinces Government will provide all the land and laboratory accom­
modation reqilired for carrying out the research which will be carried out by the 
Agricultural Chemist. 



·UPUD;X XXXI 

NOTJ: DATED THE 3nD FEBRUARY, 1934, aY 81lCRiiTARY, 011 81:..,,..,. So. 37.-Qn;"TlOlf 
or DURATION. or APPOINT:VEHT or ML"BEn~ or SI:B'('OIUIiTTEEM or THI I)lPr.RI.\I. 

COUNCIL or AGRICULTURAL RE"IARCH. 

Rules 30 and 48 of the Rules and Regulation. of the Imperial Council of Agrl­
<:ultural Research which are reproduced in the margin provide, for thtl appointm"nt 
of sub-committees by the Governing 80dy and the Advioory Board 01 thtl Coancil 
for the purposes stated therein. 

2. The sub-committeel hitherto appointed by the AdvilOry Board und.r Uul. 48 
bave been ad hoc committees appointed to enmintl particular echemea alld ba"e .lie­
solved after finishing their work. Tbe· sub-committeee appointed ander Rule 30 are 
standing committees and the following 7 lucb committeel have 10 far been al'pointfld :-

(1) 8ugar Committee appointed in 1929. 
(2) Locust Committee appointed in 1930. 
(3) Indian Oil Crushing Industry Committee appointfld in 1931. 
(4) Fertilisers Committee appointfld in 1930. 
(5) Animal Nutrition Committee appointed in 1933. 
(6) Cattle Breeding Committee appointed in 1933. 
(7) Dairying Committee appointed in 1933. 

It will be seen that lOme of tbele committees have been in exister.ce lor more than 
three years already and all of them are likely to continue fOI' several yean. 'fbe 
question .has been raised whether the duration of appointment of membe.. of th .... 
committees should be fixed. In thil connection, Rule Ii (extract enclosed-Annellolre) 
of the Rules and Regulations of the Imperial Council of ,Agricultural R ..... reh governl 
the duration of the appointment of member. of the Council, but Rule 30 under whieh 
Bub-committees are appointed by the Governing Body does not specifically lis the 
period of membership. The Governing Body IS, howenr, empowered und .. r that rul .. 
·to appoint by Resolution sub·committeel for such pUrposel and with luch pow .. r. .. 
:the Governillg Body may think proper. 

3. The views of the Advisory Board are reque.tfld .. to whetber the period of 
'membership of these lub-committee. should be fixed and if 10, whether tbi. .hould 
·be done by an amendment of the Rule. and Regulation. or whether th., Governing 
Body sbould provide for this under tile powera veat<'d in it ander Rule 30. 

l~NBXUIIB. 

nURATIOIf or ApPOINTIIBIfT. 

5. (1) Where a memoer of the Society becomes a member by feallOn of the olf ..... 
or appointment he holds, his membership of the Society .hall terminatfl .. h~n he 
ceases to hold that office or appointment. 

. (2) The members C?f the Society elected by the Council of State and the ""':;81,,­
:tive Assemblr respectively shall cease to be members on the dissolution or expiration 
of the counCil. or Assembly.by which they werc elected or on cea.ing to he metnhera 
of that Council or Assembly. 

(3) Unless their membership of the ~iety i8 prev,iollSl,Y terminated .. pr<n'id"d In 

Rule 5 (4) all otber members of the 80ctety shall rehnqulSh their rnembenhip on th .. 
expiry of three years from the date OD whi<:h they I~m. membo!ra of the Socil'ty 
but .shall b .. eligible for reappointment to it. . 

·1 Rule 30. The Governing Body may by Resolution appoint 8ub.Committeee 
for .ueb purpose. alld with luch power. aa the Gonming Body may 
think proper. . 

~ule 48. The Advisory Board may by RelOlution appoin' Bub-committees of 
lIs members for the carrying out of the objecta of the Adviaory Board_ 
Such sub-committees shall work under the direction ot the AdvillOry 
&ard. 
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(4) All members of the Society elected, appointed or nominated shall cease to be 
such members on t.he happening of any of the following events :-

If they shall die, resign, become of unsound mind, bEcome insolvent or be 
convicted of a criminal offence involving moral turpitude. 

(5) A resignation of membership shall be teudered to the Society in the person of 
ita Secretary and shall not take effect until it has been accepted on behalf of the 
'Society by the Chairman. 

(6) Any vacancy in the membership of the Society caused by any of the reallOns 
mentioned in Rule 5 (4) shall Le filled up by election, appointment or nomination by 
the authority or a8sociation, I" the CBse may be, entitled to make such election, ap­
pointment or nomination provided that the 8aid authority or association shall not 
proceed to fiJI up the vacancy until moved to do 80 by the Secretary acting on behalf 

..of the Society. -

T 



ApPENDIX XXXII. 

Non: DATED 'THII 17TH .T.'NUAIIY 1934. BY ~t'.CRr;nRY 01'1 8ClUECT XO. 38. Ra.AVOIl 0" 
TH. PROVINCIAL GOVEB!o'MI'NTS AND THE PaoVIJlClAL .\ORll'CLTUlLAL AJlD ETUI­
NARY DEPARTMENTS TO ScHEIIES r"'ANCED BY THE hlPERUL CO('NClL or AOBIMlLTt'BAL 

RESEARCH AND CONDUCTED IN 'THE PuonNCE8. 

:\ttention is invited to the attad,,·d letter from the Dir..-tor of Agrirultu .... s;o':y 
Pre;idency, No. 493·A .• dated the 30th June 1933, ~Dd to the endonement.., ,. 
Gonrnment of Bombay thereon (Annexul'e) on the lubJt't't noted .OO\e. 

The lubject. is for the consideration of the Advi80ry &ard. 

ANSEXURI!. 

COpy OF LETTER Xo. 493·.\ .. DATED THE 30TH .TUNE 1933. FnoK THII DlRr.el'OR or .\Oni·' 
CULTURE, BO:MBAY PRESIDENCY. POONA, TO THE Kr.cIlJI:T,\RY IMPI!RlAL COl'NeIL Itr 

AGRICULTURAL RESEARCH. SUIU . 

• r;cllemes financed by 'lie Imperial ('OIfRril 01 ..I.')Tirultural R •• .a,rA. 

At. the Fourth Meeting of the Bomhay Provincial ~\gricultural Re-:earch Conlin i t,tee· 
held in Poona on June 7, 1933, I put before the Comnllttf'e for dll,cuulon the follow 109 
fllbject :-

"The relation of the Provincial Oonrnmellt and the Provincial .\gricultu:,al 
Department to schem .. s financed by tbe Imperial Council of Agricultural 
Research and located in this Province hilt either (a) managed b)' perlO"" .. 1 
not helonging to any Bombav Government Department or (6) not "nrlrr 
the control of the Dirf'ctor of Agri(·ultnr .. , nom bay Pr .. sidt'nry, I'oona." 

The Committee considered thi. and decided that I ~hould prl'.~nt a note to th .. npxt 
meeting of the Advisory Board in order that the .ituation might be, clarified. The 
generaf opinion of the CUlllluitt .... waa that there .hould be 10m .. r .. latlOn betwpen the 
local Director of Agriculture au.! .. 11 .cheme. within hi. territory. I believe a .imilal' 
qllestion arises in all Provinc .... 

2. In the Bomhay Presid"hcy th~r~ art! two .~hentt'8 financed by the Imperial 
Council of Agricultural Research "hich are not under the control of the Dirl'Ctor of 
Agriculture, Bomhay Presidency. These are ,-

(I) The Rice Physiological Scheme under Professor R. H. Dastur, Royal In.ti· 
tuate of SCience, Bombay. and 

(2) the Scheme for research on 1\Iilk prnduc\a at Anand (Oujarat) undey th .. 
Imptrial Dairy Expert. 

The Rice Physiological Scheme was sanctioned in 1931 and ita conditione were 
accepted by Profes80r Dastur, who is the !'o!8ponsible Officey, with the Bombay Edura. 
tidil Department as the controlling authority. The acht'me itself came through tb .. , 
Provincial Agricultural Research Committt'e, Bombay Pre.idency. 

The Anand Scheme was sanctioned last y .. ar, but haa not yet atarted. I :Inder­
stand thnt the Imperial Dairy Expert is in charge and that he i. undey the contr?f' 
of the Director of the Agricultural R ...... arch Institute, Pu ... 

3. It i. ~ertain that other 8Ch~me. from. private individllal. or from people Dot 
connected WIth Depart.lIenta of Agneulture WIll he submitted from time to time .\IId it 
is highly desirable that the Imperial Council should come to lOme clear underat.aDdi~l( 
as to the relation between these scheme. and the Director of Agriculture in whOtOe, 
ten:itory they are located. There are varioua possibiliti.... FOf' example. it might be­
deCided that all schemes would be ufjder the control of the Director of Agriculhrt' 
This w~uld mean a good de!,l of ad~itional work to the Dirt't'tor'. office. The mai~ 
worker ;0 the &eheme not helDg appo~nted b)' the Director of Agriculture, the Director 
would have very. h~t1e powo;t' over him and there mil{ht be unnec_". friction. On 
the oth81 band It .18 undeSlfable that the scheme. financed b)' the Imperial Conn.-iT 
should ~e entirely Isolated from ~he ,1?Cal Department of Agriculture. There most be 
some mldd~e way. At p,:~~t, l~dlV1duala lD charge of these scht'mt'8 preaent their 
reports which are then cnllclsed lD the Advisory Board. I luggest that it would .~ 
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very useful to have a second opinIOn fl'~m the Director of .\griculture or an . Jlicer 
appointed by him who should be authorised to InSptlCt the work of the .schemes m 
question at least once and not more than tWice a year and submIt an. Independen~ 
report. In 'addition, friendly interchange of visit. b~twe"n the .person In charge of 
the ... independent schemes and the officers of the ProvincIal Agricultural Department 
should be encouraged. I present the matter, therefore, for discus.ion. 

CIJPY OF ENDORSEMENT XO. Jl56·.\ /28, DATED ~'HI: 7TH AUGUST 1933, TROY THEe 
,SECRE'I'ARY TO THE GOVERNMENT OF ROM BAY, REVENt'F. DEPAI,nn:Nl'. 

Forwal'ded to the Secretary, Imperial CouDcil of Agricultural Research. 
2, The Government oC Bomhay consider that if the ImJ?erial Council see no ,·bjec­

tion, it is desir~hle that the provincial Director of Agriculture should be brought 
Into clOReI' relatIOn With schemes financed by the ImperIal Council and located ill 
tb,e province hut not under the Director's control. It is suggested that perhaps tne 
Director or any officer deputed by him might be authorised to inspect the work done­
under such a scheme 'lOd to submit an independent report on the result of such inspection 
to the Advisory Board. 
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ApPll:NDIX XXXIII. 

Non DATIID THJ: ItrH hBBU,\RY 1934, BY SJ:CJIZTAltY, o. BVBlIICT No. 39, PJI,IlP08n 
COIfTRIBUTIOM BY INDIA OF A StJJl or Rs. 14,500 DVIUKO ft. nuOD In Oc!o_ 
1933 TO THJ: 31sT MARCH 1935 TOWARD~ (il THE 'U'NTEN'NrJ: ",. THJ: LAB"RH.II\Y 
rOB COLLECTING, BRIlWING _'NI> DIiSPATCHDiO nnnClAL PAlU81TU AT F.UUIHUI 
HOUSIi, FARNHAM ROYAL, AND (ii) THE INVI:'TIGATtoN Il'<Tn THt: (,"STRIIL tit' I "'Frl' 
AND MOULDS INJURIOUS TO ~TORF.D PRODl'CT. AT SLnt";H. 

The question of eco~omic consu~tation and co-operation within. th~ Empire ..... 
considered at· the Impenal Economic Conference held at. Ottawa In 1932 and after 
considering the constitution and functions of existing agenci_ operat.in, ill t.h_ IeIda 
the Conference made the following recommendation:-

"That a committee 8hoold be appointed forthwith, conliating of not more than '11'0 
representatives of each of the participating Governmenta to conoider the mana 01 
facilitating economic consultation and co-operation bet~een the ~eVl',ral Gov .. rnmp~t.. 
of the Commonwealth, including a survey of the function.,. orgamoatlon and fi~anclal 
bases of the agencies specified in the annexed report (not .,rmted) and an nammallon 
of what alterations or modifications, if anr, in the existmg machinery for Buch ec> 
operation within the Commonwealth are deSirable; and "that it shall be an inotru,tion 
to the Committee to elect their own Chairman from among their member. and to 
report to the several Governments represented thereon not later than the 310t May 
next, with a view to the consideration of their report by the several Governm.mts not 
later than September 1933". The Conference w .. given to undentand by the r"pre­
sentatives of the United Kingdom that, in order that the nl'ceB."ry time miflht lie 
available for the preparation and consideration of the report of the Committe.. ron· 
cerning the existing and future machinery for economic co-operation within the 
Commonwealth, the Government of the United Kingdom would continue to furni.h 
any funds which may be required to finance elBential work of the Empire Marketin, 
Board until the end of September 1933. 

2. The 'Imperial Committee on Economic Consultation and Co-operation 1933' wa. 
accordingly set up and it met in London early in the year. Relevant pxtm.-h from 
its report, dealing with the research activiti" of the Empire Marketing Board ud 
also the Committee's recommendationl on the method. of carrying out future re_rch 
activities which are of mutual interelt to the Empire countrie., are aUacb~d 
(Annt'xure I). These recommendations were generally accepted by the Governm.nt 
of India. It will be seen that in para. 358 (1) (e) of ita report the Imperial CommIttee 
on Economic Consultation and Co-operation recommended tbat the Executive Council 
of the Imperial Agricultural Bureaux Ihould be entrusted with the supervi.ion of .u~b 
research activities in the United Kingdom as the participating Government. mar. 
agree should be conducted on a co-operative bali, in future. T!le Executive Conn"ll 
of the Imperial Agricultural Bureaux ha~ recently examined the questIon of finan,!ial 
Bnpport for the research activitillll which had hitherto been allsi.ted b:r the Board, 
with special refe1'flnce to schemes other than thOle in regard to whIch "ah""lutl 
commitments" of. the charactB! mentioned i~ .paragrap~ 352 of'the committee's report 
iAnnex~e I) exl~ted and which were. ~~IVlng. finanCIal assistance from the Empi:-e 
Marketmg Fund In 1933. The Council s mtentlon was to c1auify luch ech"mes ",to 
two classes, namely (i) thoBe which should be recommended for· the general .upport 
of all the Empire Government. and (ii) thOle which should be recommended for the 
supp0r!- ~n1y of the. Et;"pire Governme?ts interested. ~ir B. N .. Mitra, the High 
Comm~88loner for India In London, ~ho II the repreaentatl're of IndIa on the EJ:e~uti"e 
Coun~II, was present at t.he meetlflp of the Council at which thi. question ... 
exammed. 

3. The attached extracts (Annex~re II). from the report of the Executin Colln'!il 
of the Bureau show that t.h. CounCil conllde-red fifteen schemes in all of which lIOIle 
was recommended for the IUpport of all the Empire Government. but. the two IIChemes 
noted below were recommended for wide co-opeI'ati.,. aupport bJ moa' of t.h. Em ire 
Governmenta including I~dia and iu the .caee of one otur acheme, the r:: 
Temperature Re~~h Station at East,.Malling,. proposal. for financial IUPport are 
expected from a limited number of Empire countrillll ezcludi"9 India. Detaila relatin 
to the two schemes which concern India, ,"z.. Farnham House Parasite LaboratoJ 
and the Slongh iuvestigationa. will be found in Annexure II. 

1. Laboratory for collecting. breeding and deRpat.ohing beneficial par_tea ., 
F~~&~ • 

2. InvestigatiODli at Slough into the control of inaect. and moulda injuriOUll to 
stored products. 



4. It wi11 he ohserved that, according to the recommendation of the Exec~tiv~ 
Council of the Imperial Agricultural Bureaux, India ia asked to contribute to !he 
two schemes melitioned in the preceding paragraph a sum of £1,087-10-0 or RB. 14,500 
apread over a period of one and half years, i.e., from the 1st October 1933 upto t~e 
;lIst March 1935. The question of further grants beyond the 31st March 1935 will 
he examilled by the Imperial AgricultUl'al Bureaux durillg 1934-35. 

5. The High Commissioner for Illdia,. as the representative of India on the 
Executive Council of the Imperial ,\grlcultural Bureaux, has strongly urged the 
dosirability and the importance of India impl~menting her acceptall"e of t.he NCO!ll­
melldatioll of the Imperial Committee on Economic Consultaticn and Co-oporalio'l, by 
agreeing to pay her ahare of the contributions mentioned above. The Vice-rhainnan 
to the Imperial Council is in agreement with the High Commissioner and is of 
opinion that India should not Btand out of an Empire co-operative effort of this 
charader and that both the Bcheme. in question will be of great value to India. 
The Farnham House Laboratory is cousidered to be of special impol·tance at present 
in view of the recommendatiolls of the Sugar Committee regarding the study of the 
insech parasite. of cane and the cane borers. As regards the Slough illvestigations, a 
eonfidential report of the Advisory Committee on Infestation of Stored Products 
(appointed by the Empire Marketing Board) i. circulated for perusal (Annexare Ill). 
It will be noted that in both cases the grants from countries of the Empire are to 
cover the minimum essential expenditure and are to be supplemented by a .ystem of 
fees for all specific work done. 

6. The proposal for the contribution of a sum not exceeding Rs. 14,500 tow""ds (i) 
the maintenance of the Farnham House Laboratory for the breeding of :"'uneficial 
parasites, and (ii) the cost of the Slough investigations into injurious inse~ts, darill:;' 
the period 1st October 1933 to the 31.t March 1935 is now' accordingly for thE con­
sideration of the Advisory Board. 

ANNEXCRE I . 

.THE EMPlRB MARKETING BO.\R». 

(f) The re.earch expenditure of the BOllTd. 

214 .. For accountancy purp.o."s, the Board's expenditure on research falls into thrco> 
~lItegorle8 .. In t~~ first are lDeluded grants administered by. Government Departments 
ID the UDited KlDgdom. These are either grants made dn'ect to United Kingdom 
Departments. f~r extensions of their own work, or grants made t{) such departmelits 
as 1!1~ermedlarles. between the Board and research institutes, the normal financial 
provIsion for which appears on their votes. 

215. The. sec~nd. category .consists of a relatively small number of grants eitbbr 
to research IDstltutlons not directly dependent on a United Kingdom Departm t 
!n redect of ad hoc investigations whic~ it was thought convenient should be ~d~li~~ 
Istere through the agency of some UDited Kingdom Government Department. 

Fu~~6. ~~e thi!d category consists of grants made direct from the Empire Marketing 
. t't' r e~e ID most cases consist of grants made to Government Departments or 
IDS·\ u IOns ID the several Dominions, India, and the Colonial Empire . 

. 21~. One of th~ general principles followed by the Board in makin rants iop 
E'lentific rese:rch Id thai the proposed grant should be of interest to m~reg than un; 
ra,;;:~reo/~~~j'!:t:~n to as ilarfe ~. troup of producers as possible. Over the wide 
naturall noi been re~pec 0 w IC !trant~ ~ave b~en made by the Board, it has 
and a ~umber of i~ss~e ito apply thIS pn~clple With equal rigidity in e,,(Ory case, 
have been made b th~ B~ar:ranstsbc;>f a natIOnal, as .opposed to Imperial, character 
the grants providea f i. b u l.ect

B 
to the exc~ptlon of grants of this characwr, 

which would not hav:
r b~~~:~ailatl! ~f t~:r~=:I ~~t~~~ :~~~ .. ~~ regarded as fDnd~ 

218 'I'h B d . taO il'ades·inte::". ':ir maID IDS. close contaci in regard to its research work with the 
(e 9 in the :=se (:tA' thte fl~ult tdradNe, the wool trade. etc.) and with producers' l>O.uds 
.. , us ra la an ew Zealand) These apprec' t th 

portance of the research work made possible by 'th B d' la e e ~conomic Int· 
of cases they have themsel d . e oar s grants and ID a number 
adopted by the Board. ves ma e suggestIOns for further research which ha"e L,cen 
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219. As explained in paragraph 203 above,. ~h. Board dON not. no~l,. ~ndert .. ke 
research direct, but worb through IIOme elusting research orga!llsatlon: \\ h..... '-he 
Board has actually established what amounta to a new relt'arch m8tlt~tll~n, e.g., thd 
in regard to stored products at 810ugh, it baa arranged for 80me eluatlng body (ID 
this case the Imperial College of ScienCfl and Technology) to a .. ume charge of the 
new station. 

220. When p:rants have heen made for research, the Board, while ahltaining. (~m 
interference with the technical conduct of the re_rch, has takpn all .u-p. In lIa 
power· to keep itself informed by meana of written report., per""nal vi.ita anli 
otherwise, of the progre8S of the investigation. which it hao a~.i.ted.. . A furlh"r 
check of value is provided hy the fact that grants are only made for a hmlt .. d p .. no" 
and are not renewed unless the institution is able to demonMtrate to the Board the 
value of the work done and the need on economic grounds for further aA.i.tallce. 

221. At different times the Emnire Marketing Board hal provid.d omall ouu" 
to enable leadinp: scientific workers -in the United Kingdom to vi.it th .. 11ornilli',"I. 
or similar workers in the Dominions to vi.it the United Kingdom. The... .,ranta 
cover travelling eJ[penses and 8ubsistence. hut not the salari... of the official. ron­
cerned. In a number of other C~8P:S the Board haa paid the trltVl'lIin\( .\~~ of 
marketing officers from the DomIDlon., who have thu. bt>en enabled to 'l'1.lt the 
United Kingdom, study at first hand the conditions under which the product. ?f th .... 
Dominion are marketed, and on their return home, in conjunction with their trades, 
to effect important improvements in marketing methods which wO'lld not ha\'e i", .. n 
possible on the basis of information received without a p .. roonal vi.it. 

• • • • • • 

MEANS FOR FACILITATING EcONOMIC CONSULTATION AND CO-OPERATION JlJ:TWEEN Taa 
SEVERAL GOVERNMENTS OF THE COllllONWULTR. 

B.-Method. 01 comultatioft and co·op.rot;Ofl. 

316. We have shown in our survey bow in their Reveral field. the .xi.ting ;nt~r­
Imperial agencies are engaged on a co-operative basis in work of valu~ in v .. rylng 
degrees to the several parts of the Commonwealth. For the mOAt part, the rontimlPd 
existence of these bodies in 80me form ia not. in question and ollr ."IU(~Ation. fnr "Itera­
tions and modification. have been directed more toward their org .. nioation and fin .. n'~lal 
baais thaD to the acope of their activities. There i., however, one important ul'eptinn 
and that is the Empire Marketing Board. Here we have a body e.tabli.hed in 1926 
by Hi. Majesty's Government in the United Kingdom, .. harlted with the duh' of 
promoting the sale of Empire produce within the Uniu-d Kingdom. The lum "laced 
at the disposal of this body was intended to repreaent the mon .. y equivalent of tn. 
advantage. which would have been conferred on the Empire ove, ... a. I>y the pr"f~r"D­
tial duties, proposed by the Imperial Economic Conft'rf'nce of 1923, which Hi. 
Majesty'. Government. iD the United Kingdom aubleqnl'ntly felt themoelns preclud .. d 
from granting. 

317. The conditions that led to the establishment of the lloard have pa.Aed aWBY 
with the extensioD in the last eighteen montha of the fi""al preference. f{1"IInted by 
the United Kingdom to the other parts of the Empire. Hi. Majesty'. Governm""t 
in the United Kingdom indicated at the Imperial Economic Conference held .t. 
Ottawa that though they wouId continue to furnish any fund. ttu.t might be required 
to finance essential work of tbe Board up to the end of SeptemhPr next. th"1 dl-t 
so only in order that. the neceaaary time might be availahle for the preparation alld 
<:onsid~ratio~ o~ our report on the existi!lg and future machinery for economic c0-
operatIon W1th~ ~he Commonweal~h. \\e are, therefore, faced wilb the poeiti'Jn 
that the Board ID Its present form 18 due to paM out of uistence in sis month.' tim. 
aDd we are ~Ied upon t., consider what methc.d .hould be adopted to diecharge sucb 
of the functiOns of the Board... the governmenta of the Commonwealth may deci,le. 
as a reauIt of our recommendatIOns, to CDntinoe on a co-operative basi •. 

318. T~e Empire Marketi~g ~rd, though from the finan"ial point of vi.... a 
purely pmted Kingdom orga~tlon. baa alway. II8t before if.tieU the aim. of acLw, IIG& 
In the mterests of anyone BlBgle ~ember of the Common ... ealth. but in th.. inuretll!.ll 
of th.e C~mmonwealth as!, 1!hole. . 'Y~ are glad to pay a warm tribute to the villi"n thd 
haa lDSplred the Boar!l In Ita actiVities. to the de'l'otion with which it. baa _ght. to 
forther the ideal of co-operation. and _" to the eXCl!llent work accompliahed by Sir 
Stephen Tallenta and the memben of Ilia 8faIf and bJ the large number of vobllUory 
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workers who have given long houri to the Board'. sen'ice. In the ~v~n year. t~at 
ha ve elapsed since ita fou~dation, ther,e has be~n a notable a~vance 10 mter·Impel'lal 
co· operation in the economIC field and m regard to apphed !lgncul!ural research. ThIS 
tlUS heen du", in considerable part to the Board. We refer m particular to the mark~d 
growth in recent years. in the Unit..d Kingdo.m of sentiment. in f,,:vour of ~mpl~e 
produce which we feel IS largel! the result of Its work. Certam of. Its gl·ants III aId 

-of the research or econ601ic servIces of one or other parts of the Empire were, howeve,-, 
not of a character which we anticipate would be made by an inter· Imperial ~)ody 
jointly financed and eontrolle~ by ~hf! several memllers of ,the ~ommc.nwealth. fillS 
~oes not mean that ti;e servIces aIded were not of ImperIal slgmficance but rath"r 
that in some cases their int,erest and value were in the main limited to a part of 
the Empire only. In making this comment we do not wish to detract from the value 
,of the work of the Board, hut merely to draw attention to a tendency that W"g 

natural, and, indeed, perfectly legitimate, having regard to the circumstances in 
which the Board was brought into exi.tencp. It is necessary f01' us to do this. as 
the point i. of first-class impol'tanee in relation to the questions to be discussed later 
.of organiMation for futul'e co-opel'ative effort. 

319, At the moment the question before us i. what form inter-Imperial co:opemt~cr . 
• llOuld take in the field. at present covered hy the Board. T~e problem ~Ith '."h~ ~ 
we are confronted is thus one Loth suhtle and far-reaching. It IS how best m, e~lstlll,r 

,conditions the peoples of t~e Britis,h Commonwealth, can arrange by free aSSOCIatIOn tt: 
work together m the pursuIt of objects of common IIIterest to t~em all: T!,e val~e of 

-eo-operation in the field of scientific investigation and economIc mqUIry IS a~lnllt~d 
()n all hands but the method by which such co-operation should be ,e~ected raIses Im­
pOI-tant questions on which there i. room for some dl\-ergence of oplmon, 

C,-General C,.nciu"ion8 07< COllsltltation and Co-opera!ioil, 

339, There remains for us t6 consider the method by which co-operation should be 
-effected in the field of scientific investigation. This might take several forms. Thus, 
two or morc It0v~rnment. of the F.mpirp might, mak.· ad l/Oc arrangements among 
themselves for the conduct, in any part of the Empire, of rese.arch schemes of mutual 
interest. On the other hand, specified re.earch projects of wide Empire interest might 
;},e conducted on a general co-operative hasis and financed from a common fund. 

340. We have been impressed by the evidence that we have received regarding the 
importance of much of the research now b~ing conducted with an inter-Imperial 
object, In the new circumstances which will arise on the termination of the support 
'hitherto given by the Empire Mal'keting Fund, ihe continuance of such work must 
-depend on the 811Pport of the various gm'ernments interested, and these gm-ernmeuts 
we consider, should be advised by the responsible administrative heads of the research 
<lrganisations as to what branches of scientific research are of a type which could 
advant.~geously he cond'lcted co-operatively_ 

341. It has been suggested tberefore that a conference, representatin of the vario·.lS 
parts ?f ~he Commonwealth and consisting paItly of the responsible administrati,-e 
,and sCIentIfic heads of research organisations and dep<~rtrr.ents in those countries and 
partly of 8uch other persons as the several governments may select, should be 8um­
moned at an e~rly date for t~e purpose of formulating a programme of such forms 
'of. I'eseareh as I~ may be, conSIdered should be conducted 011 all inter-Imperial basis. 
We welcome thIS suggestIOn, and we hope that it will be I'ossible for the several 
government~ of t~e Empire to appoint representatives to attend the proposed con· 
ference. ," e reBhse, howe,:u, thll~ In ,the, ,'age ,espeCIally of Australia, Xew Zealand, 
!lnd IndIa thero) al'e practical, dIfficulties m t,hlS suggestion. Its adoption would 
IIlvolve t~e absence from theIr several countries of the leading scientific authorities 
for a perIod. of ,sev~ral months, and in countries such as Australia and Xew Zealand 
Y'her~ the SCIentific s~ffs are necessarily limited in size, this presents a serious admin. 
Istratlve problem. WhIle, therefore, we hopll that the proposed conference will be held 
at, an early dat~. we feel some doubt as to whether it could take place in time to deal 
~lt~ th,e pressmg prob,lems arising from the fact that financial provision bv His 
MaJest~ s Governm~nt, m the Umted Kingdom for the continuance of the £mpire 
Ma!,kehng Board expIres at the end of September next. Since the difficulties to 
"hlCh we have referred may make it impossible for the conference to be arranged 
before that date we rec0Jl!1D~nd that the Executive Council of the Imperial Agricul­
tural Bureaux shou!d be mVlted by the governments of the Empire to eonsid,,!' im­
medIately the questIOn of what research activities should, in its opinion, be conduete.l 



on a co-operati ve basis and to prepare a report on thi. question for pr ..... ntation to 
the conference suggested above_ If it. ia no~ pol.ible for thi. conf .. rence to ru...,' 
within a brief period after the completton of It. report. we recorumend It .hould be 
pre.ented direct to the governments of the Emplre_ 

342. As the result of the recommendation. of the propooed ~onf .. r"lIl'" or of tb. 
Executive Council of the Imperial Agricultural Burea~IX. we .000ume. thd 1.10 .. gov .. rn· 
m(,Dts of tbe Empire will agree that there are certalD. r ....... n·h &ChvIII... of general 
interest which can most effectively and most economically b.. cond .. "wd on a ("0-

operative basia in th. United Kingdom or other parts of th" ('omn,·jnw .. ahh •. th .. lr 
cost being met by subscriptions from such govtirr.ment. as may d«ld .. to partlelpate. 
As regards such schemes as the governmellt. may conoider could he1t be carried o~t i •. 
the United Kingdom, we feel that it would he of adva.ntBge If there ... ra lorue .nl"r­
Imperial organisation that could receive the subscription. from the gOYf'rnmt'nta 
concerned and exercise some gell .. ral tiupervision of the work on hl'half of tho .... l{O~·ru­
ments. We do not consider that it i. necessary to e.tahli.h a new IlOdy tor lhl. 
purposp, but we are of opinion that this duty should be entrust .. d to the Executi,·e· 
Council of the Bureaux. 

343. In respect to the initiation of additional proposal. for co,op"''8tive ru .. arrh 
in the futurl', we recognise that the proposl'd conf",r .. nce would be the appropllate 
body to put forward such proposals, but in view of the difficultit'8 of holding auch 
conferences frequently, we recommend that it should be within til" cohlpetenCt' of the 
Executive Council of the Imperial Agricultural Bureaux to aubmit propoaala to 
governments on this matter. Tbe advantages of thu system are that it provid.. foJ) 
opportunities for each government to consider participation, complete freedom to­
decide whether to participate or not, and every opportunity to rl'view th" wOl'k don .. 
and the results secured. 

344. Turning to economic as opposed to 8cil'ntific qUI'AtionM. our view i. that 
consultation and co-operation between the .evl'ral govel'nmento of ~he Empir.. ,,,uld 
be best effected by the continuance of the Imperial Economic ComflliU .... "hich should, 
however, in future be financed. aA well a8 conatitutt'd, inter-Imp .. rially, Rubjp.d to· 
what we say in paragraphs 346 and 347 b .. low, we do not think that any .\t;>no;on 
of th .. terms of ref .. rence of that commiU .... a8 d .. finl'd by the Imperial Conlprpn ... of 
1930 is required. 

• • 
350. As regards such scil'ntific re ... arch a. it mav later I .. " d .. cided Ihould I"" 

undertaken in the interests of the Commonwpalth or 01 a numh .. r 01 its parte. WI! tlo 
not feel that it is possible to suggest. any a(,8le of contrit.ution ontil th .. amoont to h .. 
expended on such research has been det .. nnined. We tht'l'efo,... I'I"commuld that the 
basis of contribution towards the co.t of ag .... ed I"ientific r .. _r"h projel'ta ahouM be 
fixed by the governments of the Empire at the time wht'n. in the JiKht of th .. 
report either of the propospd conference or of thl' EXt'cntive Council of th. Im".riol 
Agricultural Bureaux, they decide what re ... ar,·b ... rvic ... Ihould in futur .. I", _ 
conduded. 

351. Before we pass from the considt'ration of "cil'fltific r ..... arch. th"re are two 
matters on which we think it conveni .. nt to gin our '·1.... In the firllt placA, "a 
!'~gards such ~e8~rch as th.. governmentN may 'lKr~' should be andertaken co-opna­
tlvely and which IS now belOg finane .. d by the Kmpire MarketinK Board we rrclJlll­
mend that they should ag,'ee that such contribution.. aa th..y may drcid.. to n'ake 
8houl~ comm~~ce on lilt Oc~ber 1933., the day after the upiry of the pr" .... 't 
financI:,1 proVISion for the EmpIre Markettng Board. We hope that it mav be po .. it:.le­
for thIS to apply both. to such acb .. mea ae it may hi' ~gr .... d before 30th flf.ptt'ml>t'1' 
next should be 80 contlOued, and also to thoM on whieh aKre<>mellt ",ay I.e r .... ch .. d 
in the period immediately following that date. A. rt'g .... d. ach .. m ... for which at the­
.. nd of Septemher ~ext t~ere .ppl'ar rl'8sonable ~und~ for hoping th .. t agr .... DlP!\t lrill 
be .secu~d for thel .. contlOoance on a c(H)Pf"'8tlve bUlB, we hav .. n" .. ivp<i with g, .. at 
satlsfac~lon an assorance by H~8 Majesty's Gonmment in the Uniu-d Kingdom that 
t~ey ~ll be prepared to contlOoe Boch IJ('rvicea for a bri .. f p<>riod to .. nahle IOlh 
diSCUSSions to be brought to a conclusion. 

352. . There is one ot~er matter. in relatioD to the r"tOearch graute of the Empir. 
Marketmg Board to w~lch we deSire to refer, namely the .-itioD which will arill4t 
after September Dext ID regard to _the .absolute commitmenta entered into by the 
Board. We Dnderstand that HIS MaJesty a Government iD the United Kingdom, w~ 
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take full responsibility for these particular commitments, will. take the initiati>e in 
approaching each of the ~overnments of the Commonwealth In regard to grants to 
institutions in their countnes. 

* * * * * 

SUMMARY OF PRINCIP.\L .RECOMMENDATIONS. 

358. We summarise our principal recommendations as follows:-

(II) Scie"tiftc in/oTmation services and TeseaTch aotivities. 

(1) We recommend that the Executive Council of the Imperial Agricultural Bureaux 
sholl Id be entrusted with the supervision of :-

(a) the administration and financial control of the eight Imperial Agricultural 
Bureaux; 

(b) the administration and finances of the Imperial Institute of Entomology, 
and the Imperial Mycological Institute; 

(NoTE.-\Ve recommend that, should it be so dFSired, there should be consti­
tuted also in respect of each of these Inst.itutes a scientif.c a,h·i.'.Il·Y 
committee to assist the Director on scientific, as opposed to adminis­
trative and financial, questions.) 

(e) such research activities in the United Kingdom as the participating govern­
ments may agree should in future be conducted on a co·operative basis. 

(2) We recommend that the question of what research act.ivities should in future 
be carried out co-operatively should be considered at a conference to be summoned as 
early as possible, consisting partly of the administrative and scientific heads of 
national research organisations and departments, and partly of such other persons as 
the several governments may select. We recognise, however, that there al·e diffi­
culties in the way of the meeting of Huch a conference in the immediate future and 
we accordingly recommend that the Executive Council of the Imperial Agricultural 
Bureaux should be invited by the governments of thp Commonwelath to consider 
immediately the question of the research activities which sbould, in its opinion, I.e 
conducted on a co·operative basis and to prepare a report for presentation to the 
conference referred to above. ) f it is not possible for that conference to meet within 
a brief period of the completion of its report, we recommend that it should be 
presented direct to the governments of the Empire. 

(3) We recognise that conferences of the type proposed would be the appropriate 
body to initiate additional proposals for co-operative action in regard to scientific 
research, but owing to the difficulties of holding such conferences frequently. we 
recommend that it should be within the competence of the Executive Council of the 
Imperial Agricultural Bureaux from time to time to submit proposals on this matter. 

ANNEXURE II. 

Introduction. 

Under p~ragl"aphs 34.1, 342 and 358 (a) . (2) of the report of the Imperial Committee 
on EconomIc ConsultatIOn and Co·operatlOn. the duty has de"olved on Council to 
conside~ which re~?arch sch.elJl~s hit~erto receiving financial support from the Empire 
lIIarketmg Fund should; m Its opmlOn. be conducted on a co-operati,·e basis" bv 
governments of the British Commonwealth. . 

2. Ti~e and circumstances have, as was feared, prevented the immediate assembly 
of a sCIence conference co!,stituted as laid down in paragraph 341 of that report. 
Under the same paragraph It therefore falls on Council to submit its conclusions rlir.ect 
to governments for their consideration. His Majesty's Go,·emment in Canada had 
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noped that this ~ience con~erence migh~ a .. e~ble in the spring of 1934, hut in the 
,circumstances which have a~en baa acquiesced lD the present procedure. 

3 In reaching the conclusions Bet out below certain memben made it clt'ar that 
they· were concerned in presenting to their governmente detailed infonnalion of 
particular schemes for consideration with, in selected eas:ea, such proposa1a for finanoe 
,a8 after di8cussion in Council secured consent. The dsclslon u to whether a IIChema 
justifies the financial support of a particular governm .. nt, and to what ntt'nt, r ... te 
with that government. 

III .. Vain /'oi,,'o. 

7. Of the nine schemes considered in detail.: 

(i) No scheme is put forward by Council for financial IUppol"t "1 all I'arll of 
the Empire. 

(ii) Two scheme8-1Jiz., Farnham Houae and 810ngh are put forward by Council 
for wide financial support (paragraphs 9-21\. 

(iii) In regard to one sch~me of special interest to certain countries, 'Vi:., Low 
Temperature Research, the representative. of the coulltriea interesteel 
are lIubmitting to their own governmente propoaala for financial .upport. 
These proposals are reportt'd (paragraphs 22-24). 

(iv) In regard to two inatitutiona, "iz., the Forest Producte Rea..arch Laboratory 
at Prince. Risborough and the Imperial College of Tropical Agriculture 
at Trinidad, finanCIal arrangemente are envi .. ~ed which should enaure 
the contlinuance of the service those institutIons have hitherto 1.,.0 
rendering the Empire countries (paragraphs 2&-28). 

(v) Early intimation is lOught in regard to one Bcheme-the Grauland Officer­
as to whether facilities which might be made available "y Hi. Majaaty'. 
Government in the United Kingdom would in fact be used (paragrapba 
29-30). 

(vi) 

(vii) 

The bearing of two, 'Viz., Biological Control of insect pelta in the W~ri 
Indies 'aad Low Temperature Research at Trinidad, on the other achel\l8ll 
I,ut forward by Council is explained (paragraph 31). 

One case-Wool research is deferred for further examination (paragraph 
32). 

·110!'!~U'd y,llpnl/ 

8. All estimates 10 this repott and also contributions where tho18 are OU!CItNted 
are given on an annual basis. In paragraph 351 of ite report the Im(M'yu.1 ('''",mit~ 
~n Economic Consultation and Co-operation recommended that financial liability for 
schemes co-operatively suppor\t'd should date from the let October 1933_ The."lo(", 
in all cases in which contril-utions may be mane, proviaion .ufficient to conr elKh~u 
months' costs would ha,·e to be made in the e.timatt>a for 1934-35, or opecial grauta 
provided by the /l:overnmenta concern"d in 1933-34 to meet the ellp'·ndlture jll' ~ill 
months of that year. To obviatt' this nt'ep .... ity which might pro,'e a difficulty to 

overseas governments, the representative of Hla Majesty'. Government in the United 
Kingdom made a statement whit-It Council i. glad to be ahle to place before gov"rn­
ments. 

So far as concern. -the amouut of the liahility of overseas It0v .. rnmenta which \t"iU 
fall to be discharged in the coune of the financial Yf'Sr 1934-35 in re.pact of tIM 
Farnham Royal, Slough and Low Temperature scheme., it is understood th"t the 
representative of Hi. Maje~ty'~ Hovernrnent in the lJnitt'd Kingdom will r .... omm .. nd 
to his Government to concur in an arrangement under which contributions from over. 
seas governments during the year 1934-35 WIll be based on a period of twelve 1IJ0ntha 
as from 1st October 1933. In other words. the :IOnu,,1 contributions of /l:overnm~nte 
41verseas will be lOme months in arrear, and will Le paid over as lOOn aa poaaible i. 
the next financial year. 
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IV. -'klleme. prO},OMrl hil Council lor u'ide fil/ancial support. 

9. The two schemes which come under this heading are:-

Suheme. Location. 

---,--_1-_ 
Institute 
to which 
attached. 

I . I I' I 
1. LaburatOI'Y for oollecting" Farnham HOllse, I Imperia nsht,ute 

breeding and despatching I Farnham Royal. I of Entomology. 
beneficial pBrasites. 

'2. Investigations into the Slough, Bucks Imperial College of 
cont.rol nf insects injurious Science and Tech-
to stored products. nolugy. 

Recent 
Annulli 
Grant 

from the 
Empire 

MArketing 
Fund. 

£ 

5,500 

4,000 

(For the sake of brevity these will be referred to hereafter as Farnham House and 
Slough respectively). 

In addition to these grant. the Empire Marketing Board has also spent on capit.'\1 
account snms of the order of £15,000 on Farnham House and of £11,000 on Slough, 
and at one period, the grant to Farnham House reached £7,000 a year. 

10. A statement of the reasons which have influenced Council in putting these 
schemes forward for wide co·operative Bupport, together with budget estimaw3 111 

ellch case, is given in Appendix B. Proposals in regard to finance in each case are 
,(Jealt with in thA following paragraphs. 

I'a-rnham H OU8e. 

11. The reasons for recommending wide co-operative support are very briefly :­

(i) Farnham House is the only centre for knowledge, information and training 
in the Empire in a specialised branch of entomological work to which 
entomologists in many parts of the Empire are giving increasing attention. 

(ii) Farnham House is equipped for, ha. done and is able to do specific work 
in the collection, breeding and despatch of beneficial parasites or in 
securing them when I'equired by entomological departments and sl1ol11d 
be able to do that work more cheaply than if undertaken directly. 

(iii) Calls on the sel'vices of Farnham House have been made in the past and 
!:Ire forecasted for Ilul y~ar from several widely separated parts oi the 
Empire. 

hnance. 

12. Council has examined the esiillllltes in detail. It cOllsiders that £5,035 " year 
.... ill be required to ensure the r~tention of " competeut organisation and staff. 

13. Council considers it desirable to work towards a system whereby adequate fees 
are charged for work done. Such a system cannot, however, come into operation for 
some time. When Farnham House was first started the Empire Marketing Fund met 
all costs. Later, charges were made for specific services but the charges did n.,t 
fully cover even out-of-pocket expenses. In the sums charged nothing was induded 
for the times of the regular .taft nor for overhead expenses. A sudden change to 
& basis. relyin~ solely on fees would It-ad to practical difficulties. For one thing 
the service which Farnham House can render does not yet appear to be fully realised 
by. entomological departments in all Empire countries. For another, departments 
whIch Intend to use Farnham House will wish to know the scale of charges_ For a 
.third, the workmg of any system of fees must be tested by experience. It is obviousl1 
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impossible in the abort time a"ailaLle to eolve all thoee points. y .. t onl..... 80m. 
certainty of income ia definitely aasured tbe trained scientific staff will lIut be tb" ... 
when demands for their service. are received. 

14. After full consideration of all relevant facts and ben"Sta received or lik~ly to 
be received, Council propos,," 10l' tb" consideration of governments that £5,035 a year 
be provided for Farnham Houae for a period of eighteen month. by th" following 
contributions :-

From the United Kingdom 
Canada 
Austrslia . 
New Zealand 
South Africa 
India 
Southern Rhodesia 
the Colonial Empire 

, 
'700 
1150 
800 
760 
7';0 

800 
110 
373 

15. A system of fees for all specific work don" on request .hould be intrudl1C1lIi 
with effect from 1st April 1934. Council T'I·oro."s to institute char/tes for all work 
involving more than two days of the time of anr of the regular ,clentlfic and ~chDl<l31 
staff who are provided for in the above l'.tlmate. The chargE'S made Will oonr 
(a) all travelling and suhsistence allowance.; (b) all othl'r Ol1t of pocket e,,!,.,~ 
specifically incurred by the Institution in doing "u~h work; (e) holf th" Mh.,.e. of 
the regular assistants for the time they are engag .. d on that work; and (d) a .mall 
charge towards overheads. Th" latter will be Ii per cent. on the total of (b) and (r-). 

16. If the arrangement referred to in the Ae~ond .I1b·pal·agI"Bph of paragraph 8 .i. 
approved by His Majesty'. Government in the United Kingdom and the propooal In 

pal'agraph 14 is ~ccepted by the government. conc .. nled, provision in their l3udl;ets 
for 1934-35 of 8ums totallIng £5,035 in all will retain the servi~ ... of Farnham HOIl .. 
till March 1935, and the governments concerned will be able to decid .. in the li\tht 
of experience gained during the enRuing year whether any, and if eo, what provi.io~ 
should be made on account of IlltUl'" e"penditl1'" of t.h. In.titution in fl1ture nl1d;(uta. 

81ougll. 

17. The rea_ons which have influenced Council to put forward this .chewp. for 
wide co-operative support are very briefly aa {"lInw":-

(i) At no other research institl1te in the Empire-and eom" independent­
witneasea have said at DOne other in the world-i. .ueh ey.temati~ And 
comprehensive work Ioeing done on the whole range of problem. aasociatect 
with the attacks of insect. on .torpd product... 

(ii) Improvement.. in methods of preventing or checking ill.ect infratation of 
stored products are of direct ecollomic importance to numeroua iute.pot. 
in all parts of the Empire. 

(iii) The work has reached the .tage of practi~al ar-plication, ... will I.e Hen 
from the instances given in Appendix B; bot to ohtain remIt.. of gen.-ral 
application the re ... arch work moAt loe oontinu~d. 

18. The research work i. concerned with th" in8t'cts and fUllgi which affect .tored 
products, the atudy. of methuds of fumigation, the penetrating power of fumigan~ 
gases, the concentratIOn of I{a .... s lD Bmall apaC<'8, And the ritike of fi~ attendant on 
fumigation. 

These are all questions of direct practical importance to many diverse int~rell", 
producers, port authorities. health authoribea, manufacture ... et.:. 

Financial Propo.al •. 

19. The proposals Counc!l put. forward relate 101e1y ~ the reseBrch worlo:, thct 
whole cost of which has hitherto been mel from the Empire Marketing Fund. J .. 



295 

the early days that Fund also bore the whole cost of practical applications of. the 
results attained from this research. Later, charges were. made for such ad /toe p",:,e. 
of work, but, most frequently, at rat .. s barely sufficient to cover out of \lOCKet 
expenses. Cooncil considers that, in futnre adeqoate fees should be charged for a:I1 
eoch ad loc work sofficient to cover all out of pocket expenses and to meet lD 

80 far as may prove practicablo the cost of the e •• ential research work. 
20. The intention to introduce such a system of fees clearly affords no security 

for the immediate continuaoce of the research. The present position is critical. The 
cost is estimated at £4,000 a year. The Conncil understar.ds that the continuance of 
this research work would be assored if the governments of the Empire w.,.-e preparoed 
.to provide funds at the rate of £2,000 a year, for the period October 1933 to March 
1935. In the estimates for 1934·35 8ums totalling only £2,000 need be provided lmder 
the proposal. set out in paragraph 8. Council suggests provision for a period of 
eighteen months for only half the estimated cost because it is given to understand 
that a private benefaction will supply the other half. The position will ha ,'e to 
be reviewed before the end of the calendar year 1934. 

21. After full consideration of the wide applicability of this work and the varying 
methode and articles of trade in the Empire, Council suggests for consideration 
that the £2,000 fr<!m the gove~nmen~ towards th,: research work calculating as always 

-on an annual baSIS, be provided lD thA followmg manner.' Instead of llla:"ing a 
specific contribution, Council understan.ds that the Government of Canada prefers to 
guarantee work t~ the Laboratory which on a syst<;m of fee. wi\l provide at least 
£150 a year. ThiS leaves £1,850 a year to be prOVIded which on the considEration 
.given, Council suggests might be distributed thus:- ' 

United Kingdom 
Australia 
New Zealand 
South Afrioa 
India 
Southern Rhodesia 
Colonial Empire 

C' oncl us i 011$. 

£ 
350 
600 
125 
225 
125 
250 
275 

1,850 

33. (i) There is no scheme which the representatives of all governments are 'C d 
to ~ecommend to their governments for financial support (paragraph 7 (i)]. pi pare 

. (ll) Two scheme&-Farnham House and Siough-are put forward b C '1 f 
Wide co·operatlve support. y ounCI or 

(iii) The contributions for these two schemes are suggested for a per d I . h 
months from 1st October 1933, at. the following rates per annum:- 10 0 elg teen 

Farnham Houae Slough 
(para. 14). (para. 21), 

£ £ 
United Kingdom 700 350 
Canada 950 160· 
Australia 800 600 
New Zealand 750 125 
South Africa 750 226 
India 600 125 
Southern Rhodesia 110 260 Colonial Empire 375 276 

5,035 2,00(' 

-The Canadian contribution takes the form of a guarantee of 
provide at least £150 .. year. work which will 
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(iv) In regard to one sch .. me of spPCial int .. ,· ... t. to certain rountn_Low Tenlpt'l ... 
ture research-the representatlves of tho .... ~,ountfl .. are auLmitting to their ..,."l'IIl­
ments proposals for linancial ,uPl'ort as follow. :-

Australia 
New Zealand 
South Afriea 
Southern Rhodesia 
Colonial Empire 

, 
',6fJ!I 
I,OUO 

1,700 
1)00 

100 

.,8()~ 

Although the grant from .the Empire Market.i~g Fund to thi. ~OI'k ~u £30,000' 
" year, the 'P61'), will be continued without curtaihng t.ho" a.peet. ID .whlcb ov .. ~a' 
Dominionl are particularly interested on the understandmg that approllimately £lO,()()() 
a year is l,rovided by overseas government. (paragraph 241. 

(v) No other contributions al'e suggested, though it i. propOlfd tb.t witb .lIed 
from lit April 1934 adequate fees be charged in future in a nUDlber of ca ..... 

(vi) The figures given above are on an annual baai., Under paragrapb 351 01 
the report of the Imperial Committee on Economic Comullation and ('o-opnation 
financial hahility is contemplated from 1st October 1933. Hia Majelty'. Go .... rnmeut 
in the United Kingdom will, it is understood, be recommended to concur in an 
a!'rangement whereby contributione from oversea. governmente will be aome month. 
in alTear, oltviating thereby the n .. cessity of maki.ng either provi.ion for eig~teeD 
monthl in the estimate. of 1934·35, or special grants ID 1933-34 to meet the 8llpe,·.iltlmt 
for the ail[ months of that year (paragraph 8), 

rvii) All cas .. s in which contributions are proposed Will have to be reviewed II<>fore 
the imd of the financial year 1934·35. 

(viii) Early intimation is requested of any dedaion to utilize the 'erYicea of tb. 
gra.~ land officer Mr. W. Davies during 1934·35 (paragraph 30), 

(ix) The aasistance rendered by the representative of Hi. Maje.ty'. Government 
in the United Kingdom i. acknowledged in particular in regard to the firu.nciai 
arrangement proposed in paragraph 8 of the report, iD rf'gard to the pr.eoervation or 
the ImpenHi aspect of the work at Aberystwyth, East Malting and Long Ashton and 
also in r .. gaTtI to the proposals made affectinIJ Low Temperature ae-rch. 

Nons ON AND BUDGET J:STIMA11I or (I) FARKBAX Housa; (II) 8WCGB. 

I. Farnham Howe . 

.I"'nrnhac:. House Laboratory was started in 1927 by the Imperial Inatitut.e or 
Entomology, by means of a grant from the Empire Marketing Board in order that 
ent~mologldts in the ~arious part. of the E.mpire might ha~e at ~heir dilPoaaI a properly 
eqUIpped ce,ntral statIOn, staffed. by BClenh.ts .pec~ally: tralDed ID method.. of biowgical 
control of Insect. pest, and nOXlOU8 weeds; tha~ 18, ID the method. of controlling by 
means of bent'fic181 parasItes and predatore the lDoect pe.t. which damage agricultural 
crops and forest. growth . 

. 2 .. The pnrpose of the l..boratory is to .tudy theM. beneficial paraaitea, and to do 
aU ID Its power. to supply them whe~ demands are ~ecelVed from entomologiat. fOf' the 
supplr of paraalte~ .to c;omba~ a ~rtlcular pest .. ~hl. la.t involVe!! a knowledge of the 
paraSIte, the locahtle8 ID which It can be found, Its collection at the suitable eeaeon.s 
possibly it. J.II~tipl!cation und~r !aboratory ronditions, and finally its despatcb iD _: 
dltlons permlttlDg Ita release 111 Its n .. w t'Ountry. 

3. Prolr:ess at. first was inevitably slow, ~ut Farnham Hoooe and the oervice it 
can render IS ge~tlDg known among ent~olo~ate in the Empire. Up to &pUtnber 
1933, over 300 shipment. had been made m.olvlDg approllimatel. two million beneficial 
parasit~. .All these were eent in. answer to 8pecific request.. 'ine nDmber of requate 
from dIfferent parts of the Empire has naturally nried, but the part. from whicla 
no requests have so far come are very few-certain of the c:oloni8ll. 
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4. In additi .. " to this specific work, )<'arnh"m House is rapidly becoming recog· 
nised as the "entl'e in the Empire for this 8pecialised branch of knowledge, Bnd for 
training in this work. Two of ita trained men are at work in the Colonies; an Aus­
tl'nlion entomolugist i. now at work at )<'arnham House, and a request has been· 
rocelved to train all Indian entomologist. 

5. The opel'lllive head of the Station i. D,·. W .. R. T!lOmpson, ~.R,S .. a Canadian 
who ha. obtained experience in this clu8 of work whIlst w,th the Umted States Depart­
ment of Entomology. Sir Guy Marshall, head of t.he Imperial Institute of Entomology 
c::erci.ea genel'lll 8upel'Visiun. 

6 Farnham House h"s in the la.t few years received requests for beneficial 
I,"rasites on peot. attacking cereals, forage cr~ps, deciduous fruits, vegetables, forest 
trees shade tl'eeo, tropical crops, and for para81tes on pests troubling domestIc ammals 
and ~8n. In BP8l'ch of these parasites it has had to send its assistants to many parts 
of the United Kingdom, ttl Franl· ... to CZl'choslovakia, to Hungary. 

7. The rea.on for suggesting Jo'arnham House for co-operative ouppo:1. are B8 
r"uows :-

)<;ntomologi.ls in all l'''l'ls of Ihe Empire are continuously engaged in finding me""s to­
conlrol insect peMI.. Mpanwhile. iml'rovempnts in world communications 8re constantly 
1I1t"'maing the ri.k of introduction into countries of new pests or of the introduction 
of in.ect. which in thpir new environment become pests. 

In certain ('lIses rhemiml, medmnical "nd cultllral methods of control prove 
impractieable. being either 100 costly or ineffective. Striking results have. in certain 
CU8es, been oLtained loy .earrhing for. finding lind introducing para.iles which prey 
upo'} the insect which has become Or threatens to become an economic pest. 

This R~arch for beneficial para.ites. their collection and despatch form a specialised 
brar.ch of entomological work alld its economical ('Ullduct demands a specialised 
technique. 

COllllcil has received evidence that elltomologisls ill many parIs of the Empire are' 
{;iving illcreasinl( nttelllion to the possibilities of biologicnl conlrol of insect pests. 

l<'nrnham H .. use is the ollly In-Wute ill the Empire' specialising in the biological 
contrul oi in.e('t p ... t.. It has 1I0W developed its technique. Beneficial parasites are­
upually to be fOlllld in IocIllities in which the pests occur bllt are l'omparatively harm­
less. The at·tenti .. " d rnll'mologift.s. however, is inevita.blv directed rather 10 the local 
p~.18 of crops 01111 trees thlln to the 10('111 p"rasiles which keep possiblv pests in 
cherK. It follows that when belleficial parRsites are n .. eded special search for them 
has usually to be made in other-and not infrequently distant-localities. Presumably 
eccnomy ought oHen to he secured by using an organisation specially trailled for that 
rurpose. 

As the cenlre for kllnwlfllge. information and training in this work, Fa~nham 
HCluse is of service to hll pa"ls of thE' Empire. 

In th~ past )<'arnhllm HOIIRe has rendered and. if continued, can rende .. special 
al,d direct 'service to official pntomologists in several Empire countries. hv, 011 request 
searrhing for, colleding alld despatching heneficial parasiles for which ihose entomo­
logists /1I'e seeking. 

~wing to its geographical locntion Farnham House can perform such specific 
8~rVlces I,n a IarL;er scalp for those portions of the Empire situate" in the temperate' 
zones than for tho.e in the tropics. but hy its specialis~d connections llJId knowledge it 
has shown that it CRn nlso ser\'e tropical countries. 

8. The cost of Farnham House has hitherto been borne exclusively by the Empir&­
lIhl'keting Fund. The estimnted cost is:-

Salari'l/-

(i) Directional Stal!­
Sir Guy Marshall • 

Dr. W. R. Thomp~on. F.R.I'I. 

(ii).OJlce Establishment­
Secretnry. accountant, librarian 

S labol'8tory boys, carpenter. gardener. cleaner, pl.t8 
inBUrance 

£ r. 

190 
1,333 

1.143 

28;;~ 
92L 

636 
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(iii) Trained A8818/ant....-
3 8ciAnt.i6c and I trainfld technically 1,606 1,60u 
Prov;den~ Fund contributions . 

Maintenance Charge8'-
Rates, fUAI, insurances, painting, repairs, petrol, gu 

plant, etc. 

Printing: 

Postage and stationery 

tlO 

) 

.~ I 
11:1 

76 

Books 60 ~ 1,0'" 

Garden tools. seeds, c&Buallab. labour 84 I 
i 

Travelling 50 : 

Laboratory mainten!\nce, chemicals. refrigerators. 
stores 

I 

193J 

Total 11.033 

/I. lilouUla. 

9. This laboratory is attached to and under the general luperYlllon of the IDlp.rial 
College of Science and Tcrhnol"gy. It was e,tabli.hed in 1927 by Empir. M.rketing 
Fnnd grants, anti ex'·epl. for rer~iph from charges for ad hoc piece. 01 work done. 
these grants form it. sole support. 

There are two aspects of the work, vi:., re,earch and the testa of it. practical 
application. The research staff include! entomolngiets. chemi.ts arId phYlici4t& A. i. 
described in the body of the rerort the Je!ear('h work i. directed Dot only to the 
reaction of insects to certain fumigants, but al80 to the behayiour and control of 
fumigants. The practical applications are carried out in wart'houael, . etc., UDder 
.ordinary pr .. r.tical conditions. It ia for these practical applications that. Cc.oncil 
col!siders full rharge. Ihould be made in future. 

10. Busine'8 interests are undouhtedly beginning to bile notice of the work don. 
by this laboratory. For instance, in the laRt fonr years the r"c.ipt. fo'( particular 
pieces of work have risen from £233 to £2,375. Inatances of thl'le particular piecea 
~f work are as follows;-

Work on: 
Pesta attacking stored cocoa 

copra. 
dried fruits • 
tobacco 

nutmegs 
kola nuts 

Mould da'mage on dairy produce 

At th .. inAtan". of: 
Gold GOR.t .• Nig"ria aDd t.h .. W.,.G Indi" •. 
Ne .... Z", .. land. Malaya. the Gold Coast. 
Australia. 

80uth"rn Rhod"',ia. 
Imparial Tobacco Co. 

Grenada. 
Sierra Leone. 
New7..ealand. 

AU8tralia, n. 

The use of ethylene oxide.. a Cyprus. 
fumigant. 

A standard method for fumigat.ing Trinidad. 
products stored in small quantitiee. 

The physiology of mould fungi on 
timbers. 

The fumigation of rags 
The fumigation of second·hand 

clothing and blanket .. 

Forest Producte Laboratory Prinroetl 
Ri8borough. U. K. ' 

Woollen Research A880Ciat.iOD, 1:. K. 
Crown Agente for the Coloniee. 

The resilltance of inaecta to chemical Imperial Chemical IndUlUiea. 
fumigants. 

The deratisation of ships by fumigants Ministry 01 Health 1:. Ie. 
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Those instancel also illustrate the wide practi('al applicability of this research 
, .. ",k, 

]1, The work is unJer th~ immediate control of Professor .T, \V, Munro, who 
occupies the Ch"ir of Entomology at the Imperial College of Science and Technology. 
He receives an honorarium fOI' his .en·ice. 

12. The work wiII collapse unless provision is made to continue the essential 
lesearch work. The annual t08t of this research work i8 estimated as follows:-

Staff, 
(i) Dlreclional­

(Professor Munro) 
(ii) ScientifoJ Staff-

2 Chemists, 2 Entomologists, 2 assistants 

Provident fund 
(iii) Nan·technical Siaff-

Clerk (I), 3 Laboratory boya, cleaning, insurdnee 

(iv) Maintenance Charges­
Rates, taxes 

Gas, light, heat, electric current 

Repairs and maintenance 

Stationery, postage and administration 

Laboratory apparatus and stores • 

Travelling • 

Total 

ANNEXURE HI. 

Empire .Va,l.·ttlllll B{)(lfd. 

£ £ 

150 150 

1,935 1 
( 2,083 

148 I 

531 

1371 

350 I 
1071 

531 

~ 1,231 

110 I 
480 

50J 
3,908 

REPORT OF TUE AVVISORY COMMl'I'IEII: ON INFESTATION OF STORED PnODUCTS. 

1. The Advisory Committee on Infestation of Stored Products was set up in 1927 
to assist in de\'eloping investigations into the infestation of .tored products loy insects 
and fungi and to advise on re_earch work designed to "ol"e some of the problems 
pl'~,entp!1 hy that infestation. As long ago as 1920 a special Committee of the Royal 
8",·;et.y, which considered the pests of gl'ain, recommended in its tenth and final report 
I.hat the studv of Ihe infestation of grain by insects should be continued and extended 
to include other products. The Imperial College of Science and Technology took up 
this suggestion lind some preliminary work had already been done on a small scale 
by PI'ufessor J. \V. !\funro. This work showed the desimbility or extending the 
illvestigat.ions and basing them on a .ystematic study of the pests concerned. With 
the aid of a grant from the Empire Marketing Fund. a country house near Slough 
",ss bought and fitted up as a Field Biological Station. and Professor Munro was 
.. nahled to begin an examination of certain products warehoused in the Port of London. 
'j'\,(. Advisnry Committee was appointed by the Empire Marketing Board to advise on 
th, researl'h thus inaugnrated. The Biological Field Station at Slough has been sup­
porII'd by further grunts from the Empire Marketing Fund up to the dissolution of 
tll3 Empire Marketing Board. 

2. The first main prohlem undertaken was a study of the insects infesting coroa in 
Sinre. This involved a thorough examination of the ronditions under which cocoa 
was wan'ho~lSed and of the goods which wl're stored nMr enough to it to be po.sible 
SOUI'Ct', of IIlseet inft'station. Further work at the docks involved examinations of 
(h·;.,1 tr~its--particlliarly Australian 8ultanas----('opra, tobacco, certain nnts and syices. 
A fter tills work had been going on for about a year. it was found that the chief pest 

11 
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.,f stored cocoa-the moth Ephestia EJoJtdla-had beguD tQ illf .... L tohaloco and, at the 
I'equest of the South~rn Rhode.ian GovernmPllt. Ull illvt'8tigatioll was started inlo the 
plot.lem thus presented .. 

3. Two puints emcrg~d f!"Om th",e early ,tuJi"., .·jl.,-

(b) 

that the exi.ting knowledge of the ppsll d"teded \\'u iIlAutf,ci."L 10 ·.lIow 
of adequate control meaour ... being dp\'ioed, hnd 

that it became more nnd more desiralole to' have information aa to the condi. 
tlOns affcding the infested g'lOd. during tr.n ..... rt and ill their ("Ountri ... 
of origin. 

4. The work of the Biological Field Station thus feU uDder tlir .. lllain I ... dings:­

(a) a continuous .. ·.earch into the N'ology and phy.iology of Lhe pri~il'.1 illMld 
pests infestillg stored products; 

(b) continuolls research on the physical and chemical problem. ulIJerlying th .. 
st .. riiisation of illfested produce by heat, and by cold and by fum'gant 
gas j 

(e) a lIumber of .pedal .urv .. ys of rarticlllar produch, with a vi .. w to finding 
immediate measures for ch~cking damage by in.et·tI and mould fungi. 

5. The whole of the work on sp .. cial problems dependa, ultimately, on the continuedo 
progress of th" fundam .. nt,,1 "esearch pro!rramme. It i. only throu;(h 8 knowle,11!8 of 
the life cyel ... and th~ pe('lIiiarities (,f the impel, conc<'rned, that it i. po~.i"le to 
devise effective m .. an. of controlling them. Thi. knowlcd~e haa, in the paat, been 
fragmentary allJ Ilnrertain and ha. 1I0t b'·f·n "IIOici. nt to l;iH .. r~"aH" lead w .. ·,ud. 
vrllrtical menAures of impro\·ement. a8 waR ,hown at an .&I"ly stage of the inve.tigation •. 
il"'to th~ ir:fe~tation of cocoa and tohacco by Ephestia. It wu n"c .... I1,")', at one 
stage, ff"r the whule "~·.!.matjc arrangement of thi. ,pede. tf, be ,,,vi(l(·d and Itar" 
Blill exi, t in the knowledge of ita life hi.tory and habite. The in .... tij{ationl ... t 0It 
foct at the Riologiral Field Statiun t hilS ft'present a nt'w departure in applil'd 
entomology. If the fundamental knowl"dgf' whirh i. nnw hl'inlt lOulll.t at th .. I"i .. ld 
IStation ,'.nd in the warehou!e. had he .. n avail .. hle in the pa.t, it il likrly that 
Vll8t lo •• e. arising from in.ect inf"8tation mj~llt have J,ft~!, avoid"d 

6. The work of the Field Station fall. into three branches of scienc_entomologt· 
cal. mycological and phY8ico·ch .. mical. The hasic prohl"ma calling for Mudy in thi. 
field. a8 in all biolog;cal r ... earch, are roncern"d with the reactions of living orgnniom. 
to their envirOlllnellt.-·in thi. C,8e partirulally to rhangee in tpmperat.1lre a"d humidity 
-8IHI to' causes inhibiting Or deterring biological prorp."".. This fundamental re..,arch 
work i. ~s8ent.iill to the practical service8 which th~ Biologi(· .. 1 held Rta. ion is Je"l!"ne.t 
to render and, unle"s .arrangements can he mad .. for the ('ontiOlllltion of this res .. arch 
programme, the lit.ility of the Station in inv"st.igating special and urgent prol.I"1N and· 
m suggesting methods f,' control, will rapidly be dimini.hed to vanishing point. 

7. On the entomolOjtlcal 8ide the work "a~ been concerned with the in""rt. inf".tinlt 
(ocoa, dried fruit and t"bacco in the first rlac... Other inve-till"tiona have dpalt with 
the insect pesta of nutmegs, kola nuto, ('opra, with the furniture mite and with the 
gAneral que8tion of insect respiration. 

Copra, cocoa. kola nub and upholstery fibres .ubject. to the .ttack of thf' furniture 
mite have also been the subjects of mycologiCAl investigations. 

8. The physical and chemical side of the work ioelu,le. a storfy of th .. m~thC(l!l 
nf fumigation, the penE'tratinl; power of fumigant lla~e8, 1 he concentration of 1;30 ... in 
small spaces and the ri.ks of fire attE'ndant on fumigntion. 

In thilt field of work the Station hal made notable prOW'"." by d"",ising apparatDor 
and m~thods wherehy for the firpt time ill history of fumiJat;')n the llt'ha .. i,)ur .nd 
effects of the gIves useJ can be accurlJtely determined. 

9. Up to the pr".ent. the chie' Empire cntlntril'. whirh hllVe •• hd for t .... 10,,11' 
of the Biological Fipld Station in spl'cial pie('e. of work are :-the GoM Coarl., Nigeri .. 
and the West Indies (cocoa): Malaya. the Gold Cosst and New Zeal:md Icnpra): 
Australia (dried fruit.s and tobacco); Southern Rhodesia (tobacco); Grenada (nutm .. g., 
and Sierra Leone (kola nuta). 

The work is. however, of general importance to aD Dominion!! aDd Colonies. 
particularly in view of the fact that the Slough Station ia th9 only one of ita kind' 
in the world performing this special function. Apan from the need. throughout th. 
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Empire of improved mt'thod. of sterilising food.tuffs and other produce, special prob­
len.s have ari.~n in fome of the Dominions (notably in South Africa, Au~tralia and 
&lJtheru Rhodesia) and the Slough Laboratory has been called UPOil to help in 
J~ .. I'n!; with these proLlems. The Australian Dried Fruit Board have noW' entrusted 
the wtlOlH work of fumigating their produea to the LaLoratory and propo.e to increase 
their contriLution for the coming year. Certair. South African organisations interested 
in prubltms affecting fruit and tobacco have obtained information from I·lme to time, 
htiL, so far, ad hoc problems calling for special inve.tigation have not been sent from 
l::Iouth Africa. The Southern Rhodesian Uovernment has, for some few years past, 
contributed, together with the Jmpt'rial Tobacco Company, tOlVards an inve.tigation 
of toL .. ,·co ppot, anll these contributions "re asound for the ne't twe· years. The 
Au.tralian tobacco industry is also contributing to this investigation. New Zealand 
1',,0 requested help in research on mould damage to dairy produce and aloo on the 
idesIation of copra. Both Nigeria and the Gold Coast, which hl\Ve bee II co-operating 
in tbe study of prohl£m·.l affecting cocoa, have recently asked for help in dealing with 
iii'" Ephf'~lia moth and moulds. the imlJortance of which in "he cOlJlltr~· of ori~;i.1 was 
first reali.ed d8 the result of work nt Slough. Through the Trade Cr,mmissioner of 
Cy~ru_i an investigatiun of ethylene ex Ide as a fumigant for potatoeE Infested by tuber 
moth wus curriNI out on Leh'alf of the Cyprus Govemment and yielded prattical 
re.nlts "r the highest importance. The Direct,)r .'f A~ric'dture in Trini.bd has "Eked 
for a •• ,st.anec in devising r\ standard method of fumigating stored products in small 
quantities. 'fh" WeRt Indies are also int"rested in lesearch work on cocoa, copra 
anrl tobacc·o. Other Colonies have consult~d the Station on various prohlems. 

10. The unrque servicD rendered by the Siougi. Station is thus Of iutere.t and 
Importance to all countries in the Empire. Although specific problems have not yet 
tleen put forward hy Canada or India. it seems clear that the work is likely to he of 
v:llne to both those countries. The point that most. needs underlining is that special 
nr/ Iwe investigations, which seem likely to hel'ome more nume>rou. as the !:Itation 
hel'omes more widely known, depend for their solut ion on the carrying out of a conti. 
IlU0US programme of fundamental research. 

11. it has for some time been evident that the services Of the Labo!'atol'Y have 
thu highe>.t practical value, not only for imported products, but in various brunches 
of h·j111~ production and in public health. The Mmistry of Agriculture is int", eaten 
in the methods whereby potential inse>ct pests may he exc\ude>d from entry into the 
L'nited Kingdom. The Ministry of Health is concerned with the effeets which measures 
of sterilisation or protection from attack by insects may have on the deterioration or 
adulteration of foodstuffs. The same Department is interested in the bed bug problem 
and its relationship to slum clearance and also in methods for the destruction of 
ratA in .hips aA a safe>guard against the spre>sd of plague. The "ork is of inte>rest 
10 the Departme>nt of Scie>ntinc ond Industrial Research. as an e>lement in food 
J..refe>rvfltion and also on account of the studies on the> infestation Of timber, which 
hnvr been carried out in conjunction with the Forest Products Research Laboratory. 
At present this Department contribut.,s £450 a. year to the Station for research on 
tile physiology of the mould fungi. 

12. A. regard. Cocoa, the Biological Field Station has co·operated with the 
fhitish A.wcintion of ne>se8l'ch for the ('Oro8, Chocolate. Sugar, Confe>ctionery and 
Jam Trades Lnboratory, and with the Cocoa A~s()('iations of London and Liver­
UlIO\. It is of interest to note that. these last two Associations are now combining 
with the Confectioners Alliance to c:\rry ,Jut researches of their own. hearing on the 
iufestation of cocoa.. l'he Stntion has at.o co-operated with ihe> Woollen Industries 
Research Association in connection with the fumigation of rags and with the Crown 
Agents for the Colonies in conne>ction with the fumigation Of secondhand clothing and 
blankets exported to certain Colonies and with the design and construction of 
fumigant plant for agricultural produce>. 

13. Mention has alre>ady bee>n made of the assistance both practicnl and financial 
given by the Imperial Tobacco Company and Imperial Chemical Industries. It should 
he emphnoised. however. that. with the exce>ption of these two contributions. the 
snpport given by industry is de>finitel:v inte>nded for nil 11oc inve>stigation. and not for 
the carrying out of I he gene>ral rese>arch programme. This programme is quite diffe>rent 
from t he special studies ~hich are undertaken to d~nl with urge>nt indh'idua! prot.lema 
Bnrl. althongh it is of the highe>st value-and is inde>ed the essential foundation of the 
whole work-it is evident t hnt the stage has not yet he>en reached at which industry 
ca'! be convinced of this. The questions with which it (leals seem, at first sight, to be 
rrmote from the immediate interests of industry a-n'il commerce. When me~nants 
and ethers are bitterly complaining of insect infested fruit and threatening 

U 2, 
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'" bl'e..~ their contracta for tbi8 rea80n, it i. diJlid to pe!'llUde tbe _llinl firm to 
rrov!de funda for the study of the partial \"Bpour p!'Maure of fllmigant gu... or 
of tb. cauoe. of infertil ity in "ertain ineectl. !Ii en.thele •• , tha al'par~utl,. "'&CIemic: 
lJtudiea of the behaviour of gnse. lind of the habits of imect. and thel. "aryinlJ fertliaty 
under dilJ .. rent condition, have led to a bette. Dndentandinlf of the prubll'l1lll of 
infeStation an~to quote the lingle example Of th .. work on Australian dried fruit­
to a great improvement in practical treatment. 

14. To sum up, the Committe.) i8 rtrongly of the opinion that, unl... the 
f .. uaamental r .. search pl'Ogramm .. can be adequately provided for, the ad /lot: work 
will, in a 8hort time, become virtually impouible and must lOOn rome to an end, 
",h~n the power of the Station to be of aervice to Government. and finn. in Empire 
countries would be exhausted. Tbey consider tbat the .. rvieee available at th" 
Diological Field Station are such as cann<'t be obtained from any other institution in 
the Jo.mpire or ontside it; and that it is to the interesta of 1111 countrle. in the t..m,iirr to 
,urpnrt the exi~ting orgnni .. ~hon5 for th .. ~nnd .. ct Of the f:mdampntal re_rrb on' ... hich 
tl'e lJ~~cticql <""VIC". of th .. Hiolo;tical l-i .. I,1 Stilt ion mu,t l'e haat'd. Th"r (OnAP'Inentiv 
~p.gurtl it as of the highest importance that the nucleu. of 8taft, orgAllisatlOn and "Quip­
rr:pnt should b .. kept in being nnd that the Station should b .. aSAurpd of 8UI'p"rt over 
~ 8ufficient period of Y('ars, not 1 ... 0 than five in the firat instance 

15. The present position of the Biological Field Station •• regard. Finance ma,. 
I e ~umrnari.ed 88 folkw.. The grant received from the MAoI'keting Jloard during 
the PalOt six months was reduc .. d from £4.000 to £3,000 per annum. Thi. entailed 
th •• reduction of the mycological work, which i. much re!Cretled. Payment.a from 
outbide aourees for ad hoc reaearch continue to increaae and the follo ... in, record .h ...... 
that stead:v progreso ia being made in interesting industry in the ... ork of tb. Field 
Station. The amounts rec .. ived from indu~try fur luch work during tb. put four 
lear, are as followA :--

1929 t') 1030 
1930 to 1931 
1931 to 19:12 
11132 to 1931 
1933 to l!)U 

! 
133 
731\ 

'781 
1.'711 

1.37/1 (promill8Ci). 

Whil.. th .. oe r,""ord. are en('Oura!(inll they cannot nplace 1[1"&lIt. formerly mad. "y the Empire Marketinll Board and the main diffiMllty in ronlinuing the re_reb 
wmk will he to oMain fund. fot' general releaJ"{'b work. Tbi. matter i. lIiving aeriou. 
eonrl'fD to the College Authoriti'! •. 

It i. estimated that the bare minimum whicb will he need .. d to k""p tbe nurlpul 
ergsnioation in bein.z and to continue the fundamental r ... earch prOlframmH I. £3,000 
.,.., annum. A fuHrr financial .tslement from the Imperial C(,Il .. ~e of Rcien('e and 
Technology i. appended. 

16. The C.xnmittee accordingly ncommend-
(1) that every .. /Jort be mnde to provide proper financial support for the fund. 

mental research "'ork of the lliological Field Station, and 
;2) tb,t ~h .. Empire Markpting Board should hring this r..COD.m."datiofl. togeth .... 

with this Report of the Committee, to the notice of the Executive Council 
of Imperial Agricultural Bureaux and of the British Departmeota 
interested. 

Mt'P'tmbtr, 1933. 

E. M. II. LLOYD, 
CAairt/IQJI 0/ tAl Committee. 

FINANCIAL SJATnl~ TWI" "lfl h'PEnIAL C'1JI.uvJI OF S<-aw<;I oUfD TECJfJlOLOQT. 

'1 be following statement sbowl the cost of urkeep and mainfenance of tbe Biolo­
j!icaJ Jo'lcld Station at Slough and in particular tbe re1ation.hip between the grant. 
h:therto received from the Empire Marketing Board and thoae received for ad !toe 
pUlposea. 
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The original grant from the Empire lIlarketing Board over a five year period was 
a s"m of £3,500 per annum rising to £4,500. The maximum of £4,500 was never 
"'ached Lut was approached in 1930-31 when a total grant of £4,420 was rpceived 
frr,m the Board. In the following year the grant- was reduced to £3,650 and. in 
1932-:i3 was reduced io £3,000. Because of the reduction in 1932 th" mycologIcal 
work had to be ahandoned and, ~xcept for certain researches financed by the Department 
of Scientific and Industrial Research on the physiology of moulds, this mycological 
work has ceased. The sum of £3,000 was completely uEed up in maintaining the 
ch~mical and entomological .ectiona of the Laboratory. 

The following statement of accounts for the year 1931-32 shows the g<lneral 
nalure of the expenditure :-

Ezpenditure. 

'Co axcefa of Expenditure over In('ome brought forward from 
1808t account . 

• To Salaries and Superannuation Contributions 
To Wages and Nation,,1 Insurllnce 
To Travelling Expenses, Laboratory Materials, Stationt'ry. 

GII\SBwa.re, eto. 
To Rlltes and Taxes 
To Lighting, Heating, Water and Power 
'Co Maintenanoe of Building, 
To Administrative Expenses 

Total 

£ •• d. 

87 7 0 
3,949 12 ; 

375 17 II 

5G6 17 9 
103 17 6 
317 • 8 

II' 
, 2 

SO 0 0 

------
5.619 14 7 

·This co'-ers the expenditure on the following staff :-2 Research Entomologists, 2 
Field Entomologists, 2 Chemists, 2 Mycologists and 2 Research Assistants. 

By C808h per Empire Marketing Board 
By GrantB-

Australian Oried Fruits Board • 

Income. 

High Wycombe Bnd District Furniture ManufactuTt's 
Federation 

High rommissioner for Southern Rhodesia. 
Imperial Tobacco Company 
Imperial Chemical Industries 
Trade Commissioner for Cyprus 
Societe des Crins, Averseng, Brussels 
Messrs, Weber, Smit.h and Hoare, Ltd. 

By Excess of Expenditure over Inl.'ome to date 

£ II. d. 

680 10 6 

280 13 8 
201 0 0 
197 12 0 
300 0 0 
50 0 0 
25 0 0 
6 5 U 

----

Total 

£ II. d. 

3.300 0 0 

1,641 2 
678 13 5 

5,619 I, 7 

}'rom the above statement it will be ~een that tha net cost of tho! Station to the 
College, when special grants for ad hoc research are Rubtrscted, is approximately 
14,000 per annum. It is estimated that if the mycological section of the Laboratory 
is dOsed and other work i. somewhat restricted it should be possible to maintain the 
f:eneral research for approximately £3,000 per annum but. to go below this would 
seriously endanger the work of the Station as a whole. In these estimate. the salary 

of the Director of the Station, Profe~sor Munro, is -not included 88 it. is born" oa 
uther votea of the College. 



AI hal heen pointt>d (lut in th. CommittH'. repon tho' fld AM lt1'8nh hi~b"rto 
rt(,Pived do no tlore than cover the actual expenditure on salarie., wages and materi.l, 
rC(luired by the work itself and in lOme eaaea, aa in the work for the Auolralian Dried 
l:ruits Board. the lum doea not cover the whole of these aenk .. rendered. Thu. the 
gram of £580 from the Australian Dried J!'ruit. Board covered the .. lanN of two 
eut.omological rcseareh a!l8iatants and their travelling RlIJIftU"I but the aenice. "f tb. 
two chemical assistant1l who are engaged l:alf·time on the work had to be provided 
at. the expense of the general resMrch programme. In this particular ease the setioa 
was ,justified only because the Australian dried fruit problem afforded facilitiN for 
apecial work on the physics of fumigfttion which could not have been done otherwiae. 

It is evident that if the Station i. to be ill a !>Osition in fulure to carry out a 
large volume of ad hoc r .. search work. often at ahort notice, it will be n ....... a1')' to 
k .. ,,1' a small permanent .tall for such purpoae., in addItion to the nucl..... ,tall 
employed mainly on general re.earch. Charge. for ad lux reaea ... ·h mu,t tl"'r .. f"r~ 
in future include an overhead charge 10 al to enabl. the financial pooition to be 
.. ound ev .. n if demands for such work fall 011 temporarily. 

TI,e 18th Ocel)ber 1933. 

H. T. TIZARD, 
nector, 

Imperial Collff/" 
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APPENDIX XXXIV. 

NOTB. DA1"E1I 'l'HE !h.'H FIolBIWABY. 1934. BY SECRETARY. ON SUBJECT No. 3.-Rzeo)(­
MENDATIONli or THB LOCUST COMMITTEE AT ITS FU'TH MEETING HELD IN JANU.UlY 
1934. PROPOSALS rOR CONTINUANCE AND FUR1'HER PROGRAMliE OF WORK, 

In February 1933 the Advisory Board ~pproved of the recommendations of tbe 
fourth meeting of the Locust Committee for the extension of research work on Locusts 
for one year from the 1st April 19~ and the lines on which that work shoul~ be 
·carried on [page 2. para. 6 of the prmted proceedmgs of the meetmg of the AdVISOry 
Board held on the 16th February 1933 (not printed)), Briefly. the recommendations 
were that Locust Research work should be carried on at Pasni and other places under 
the Imperial Council of Agricultural Re ..... rch under the charge of Rao Sahih 
Y. Ramachandra Rao as Locust Research Entomologist with headquarters at Kara~hi. 
and that the work at Lyallpur should be confined to the study of the biology and 
bionomics of the locust for which a suitable grant should be made to the Punjab 
(;oV~l'llIl1ent in tI,e ubual way. th~ work to hI done l.y Mr, Afzal Husain, These 
l'ecommenliations have been gi\'en effect to and work hru; been carried on accordingly 
during the year 1933·34. 

2. The present sanction fnr the scheme expires on the 31st March 1934. The Locust 
Committee met on the 15th and 16th Jannar-¥, 1934 ,to "eview the work done. during 
the year. under the Locust Research Entomologist. Karachi. the Assistant Locust 
Research Entomologist (Pasni) Bnd Mr. Afzal Husain (Lyallpur) aud to consider the 
future of the two schemes, Attention is invited to the reports of the work done by 
the Locust Research Entomologist, Alltlistant Locust Research Entomologist and 
Mr. Afzal Husni" and other papers cilculated to the Committee (Annexure. II-IV-­
not printed). 

3. Frem the proceedings of the 'fifth meeting of the Locust Committee (Annexure 1-
Ilot printed) it will be seen that .the Committee recommends the continuance of the 
Locust Research Scheme for another yeBr with effect from the 1st April 1934 and has 
made the following recommendations on the more important points of detail:-

(1) The present system of extensive survey of the Baluchistan and Sind-Rajputana 
potential breeding grounds should be continued during the year 1934-35 and in addi­
tion intensive survey work should also h .. ·carried out, in a small area: the area for 
intensive work to be selected by the Vice-Chairman. in consultation with the Locust 
Research Entomologist. 

(2) Work at Pasni should be continued with the two additional observation posts 
sanctIoned last year. 'Viz., at Gwadar and Turbat. 

(3) The work on the biology and the bionomics of the locust carried out at Lyallpur 
under Mr. Abal Husain should be continued during the year 1934-35 at a cost not 
exceeding Rs. 6.660. It is expected that the work will be completed during 1934·35. 

(4) The following ad<litional staff should be engaged :-

(a) ,Two fieldmen and two messengers for the Survey Party. 
(b) Two fieldmen for the intensive survey work l'£ferred to above. 

5. In view of the fact that a desert laboratory for Locust research work at Pasm 
is likely to be required for at least three yeare from now. better accommodation than 
the present mat huts is necessary for the laboratory and staff. The Committee 
recommends that the following simple buildings should be constructed at Sadirelc 
(about 2-3 miles from Pasni Town), Pucca building for the locust research laboratory 
and mud building and out-houses for the residential accommodation of the staff and 
inferior servants respectively in the vicinity of th6 laboratory at an estimated cost of 
Rs. 6.000 in all. 

(6) The Locust Research staff should be given increments as proposed in para. 9 
of the proceedings of the meeting of the Committee held on the 16th January 1934 
(not printed). 

4. The total cost of continuing the schemes during 1934-35 as recommended by the 
Committee is estimated at Rs. 83.606. i ..... Rs. 77.946 for the scheme under the Locust 
Research En~mologist 'Vide ~e statement (Annexure J) appended to the proceedings 
of the meetmg of the Commlt~e helel. on .the ~6th January 1934 (not printed) and 
Rs. 6.660 for the work on the bIology and bionomICS of the locust to be carried out at 
Lyallpur. 
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5. From Encloaure IV to the note circulated to the l.ocuet Committee on .ubject 
No.1 [Annexure No. Il (a)] it will be ae<?1l that. the total co.t. of the I.ocu@t Reaeareb 
Scheme up to the end of the year 1933-34 will come to about R •. 2,87,380. At ita 
meeting held in November last the Gonrninlt Body approved of an exr.nditure o. 
R •• 63,000 to meet the cost of the acheme if It. i8 extended in 1934-35_ •• tat.d in 
the preceding para. the cost of extending the scheme during 1934-35 comea to 
R&. 83,606 or Re. 83,~ (round). If the Committee'. recommendatio.. are approved 
by the Advisory Board aanction of the Governing Body will be obtained to the higher 
figure (Ra. 83,600) by circulatiop. 

6. The recommendation. of the Committee are DOW for the coneideretioa of t.h. 
Advieory Board. 

(AlINUUllB Y.) 

Budget eatimate. 0/ the oflice 0/ the LocUl' Re.earcA glltomologid III .A. I"'~ 
Council 0/ .Agricultural Re.fard, Karachi, lor tAt rtar 19,,-86, 

L0c08'l RK8uac11 Scull .. 

A~BEADQUARTERS-

I, Pay of (ffieer (Locuat R«earch Entc:m<Jlogiot) at 
RI. 1,000 p. m. . . . . . 

Karachi Leca! Allowance to L. R. E., et Re. '111 
p. m. 

2. Pay of Establishmer.t :-

1 Lccust Rec.earch AB8iEtant at R •. 160 p. m. 
1 Head Clerk at Re. 115-3 p. m. up to 8th Jwe 

and Re. 124·13 frem 9th Juu 1934 
1 Second clerk at R •. 62 p. m. . 
1 Typiat at Re. 3'1 p. m. . 
2 Compiling ABI!iEtante at RP. 6'1- p. m. each 

2 Fieldrnen at Re. 31 p. m. each 
1 Lorry Allcwance t-o Fieldman a,t Re. 10 p. m. 
2 Peone at Rs. 18 p. m. each 

Karachi Mea! Allowance to SUJ'ericr F .. tab-
liahment. . . . . 

3. Travelling Alkwance cf Officer 

4. Tra,-elIing ADow8D(e c.f Establiabmed 

5. Lea,-e and Pemicn CcLtributic.nll :-

(a) Officen 
(b) EstabliabmeLt 

8. Contingencies, Supplie8 ar:d Ser.irea • 

Total 

Ra, .. p. !Y. 

1,920 0 0 

1,464 0 0 
824 0 0 
4" 0 0 

u,ooo 

1,808 0 0 (-Karachi local 
allowan ... hu 
been P"'".videci 
...... at.ely.) 

604.0 0 
120 0 0 
432 0 0 

7,l1f 

762 

UOO 
J,6000 

32.613 



301 

B.-SURVEY PARTIES-

1. Pal' of Establishmer.t :-

1 LOCWlt Rerearch A88istant at Rs. 336 p. m. 
up to 7th June and Rs. 350 p. m. from 8th 
Jur.e 1934 . . . . . • 

Locust Rerearch Assistant at Rs. 160 p. m. 
, Fieldmen at Rs. 31 p. m. each 

2 F1eldmen at Re. 30 p. m. each 
6 Messengers at Re. 12 p. m. each 
2 Peons at Re. 15 p. m. each 

Ro. a. p. Ro. 

4,134 0 0 
1,920 0 0 
1,488 0 0 

720 0 0 
864 0 0 
360 0 0 

------- 9,506 
lI. Travelling allowance of establishment 4,500 
3. Leave and Pension Contributions for olle LOcuEt 

Reo-earch Assistant 775 
4. Contingencies, Supplies and Services. 3,000 

Total 17,781 

C.-PASNI-

1. Pay of establishmen t :-

I.-PaBni. 

Rs. a. p. Re. 

1 AA"i£tant Lccmt Rerearch Entomologist at 
Rs. 370 per memem 4,440 0 0 

1 LoCllst Research Assistant at Rs. 160 p. m. 
plu8 Re. 75 per memem 2,820 0 0 

1 Clerk at Re. 52 p. m. 624 0 0 
4. Fieldmen at Rs. 41 p. m. each 1,968 0 0 
2 Fieldmen at Re. 21 p. m. each 504 0 0 

3 Messengers at Rs. 12 p. m. each 432 0 0 
2 Peons at Re. 18 p. m. each 432 0 0 
1 Water Carrier at Re. 10 p. m. 120 0 0 

11,340 

II.-Ambogh. 

1 Lccw.t Rerep.rch Assistant at Re. 125 p. m. 1,500 0 0 
1 Fi('\cIman at Rs. 41 p. m. 492 0 0 
1 Fieldman at Re. 30 p. m. 360 0 0 
1 Messenger at Rs. 12 p. m. 144 0 0 
1 PeJn at Re. 18 p. m. 216 0 0 

2,712 

2. TravcllUlg al1o",ance of establisbment 4,000 
3. Contingellcilll'. Supplies and Services 3,500 
4. Constntction of a lAboratory and Quar~1'8 at 

Pasni 6,000' 

Total 27,552 

• 



. A.-Headquarters 
B.-Burvey Partiee 
.c.-Paeni, etc. 

808 

8um_ry. 

Grand 'fotal 

ENCW&ua& IV TO AJOIUVU U (~. 

003' 01 'he Locust RuearcA 8el1eme. 

1930·31 (actuals) 
193J ·32 (actuals) 
1932·33 (actuals) 
1933·34 (probable) 

Total 

Ra • 

32,613 
17,'781 
2'7,1162 

'71,O'S 

Ra ... p. 

19,065 , '7 
98,46'7 a '7 
9'7,32' 16 a 
'72,522 0 0 

2,8'7,380 J 6 
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APPENDIX XXXV. 

RI!!PORT or THE FaUlT RESEARCH COMlIUTTEE' HELD ON '21ST FEBRUARY 1934. 

,Present-

Dewan Bahadur Sir T. Vijayaragha\'acharya (Chairman). 
Rao Bahadur D. Ananda Rao. 
Mr. R. O. Allan. 
Dr. W. Burns. 
Mr. B. C. Burt. 
Mr. P. H. Carpenter. 
Dr. P. S. Hud.on. 
Mr. S. K. Mitra. 
Mr. A M. Mustafa. 
Dr. S. S. Nehru. 
Mr. Nizamuddin Hyder. 
Mr. J. H. Ritchie. 
Mr. C. V. SaRe. 
Mr. H. R. Stewart. 
Mr. O. T. Tait. 

Subjert .'4 (i).-Jlolllrllis/on Irllit canning 8rhnne.-Appendix XXXV-A. The 
'Committee have considered the revised scheme submitted iR accordance with the recom­
mendations made hy last meeting of thJ Advisory Board and, after consideration of 
,details, l'ecommend the scheme for sanction. 

Subject 34 (ii).-Application fr01n the Government of the Central Pro~';nces lor a 
urant lor a scheme for "senreh I)n th. orany" crop of the Central Provinus.-XXXV-B. 
The Committee considpr that the ~chelllt) will be of benefit to a numb£\' of provinces 
and that the Centl'al Provinces is the most .uitabl .. centre for work on the "Santra" 
type of orange. With reference to the programme of work, they recommend that due 
attention should be paid to the work which has already been done in India on citrus 
fruit. notably on the effect of different root stocks, on the die-back disease and on 
certain pests. It is considered that the grading and packing experiments should be 
carried out in consultat;on with the Expert Advis~r in Marketing to he appointed by 
the Impel'i,,1 Council of Agricultuml Research. This sugge .• tion was accepted by' the 
Directol' of Agriculture who explained that this item did not affect the cost of the 
scheme as he hoped that the Central Provinces Marketing Branch of the Agricultural 
Department would be restored at an early date. The Committee consider that the 
propospd experiments on fruit and fruit products preservation should be omitted from 
this scheme. 

While this scheme will be essentially for work on the loose-skinned type of orange, 
it is suggested that a small amount of work on the tight-skinned Malta type should 
also be carried out to ascertain the effect of environment on the different varieties 
which will bu worked with in the Punjab scheme. Thi. was accepted by the Director 
of Agriculture. 

The Committ .. e r .. commend the scheme for sanction for a period of five years. 
Subject 34 (iv).-Application from the Oot'ernment 0/ tAe PU7ljab fOT a grant of 

Il,. 57,4JII for '1 Bcheme of re,earch wor1 "n citrll' &tocks and grape vine8 in tAe 
Punjab. (Appendix XXXV-D.) 

This scheme is mainly complimentary to the ('entr,,1 Provinces scheme of research 
'work on the "Santru" tyP(' of orange a9 it will deal mainly with the Malta type 
although other citrus fruits will be included. The Committee suggest that the various 
"Santra" type which are being workPd withil! the C .. ntral Provinces should also 
'be grown in the Punjab to ascertain the effect of environment on quality and yield. 
The Committee consider that special attention should he paid to the question of 
flavour and quality both from the varietal and environmental aspects. 

The Committee 8Ug~est, both in regard to this Bcheme and the Central Provinc:ea 
J'('search scheme on "Santra" oranges that us soon as financial sanction has been 



319 

communicated, a full technical programme of work should be lubmitted for ~on.ider­
ation and discussion. This was acceptec1 by th<1 Directors of Agr'eulture concerned. 

Subject 34. (/I1).-Appliaztion from tAe Got',rnm",' 0/ Hi. Eznltttl 1/i"'''u,, tlat 
Nizam fo, a grant 0/ R •. 7-1,300 /01' a fruit ,.,orrcA .~Atme. (Appendix XXXV·C.) 

The Committee are of opinion that, in view of the work in progre ... at Poona and 
the schemes .anction .. d for Madras and Hihar for work on manllOl's and recommended 
for work at Nagpur and Lyallpur on citrus frui"". it i. not n",,_,.,. to fin"n~e another 
research scheme for work on these fruita in Hyderahad. U i. 1IU({lfI'Iwd that the 
scheme should be withdrawn and a scheme of work for rt"8t'arch on tbo"" fruIta for 
which Hyderabad is apecially Buitabl" and which are not already conred hy researcb 
schemes might be put forward. As tentative .ugge.tion~ for conlideration, the follow­
ing fruits were mentioDed :-

The custard apple, grapes, the papaya. The C~mmittee did not ronaider Hyderabad 
!1 suit.ahle c .. "tre {OJ' r .. search work on datee. The Director of Agriculture. Hyderabad, 
agreed to re·examine the Bcheme in the light of the.. .uggestion •. 

Subject 3-1 (V).-Application from tAe Got'ernment of tA, PIl1linb ,(If' a grant 0/ 
R •• 35,052 lor San Jo.e Scale .urvey in tA. Punjab. (Appendix XXXV-E.) 

The Director of Agriculture, Punjah, explained to the Committee that wherever 
the Punjab Department had located thi, pest in fruit· growing areaa, they had ItaTted 
demonstrations OD the control meaBures and th,se had been succ .. ""ful. A. the Com­
mittee were aware, the Kashmh' State had introduc .. d quarantine regulation. since 
the last meeting of the Advisory Board in the hope of brin~ins the pe.t under con­
trol in their fruit growing "reas. It waa essential to ascertam definitely how far th" 
pest had spread; it waa known to have he .. n found aa Iowa. Kalka but it wa. Dot 
kDown whether it bad reached the plains. 

The Committee agree that this survey [a easential and urgent and they recommend 
that the scheme be sanctioned for a period of two yean and that every eftort. .bould J.e 
made to complete the survey within that period. With regard to the pro(l1'&llUDe of 
work (paragraph 9 of the scheme) they realise that item. (~) and (d) could Dot be 
completed within a two year period nor for the matter of that could .uch work be 
completed in three year period. During the period of the scheme, the nece."",.,. preli­
minary information can be obtained as to whether thi. line of research i. worth follow­
ing up. The Committee recomm .. nd that this 8ch .. me should he given priority in 
... iew of the importance of preventing the spread of thia pelOt to other province. and the 
recommendations which the Council haa already made to local gOVl'rnmenta regardins 
quarantine arrangements. 

Nl:w DELRI, 
TAe ttnd Febrvary 19!~ 

CHARAN DA8, 
Seerctarv· 
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APPEN"DIX XXXV-A_ 

!:flTY., DATED 1'/1& 22ND .JANUARY 1934, BY S~Crt£TAHY, ON !kBJEl'T X,,_ 34 (j).-ApPLI 
rlTION FROM THE IhLU('HI."T.IN A"MINI"lrtATION FOrt A CrtANT OF Rs. 49,600 SPUEAD 
OVER A PERIOD OF nv£ YEAR:3 "'OIl A SeRE)!! FOR £!'-TABLI!'iHING A "CANNING AND 
FRHIT PRESERVING RESEAIICH LABOU.\T(.RY" AT THE FRl'IT EXPEUUIENT STATION, 
QUETTA. 

Attention is invited to the atta('hed leHer from the Baluchistan Administration 
No. 42/R. C., dated the 8th January 1934 (Annexure) forwarding the scheme men 
tioned above. It will be remembered in this connection that a scheme on the same 
aubject was submitted by the Baluchistan A:lministration in February 1933 (vide 
paragraph 15 of the proceeding. of the meeting of the Advisory Board, held in that 
month, page 18 and Ap'pendix XXII, pages 193-199) which was referred to the 
committee of the Council which had examined other fruit growing schemes. The 
('ommittee which met at th .. time of the meeting of the Advi.ory Board held in August 
1933 considel'ed .that the Agricultuml Officer, Baluchistan, should be invited to draw 
up " new scheme for experimelltal work involving only a .mall-scale plant hut in­
dllding adequate pl"Ovisioll for a "ror-erly qualified whole-time Research Asoi.iant. 
Aft<1r diBcu •• ion the report of the committee was adopted by the Advisory Board_ 

2. The present Mcheme involves a total expenditure of Rs. 49,600 (Rs. 12.500 initial 
expenses and Rs. 37,100 recurring) .pread over n period of five years as compared to 
Rs. 67,000 (non-recurring Rs. 22,000 and Rs. 45,000 recurring) for the original scheme. 

If and when the scheme is approved by the Council the Local Administration will 
~onsi4er the possibility of contributing Rs. 4,000 toward. building required to house 
the experimental plant. In that event the grant required from the Council would be 
RI. 45,600 only spread ov~r a I;l~riod of five yean. All receipts from the sale of 
canned fruits and vegetahles, which are estimated at Rs. 3,000 per annum would also 
be credi ted to the Council. . 

3. The Vice-Chairman to the Council considers that it will be an advantage to 
have the revised scheme examined in the first instance by the Committee which 
examined the original scheme and which consistei of the following gentlemen :-

1. The Vice-Chairman, Imperial Council of Agricultural Research, Chairman, 
8z-o{ficio. 

2_ The Agricultural Expert, Imperial Council of Agricultural Research. 
3. The Directors of Agriculture, ]\fadras, Bombay, Bengal, United Provinces, 

Punjab, Bihar and Orissa, Central Provinces, Assam, Hyderabad, and 
Baroda. 

4. Mr. P. H. Carpenter, Chief Scientific Officer, Indian Tea Association, Assam. 
5. The Chief Publicity Officer, Indian State Railways_ 
6. The Agricultural Officer, Baluchistan. 

The Secretary, Imperial Council of Agricaltural Research, Secretary, ez-o{ficio. 

The Committee will meet at 2-45 P.M. on Wednesday, the 21st Fehruary 1934 in the 
Conference Room, First Floor, South Block. Imperial Secretariat Buildings, New Delhi. 
Its report will ba circulated to the Advisory Board in due course. 

ANNEXURE. 

COpy OF A LETTER No. 42tR. C., DATED THE 8TH J.UWARY 1934, rno:lr THE SECRETARY 
TO THE HON'BLB TRB AOENT 1'0 THE GO\,ERNOR-GENERAL IN BALCCHISTAN, TO TH1I 

SEl'R",rARY, IMfFRIAL COI'NCIL OF AORlCl'Lll1RAL RxSEARCII 

SUBn;CT.-Schtme 1O'f utabli8hing "C/l1lntng and Fruit PTt8erving Research LabO'fatO'fy" 
at the Fruit Ezptrim.nt Station, Quetta_ 

I Rm dil'edetl to rpf"r to th.· ~orrespondence ending with yom letter No. F.-221/33-A. 
0 .. dated the 17th October 1933 nnd to. fo:ward ~or f.avourab~e considt'ration ~nd the 
allot.ment of fllnds proposals f~r estnbhshtng a FrUIt Cann'>!!! and PreservIng Re­
search I,aboratorv" at the FrUit ExperIment StatIon, Quetta. These proposal~ have 
been revised by j,1r. A. M. Mustafa, Agricultural Officer in Balllchi,t.~n ID the lIght of 
your letter referred to above. 
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2. Th.e Hon'ble the Agent. to the Governor·Gllner.1 is of opinion that important 
commerCIal resuit. would be likely to follow on tile lucceAlful ... taLIi.hm,·nt of fruit. 
canning enterprises in Baluchistan and the lahoratorv now propo ... d il a nece .. aT)' 
preliminary to their establishment. • 

3. If and when the scheme is approved bv the Imp.-rial Council of Aj:ricultural 
Research the local GovcJ"Oment will "onllider the poR.iltilit,· of l'..,utril,utlllK Ita. 4.()(.() 
towards buildings required to house the experimental plani. 

SCHEME FOR ESTABLISHING A "FRUIT CANNING AND PRE"ERVING ReSEARCH LAaoRATORY" 
AT TH. FRUIT EXPERI1(ENT S~ATIOJ( AT Qt'cnA. 

Introductiolt. 

In British India there is perhaps no place 10 eminently luited for the production 
of better quality and bigger sized peaches, plums, pNre, aprioo"', appl~, p~, 
quinces, cherries, figs,' .trawherrieR anf! man:v kind. of buoh fruit. .nclt a.. I{'JOM. 

berries, blackberries, raspberries, etc., as are in some parta of thia province. Apricot. 
grow almost wild in many plac... The fame of Baluchiatan fruit ha. ,pN'od far and 
wide. One of the best known nectarine, exported from hprc some y .. a .. &Kn. known IU 
"Quetta Nectarine" and renowed for i... quality, flavour and precocity i. now 
extensively grown in California and is nry much app,reciated. Quetta frui ... are the 
best for eating fresh and the most suitable of all the Indian frui ... for pffoervation. 

2. During the past ten years there has been a ateady increase of the Art"A under 
fruit cultivation in various parts of the province and it hal inaea~ed from 2,536 aCff, 
in 1920 to 4,573 acres in 1930-31. This Area is indeet! extremely 8mall a8 ~ompared with 
the size of the provin~e. There are, however, thousand. of .... r ... of land in the 
Pisnin Sub·Division and in tho Zhob Vall .. y and other part. of the provin~e, whi ... b 
are commanded by perennial supply of water (by Kaffze.) anll whi ... h ('an PlUlily b. 
brought under fruit cultivation provided :-

A.-There is ~n intensive propaganda in thi, direction. 
B.-There is a provision for a sure and ateady market at home. 

3. It is in connection with the last Item that thi. scheme i. beinlf lubmitt .. d. The 
provision for a sure and. steady market at home above all oth"r thinlfl will go a Ionlf 
way to help to bring a greater area under fruit cultivation, therehv brinlfinl{ incr ..... d 
prosperity to the people and additional revenue to Government. Thi. requirement caD 
best be met, though to a limited extent, by e.tabli.hing in the fint inltance a amall 
but fairly well equipped Fruit Canning and Pr ... erving Re~arch Laboratory at the 
Fruit Experiment Station at Quetta on the lin ... of C3mpd .. n J«oorarch Station. 
Glocestershire, England. It is essential that work of thi. nature should. to hf'l{in 
with, be undertaken under Government auspieel because if it be .tart .. 11 by private 
enterprise and if by any chance it fails for lack of proper r ..... arch on the lubJect, it 
will be the death-knell of this industry for many many yean to come. 

4. There are numerous Government gardens in this province where efforts will be 
made to produce the very best fruits possible. Considerable IInaa of land han bee. 
suggested to be laid out under fruit cultivation by the Irrigation Dppartment. A 
certain amount of fruit from these gardens will be sold freah whila the Burplus will 
be canned at the Laboratory. A fairly large quantity of fruit will be bought aloo for 
canning purposes. It is necessary that research work ahould be done to find out 
which of our local varieties of fruits are most luitable for canning and what time 
they require in the different stages of processing. In the meantime ... anning varieties 
of fruits which have established themselves in the canning centr ... of California and 
which are known for their qllality and firmness of flesh and for which there i. a 
potential world market are now being imported. It is hoped that once the growers 
know that there is a demand for them, they will be extensively propagated and grown. 
If the researches in canning are successful a8 there i. eveT)' hope that th..,. will, 
private enterprise will not be lacking and within the next few year. Balnchistan may 
yet see the dawn of a ne.w industry which will open a ~ .. w era of h~pe and prosp.-rity 
for its people. The canmng factonea once estabb.hed WIll t .. nd to bnng a greater an. 
under fruit. as the rowere will then have a aure market at home and this in ita tum 
will see the rise 0 more canning factories. Incidently as the cannera will ",quire 
fruit of specific standard and possibly of. particular varieties, it will .ncourage the 
production of better quality fruit. 

5. In England during the past few yeara the canning indastry haa made nch grea' 
strides that today no less than 50 factories are working in amall areu of Newsham, 
Glocestershire and Kent, and a few more factories are being opened t.his year. 
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6. The United Statl'S of America con.umed about 700.000 tons of tin plates in-
1913 but today that production is douhled (1.400,000 tons). That is a measure indicating 
the enormou. increase of world busine.s Lrought al,out I,y the distribution of foods 
pachd in. t ill·plate containers. According to the U. S. A. Gov~rnment census for 
1927 there WaH a production of canned food. alone worth ove,· £2oo,000,~ (1,000,000,00() 
Dollars). 

7. Today in our Empire (excluding the United Kingdom and the Dominions of 
Canada, Australia, New Zealand and South Africa) only 20,000 tons of tin-plates are 
consumed per annum apart from the quantity used in the distribution of Koresine. 

B_ That part of our Empire contains 380,000,000 people and an unparalleled variety 
of pl'Oduct •. 

9. There are extensive areas in the United States maintaining pro.p~rous agricultural 
communities owin~ to large, regular consumption of products by canning facto~ies 
that .,,11 t.hei.· products in markets spreao over the whole world. 'Vilhout the canlllng 
induHtry th.He prospel'OUS dislricts could never liavc attained their prosperity and 
could not 8ustain it. 

10. Th.,·u are factories in the Uniled States employing many thou~ands of people 
becau,e their products are sold in tinplate containers in shops and 11azars in every 
corner of the globe. These product~ a,'e entering in increasing quantities and are 
being consumed more and mOl'e by the population of India, Africa and the East and' 
other parts of the Empire. 

11. Many of these ,P"oducts and particularly those mentioned above are and can 
he succe •• fully gl'Own III Baluchistan to a certain extent and there is no reason why 
they should not be canned and possibly marketed mora advantageously. 

12. The fh·.t essential for starting canning factorier. is to overcome the basic obstacle 
as to supplies of cal1s. Thank. to the Empire· Canning Council, cans of varying 
standard marketing sizes in flattened forms in nests can now be delivered to Empire 
points at 8 cost a8 low as that which would have to be charged by a local can-making 
factory. The flattened bodies can be reformed by an Automatic Reforming Machine· 
which also flanges them ready for use. With the invention of this machine canners 
can obtain supplie8 of cans of exactly the 8ame. quantity, design and reliability aa 
the large canners of England and America and at competitive prices. If and when one or 
more large factories have established themselv~s and have reached a scale of production. 
running to millions of cans, it will then obviously lead to the local erection of a can-
making factory. . 

13. The Agricultural D~partment, Baluchistan, with its limited staff of an A!rri­
cultural Officer and two Assistants, and with 1\ towl budget of not exceeding Rs_ 27,000 
anl1ually. is not in a po,ition to start work of this nature, however essential and im­
portant it may be. 

14. The scheme for establishing a "Fruit Canning and Preserving Research 
Laborntory" is submitted to th" Imperial Council of Agricultural Research for favour 
of consideration and allotment of necessary funds. The delails of expenditure and the 
equipment required are attached herewith, along with a sketch showing the suggested 
lay-out of the plant. It is requested that the scheme may kindly be sanctioned for a 
period of five year. in the fhst instance. 

15. The following fruits and vegetables will be canned :-

Peaches, plumbs, greengages, aluchas, apricots, cherries, neciarines, pears, peas 
and tomatoes. 

16. The chief problems that are proposed to investigate will be as under :_ 

(a) Fruit variety trials. 
Exhaustive experiments will be undertaken to determine which of our fruits 

and what varieties of them are best for canning purposes. 
(b) Pea variety trials. 
(c) Lacquer Tests-Fruit. 

Work on the protective action of various types of lacquers will be under­
. taken. 

(d) Lacquer Tests-Vegetables. 

Certain type of sulphur-resisting lacquers to prevent blackening of cans win' 
be tested, 
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(e) Chemical spoilage teat •. 
Experiments on the time and temperature of the exhaust, the action of oxy' 

gen, acidity and the natural colouring matters, the .ttect of tin-plate 
and lacquer will be undertaken to determine the relative importance of 
the various factors on lubBequeut production of hydrogen Iwe11. and 
perforatiolll. 

(I) Syrup Densities. 
Extensive teata on a large number of fruita will be dona to ueertain the 

relation between the final cukut demitie. and the ori,iual aolid and 
liquid contents of the cans 

(g) Fruit SYI-UPS and Juice •. 
Experiments for making syrups and juicl'a from luch fraita as ,ra~1'8 and 

pomegranates will be carried out. 

17. Any income made from the sale of canned fruita and vegetables will be credited 
-to the Imperial Council of Agricultural Research. Ii ii, however, very difficult. to 
.8ay at this stage a8 to what will be our income without any previoua experience. Apart 
from it a considerable number of these canl will be utiltzed in the laboratory for 

. out-out experiments. Further, I do not consider it advisable to place our canned fnait.. 
and vegetables on the market for the first two years until we hen ,ained nperiMce 
and are sure of their keeping quality_ In view of aU this, income 0 about. Be. 1,000 

-01' possibly a little more may be expected. Attempt will, however, be made to make 
'M much income as p088ible. 

(Sd.) A. M. MUSTAFA, 
Agricul'ural Offiesr .11 Baluelii.1aL 

EQUIPMENTS. 

iINITI.t.L EXPENSES-

1. One Semi-automat.ic Refonning machine (for Itattenod 
cans) . U() about Re. 401) 

:From :-The :Metal Box Company of India, Ltd., P. O. 
Box No. 2123. CALCUTTA. 

2. One Semi-aubmatic Clo~ing machine . • £30 about Re. 400 

From :-The Metal Rox CompBny of India Ltd., P. 0; 
Box No. 2123, CALCUTTA. 

3. One BoiJer--Capacity 500 lb. to 750 lb. of water to 
evaporate per hour • RB. 1,600 

4. (a) One ~lumil1iu~ syrup mixing tank complete ~ith 
coli-CapaCIty 00 gallons . . • • • 

(b) One Bluminium syrup st_,rage tank Capacity 00 
gallons . '" 

(e) One But:>matic syruper . 
(d) One galvanised iron Exhaust 1 

tank, 3' 01 long, 2' 6" wide, 
l' 6" deep I 

(e) " "C-ooking ~ 

Inude 
measure­

ment. 

(J)" " " "Cooling J 
(g) 36 wire baskets, 13 inches IIquare and 4 inches deep 

with long wire handles 

From :--G. C. Engineering Co., 

24 Railway Approach, LOXDON 
BRIDGE, B. E. 

1£130 

J ...... ".1.'" 
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1100 grammes . . . . • . . 
(b) A few brix hydromlMl"IJ graduated 0 to 20, 20 to 40 

And 40 to 60 degr_ . . • • • about Rs. 50(). 

5. (a) Two Druggist Box Balanee which weigh upto l 
(e) A few 200 C. C. measuring cylindel"lJ fol' holding 

syrup . . 
(d) A few thermometel"lJ 
(e) A few bowl. and jal"lJ . 

6. Electric Switch gear, wiring, Electric Motol"lJ fixing up 
of steam pipes etc. etc. Rs. l,50~ 

7. 5000 Flattened cans inclusive of tops and bottoms C. 1. F. 
- ,Karachi . . . • . • • . about Rs. 400 

8. Transporting charges on canning out-fit and flUlItom 
duty Rs. 1,000 

II. Contingencies--

Fitting up of laboratory and any other miscellaneous 
expenses 

10. A factory measuring 50" X 2/i· with an 8' Veranda on 
the Bouth siele of it, laid out with water to house the 
Experimental plaut 

NOTE.-The estimate of the building is prepared by the 
Pnblic Works Department. . 

Total Initial Expenses 

RECURRING EXPENSES-

I. Staff-

(a) One Research Assistant on Rs. 25<h-25--350 
(b) One Laboratory Assistant on Rs .. 'tf1;-S-70 

2. Temporary Staff for five months during the fruiting SeBSon 
about 4 Laboratory Workers at Re. 20 p.m. each and 
one Mechanio on Rs. 40 p.m., for five months • 

TotAl 

3. Contingencies--

Purchase of sugar, fruit, cans, chemicals, coal, consumption 
of electricity, overhaul of machinery and any other 
sundry and miscellaneous expenses •.. 

Re.I,OOO 

Rs.4,OOO 

Rs. 12,500 

Re. 
a,600 

720 

600 

4,92().. 

2,/i0~ 

----
Total Annual Recurring Expenses . 

Total Recurring Expenses for fiye years 

Total Expenses for five years :-

1. Initial ExpenMls 
2. Recurring ExpeDl!08 

Grand Total • 

7,42(~ 

37,100-

12,50() 

37.10~ 

49,60() 
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APPJ:KD(3; ~V-8, 

NOTII, DAHl) no_ 2211. JAke," 1~, .. 1IaouT..s O. 8uIaCIII )10. 14. (ii).-A"L1 
CA'l'JOlf nOM \11:& Go\' 1i."IIIiNT or THIi CIIIITIUIo 1'B0.,11ICa1 roa " alLAn roa " 
aCIlAllII rOB BUIiAlID ... TIIa 0LuIeII C __ GIl ... CaNDAIo 'IMIWIIICIIIlo 

Attention is invited to 'he attache4 letter (ADn"8N I) ,.... ... Oonmmellt of 
the Central Province. No. 48-1062-XIV, dated tbe ... Jan." 1~, aa4 mclOlu ..... 
on the subject mention,cl alIov.. Tbe.ch8lllf involvee au upelWlitura of Ita. 71,160 
spread ever .. period of five year._ Thi. doe. not ~oweve, take Into aeoount the 001' 
of machinery, etc., required for experimenta on frUit and frui' preaervation in which 
connection it. is stated 'hat. • IUPpIemeoW, !lira.' will be .--.., if t.IU. receivee 
the I&nctionol t.he Imper.l Council of Agricultllral l\euareh. It ia ItAtecl t,ha, a 
8cheme of this nature will re,aire flo· N i.DauI:e4 to, .. Ionler period tbaa t.h. Ulul 
five Y"1'lI1 au4 it has accordingly been propo8ed that a .um or RI. 78,480 .hould be-pro­
vided for the 8econd period· of five year.. On this ba.i. the echem. will inToln, ill 
tlO far aa the rouncil is concerned, an expenditure of RI. 1,49,640 .pNad Oftr a period 
of ten years. The Central Provinces Governmen\ will proTide ~ neceeaalJ land (15-20 
acres), la'hora;ory accommodation, all the stocks on hand, material lor buildinl and 
all the "Santra" plant. required_ to .tart the work. . 

:? The Vice-Chairman, to the Q)Wlc!1 con5ide~ that. thi~ IL'heDIe m.~ npp"'priate'" 
be examil\l!d in the fir8t instance by the Committee which exanlll)e4 ot.hlll frui' _reh 
tlchemel and which con8~8ted of the followin, sentlemen :-

1. The Vice-Chairman, Imperial CIWoQI;iJ, of Ayu:w..ral a.-rcb, Chairman, 
u.-oflieio. 

S. Tile Agricultural Expert, Imperial C01IIICil 01 A,picultural ReeNreh. 
3. The Directors of Agriculture, Madras, Bombey, Bengal, United ProYincea. 

Punjab, Bihar and Oris8I, Central Province., AllAm, H)'derabad aali 
Baroda. 

4. w,. P. H. Carpenter, Chief Scientific Officer,lndiaa T .. ..t.ueciat.ioa, 
Aal&ftl. 

5. The Chief Publicity Officer, Indiaa State Railway •. 
6. The Agricultural Officer, Baluchistan. 

3. The Committ .. will meel At 1-46 p.M •• Oft Wed nelda)'. ,he 21&t YehrUMY 1934, 
in. the Conference Room, Firat Floor, &o'h Block. Imperial 8eemtarl., &ilding., N_ 
Delhi. It II report. will be circulated to the Advisory Beard in due course. 

o\lIloo'EXr:RII I. 

COPT or LEl'TBB No. 48-11li2"XIV, DAftD 'l'JfD 8Tw J.UrtaJl\- -1934. PROJI 'nJII Rn&w" 
SIICllBTARY, GOVERIOU:lI'J' or THD CZ!I'I'IlAL hoYntCBs, AOlLIom.?VLU. n.. .... 'l'J(IIft. 

TO TH' SECRETARY, IMPERIAL COUII(,,'IL or AOBlCULTtllUL RIiBUBCIL 

Graftt in aid Irem Imperial Council 01 ,A,;ricuTtural Rtt,arrA lor ·errtnift .r" .. m~. 01 
re,earcA ira the Cr1ltrtd Pro17i1lcr,. 

I am directed by the Government of the Central Provine ... /MiniAtry of Agricul. 
ture) to forward a copy of letter No. 5551. dated 'he 12th/13th De<'emh"" 19..~. from 
the Director of Agriculture, Central Provincet (AnDe:llurt! II), together wit.h the 
undermpntioned six Bchemes and to recommend them for the favoorAI,le conoid .. ration 
of the Imperial Council of Agricultural Reoearch. The IIChemes are being printed ancl 
150 copies of them will be fornished to you in due coorse. 

(1) Scheme for research on the Orange Crop. 

2. The Icheme has bf'en ('o"sidand ~ the Provincial .\grirnltoral R .. _rcb 
Committee on the 9th December 1933. and approved hv that hody. The 1.,...1 f'.OVI'1'll­
ment haB alBo accepted it. I am accordiJ1ltly to request that tht>V may be pl~ed ~ore 
1oh. Advisory Board of the Imp .. ri"l Conncil 01 Agricultural ReeNrcb at ita nnt 
meeting to be held in February 1934. 
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AliWQUIII II. 

COPT or L.-rru No. 5561, DAnD THII 12/15Ti1 DllCblnt 1933, r'iI'oll f1la <>no. 
Dnn:CTOM or AGBICI[LTUBII, CENTRAl. PBOVINCKS, "0 ul'II ~"'AB~ ... (;ova.­
.IIN.,., AaIUCUl.:TU1l1 1)1D'4IITJ1nf, C_:u. I'_"w<its. 

I have ,the £~ourto attach herewith ai" achemes of I'ONe&IIdl (.A,-"are Ill) which 
"""re plaeed b dI. PIoo~i" AgrieubuMl Research Committee on tbe 9th Decem­
"er 1933, 'and ,,_mended for .ranami .. ion .. the Imperial Council of Agricultural 
Reaeardt for th. provUioa of fonda. , Tb6 Provill£W Agricultural ~eae&rch Committee 
placed ~hem is the fol§owins oreier ef ~I\ce :-

Schemes for Relearch on the Orange Crop. .,. 
I!crimil'ell fer PMaYdl •• the &ilaeed.. .A. 
Schemea far Relie6ftb Oft Potato Storage. B. 
&hemea foz Re .... rch on Oangai pea't of ril."t'. B. 
Scheme. for ~ .. aearcb on Sann Hemp. C. 
Scheraes for Reaearch on Pan Cultivation. C. 

Th. schem. few ft,earcb CIA the (Wange Crop (Annexare III) wi" fOnD pa" of the 
All-India .cheme for Fruit alread), u.ociioned hy the Imperial emlllcil of Agricultural 
Relearch. 

'. • • 

AIi!lut:JIX 111. 

SCHB.II rOB RESURCH ON rHII OlUNGB CROP 01' THE CENTRAL PROVINCES. 

The oran~e i. the moot important fruit crop of the Central Provinces and Berar 
-and one eculd almolt. say of India, for the Nagpur "Santra" is known all over the 
country from Peshawar to Comorin and from Bombay to Calcutta. Although it is 
grown in many part. of India, it. reaches ita j!reatest perfection in and around Nagpur 
and the nurseries situated in the vicinity derIve a thriving trade in preparing budded 
plants to .Iart orchards in different parts of the count!'),. The area under Ihe crop 
in the Central Provincea is , and the value estimated a' 

annually. 'fhis area is capable of considerable expansion 
though sevl'r.1 facte'ra militate •. gain.t this hl\pp~lIing, vi~., thf haphazard way propa· 
gation is dOli.., in the nurseries, resulting in la"ge numbers of shy bearing tree. being 
'sold; the crude methods of marketing employed and the faulty packing and transport, 
all of which affect cronsiderably the price obtained by the grower for his crop. 

Owing to the absence of a horticulturist on the staft of the Agriculture Dl'part­
ment, practically no work has been done on the orang~, and very little is really 
known about it. The grower carries on in the way hi. father did before him and 
the Agriculture Department has not been able to help him. He buds any budwood 
on to "Jamberi" or "aweet lime" and the resultant plant is sold, probably to produce 
.. tree giving a small number of infprior oranges. No cal'e whatsoever i. laken to 
select budwood from trees of quality or from trees of high productivity. 

A scientific study of the 'Santra' "r Nagpur orange is necessary in order to get 
the best out of the trl'e and it is for this reason that the following programme is put 
up to the Imperial Council of Agricultural Res.arch fOl' the provision of tht nt'ces­
tlury funds. The N agpur orange i. not confined to the Cent, ... 1 Province. and I 
therefore suggest that the work on citrus fruit be concentrated at Nagpur where the 
~onditions are ideal for this particular research. 

Two crops of oranges are produced in a yea~ne in the cold weather and the 
other in the hot weather. Both these will be the subject of investigation. 

1. The Iclaeme.-Investigation into root stocks and the effect of the latter on the 
quality of th~ fruit and the productivity of the tree. The orange is usually budded 
(.n 1,0 Jamh"I'1 (sour I.mc\ 'Im'kg anrl somehml'll r.n to ,weet hml', !llany other citrus 
stocks are available for thi. investigation aDd t.rials of different stocks will be made. 

2. l' egelative reprodllction 01 tlae Orange.-This will standardize the trees sent 
out and get over the difficulty of variation caused by propagation from seedlings. 

3, Trials of different. varieties of citrus obtained from :reliable nurseries abroad. 
4. 1Ilanllring 01 Ot"angea,-The practices established in other orange growing 

('ountries will be tried experimentally to fiDd out the besi. 
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5. Irrigation .:.e11f!riment..-The orange grower giv .. about 20 irriptionl to hi. crop 
which appear te be far too much. The optimum number of irrigatIons will be found 
out and the bee, ~e to ~ppl1 them. . . -

6. Pruning.-The orange tree i8 .upposed to prune itadf b1 die back. The ~lfeel 
of pruning on the subsequent. crop will be atudied. Thinning of the fmit will allO 
be tried to obtsin a ltandard liz&. 

7. In1)e.tigatiOfl4 into metAodt of pr.v.nti"fI N .;.ri,., IIi. hei which attacb 
most trees "ft"r a certain age. Thia i8 mostly phyaiologacal and an el10rt .,11 be 
made to find the cause and a remedy. One cause of "die-back" may be the heavy 
root pruning given to treel to indnce fruiting in the hot weather. Tbie alao requil'H 
inv:estigation. 

8. In"e,tigatiOfi into fle,t. tIfId diluuu 01 0fYIfI{I1I ud met.bodl of combalin, I.bem. 
9. (hading and packing U'11f!riment..-Cheap lrOOden crate. of pine wood .imilar 

to those used in transporting orangu for export in other countriM can be obtained in 
India and it is intended to carry out work with the.. and other containlml. The 
baskets used at present are vBr1 unsatisfactory. 

Closely related to· this are the 1::stionl of .torage and export. The.. will be 
tarried out in co-operation with the mbay Scheme for Cold 8torage-vicle page 396 
of Proceedinr of the meetin~ of the Advisory Board of 
Agricultural esearcb beld in uly 1932. 

the Imparial Council of 

-10. Experiments on fruit and fruit product prenrvat!on. 

Ooat 01 ell. Sclleme. 

let 2nd 3rd 4th 6th Tutal. 
year. year. year. year. year. 

Re. Ra. Ra. Re. Re. Re. 

Central Provinces Agriculture 
Cl8ll8 I Horticulturist Re. 250-
250--275--300--325 3,000 3,000 1,300 3.600 3,900 111,800 

Entomological Assistant Rs. 70--
70--75--80--85 840 840 900 960 1,020 4,560 

Mycological Assistant Rs. 70-
70--75--80--85 . . 840 840 900 960 1,020 4,660 

Horticultural Assistant Rs. 70-
70-75--80--85 840 840 900 960 1,020 4,560 

C1erk-Rs. 30--2-38 360 384 408 432 41;6 2.04/1 
2 Laboratory ARsistants at Re. 25 IlOO 600 600 600 600 3.000 
1 Head Mali at Rs. 25 300 300 300 300 300 1,/100 
3 Malis at Re. 16 576 576 576 576 576 2,880 
1 Peon at Re. 11 132 132 132 132 132 660 
Watchman at Re. 10 120 120 120 120 120 600 
Travelling Allowance • . • 600 600 600 600 600 3,000 
Laboratory Requisites and books 1,000 1,000 1,000 1,000 1,000 5,000 
Contingencies (labour, manure, 

purchalle of stock, etc., and 
8,000 3,500 3,500 3,500 3,500 22,000 wells) 

Tota: 17,208 12,732 13,238 13,740 14,244 71,160 

The Central Provinces Government will provide the u-, land (15-3) -) 
laboratory accommodation, aU the atocke on hand, material far budding and all tbe 
"Santra" plants required to etart. the work. 

-The cost of machinery etc., for this item baa no& been included ia tbe echeme. A 
supplementary grant will be n __ ry if this receive. the sanction of the Impmal 

Council ef AgricUltural :ae-rch. 
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Non.-A leheme of thia nature will require to be financed for a longer period tha. 
the ulual 6 yearl. I have therefore Ittached a statement Ihowing the expenditure 
"equired for a further 6 yean. 

6th 7th 8th 9th 10th To lal. 
year. year. year. year. year. 

Re. RB. Re. Rs. Rs. Re. 

Hortioulturist Rs. 350-25-450 4,200 4,500 4,800 5,100 5,400 24,000 
Entomologic..I Assistant Rs. 90-

95-100-100-105 1,080 1,140 1,200 1,200 1,260 5,880 
Myoological A.Bietant Rs. 90-

95-100-100-105 1,080 1,140 1,200 1,200 1,260 5,880 
Hortioultural Assistant Rs. 90-

95-100-100-105 1,080 1,140 1,200 I,:!OO 1,260 5,880 
Clerk Re. 40-2-48 . . . 480 504 528 552 576 2,640 
2 Laboratory ASAistante at Re. 25 600 600 600 600 600 3,000 
1 Head Mali at RI. 25 300 300 300 300 300 1,500 
3 Malis at Re. 16 576 576 576 576 576 2,880 
1 Peon at Rs. 12 144 144 144 144 144 7:!0 
Watchman at RI. 10 120 120 120 120 120 600 
Travelling allowance . 600 600 600 600 600 3,000 
Laboratory requisites, etc. 1,000 1,000 1,000 1,000 1,000 5,000 
Contingencies, etc. 3,600 3,500 3,500 3,500 3,500 17,500 

Total 14,760 15,264 15,768 16,092 16,596 78,480 



APPENDIX J[XXV·C. 

Non, DAnD TO 2Oi"K J.uroAlLY 1934, BY SlICIlBTAlLY, O. l!lua./IICr No. 34 (m).-Anu· 
CATION nOM THB GOVBllHKBIIT or H. E. H. THB NIZAM roB " GBAIIT or Re. 74,300 
SPRII.\D ovo " PllBIOD 01' nn nAlLa ron " I'BVI'l aaSiAllCll 8cBmn. 

AttentiOD ia invited to the attached letter (ADD8IIure I) from th. Goftl'lllllm' of 
B. E. H. the Nizarr. No. 7724, dated the 20tb July 1933 forwarding the IICheme 
(ADnexure II) mentioDed above. A. the ICheme wu DOt received iD time for the Iaal 
meeting of the Board aDd iD view of the heavy agenda for that meeting it wa. held 
over for consideratioD. at the present meeting. The IChame in question iDvol".. a 
1Iota1 expenditure of RI. 84,300 (Re. 28,300 IIOn·recurriug and Ra. 66,000 ret'urrin,) 
apread over a period of five yeare out of which the Government of H. E. H. the 
Nizam have agreed to bear Re. 10,000 OD acooUDt of 40 ecru of land which will be 
provided by the State. . 

2. The Vice· Chairman to the C01Incil COIIIIider. that it will be an advantage to 
han the present scheme examined in the firet inltaD08 .". \1M COllllai"-e which -.a. 
dered other fruit relearch Ichemel and which oonai.ted of the followm, ,enUnDeD ;0-

1. The Vice·ChairmaD, Imperial Council of Agricultural Baseareb, Chalrmu 
(ez·officio). 

2. The Agricultural Expert, Imperial Council of Agricultural a-rch. 
3. The Directors of Agriculture, Madral, Bombay, Bengal, United Provineelz Punjab, Bihar and Orissa, Central Provine .. , Assam, Ryd_bacl aa. 

Baroda. 
4. Mr. P. H. Carpenter, Chief Scientific Officer, Indian T.8 Alaociation, 

Assam. 
5. The Chief Publicity Officer, Indian Stat., Railway •. 
6. The Agricultural Officer, Baluchiatan. 

The Secretary, Imperial Council of Agricultural Reaearch, Secrt'tary 
(ez·officio). 

3. The Committee will meet at 2·45 P.M. on Wed nelda)" the 2let February 1934 
in the ConfereDce Room, First Floor, South Block, Imperial Secretariat Buildin, .. 
New Delhi. Itl report will be circulated to the AdvilOr), Board in due coune. 

(ANlfIXUU I.) 

COPT 01' A LETTEB No. 7724, DATIoID TIIJI 20rrr JULY 1933, rROJ[ CAPTAlII N"WA8 1lAr. 
JUNG RAlfAIHJR, OFFG. 8ECRt:TART TO GovrnJC~EIIT. DEI'ARHIF1H or (;oVtl •. P.n AND 

INDUSTRY; H. E. H. TIIJI NIZAX's GOVBllJnOlfT, H'lD .... AD-Dacc" •• TO 'l'IU 8--. 
TART IMPERIAL COUNCIL OF AGRICULTURAL RBSUBCH, SIMLA. 

SUBJECT :-Re. Hyderabad Fruit RUeMcl BcMme. 

I am directe4 to forward herewith 100 printed copiee each of the H1derabad Frail 
Research Scbeme aDd Hydenbad Fruit Su"e), Report (no$ printed), for nbmi.ion &0 
your Council BDd. to reqaeat that thi •• ubject may kindly be included in the Agenda 
of the Dext meetlDg. 

Kindly ackDowledge receipt. 

AxxuuaB III. 

H'lDOAIIAD FaVI'l RaslWWll 8cHmo. 

The Dominions of His Exalted Highnesa the Nizam iDclude witbia t.heir bonJt. 
daries soils of maDY different kincia, and poaaeea • moderate climate. A peat variety 
of t~ees gro~ there .ucceasfully, therefore, and fruit trees of a WIr'f large number 
of different kIDde are seeD growmg scattered here aDd there, beside numerous regular 

. gardens. Parte of the State have been famoua BDd are still weU known for _ 
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partiClll.r fruits, for instance, the Malghoba mango of Hyderabad and the Santr.· 
orange fJf the AlIl'IIngahaci district. But, in 8plte of this, the fact ia that the 
Hyder.bad State, instead of being an exporter is an importer of fruit. It ~mpor1:& 
fresh fruit alone to the value of about twelve lakha of rupees annually. To lOve.b· 
gate the reasona and to find out the poesible lines of d"."elopment, .the Hyd~rabad 
OOVf!t"nment decided in 1930 to make a aurvey of the fruit groWlOg lOdustry 10 the 
State. A fairly detailed enquiry _ made, which took about two y~ars to complete 
and coat the Government about Ro. 14,000. The printed report of this survey is 
attached. At the 8ame time, another attempt was made in 1931 to gauge the interest 
of the farming and cnltivating classes in fruit culture and actually to see what sort 
of fruit is now produced by holding a horticultural show in 1931. The show was & 

BucceSB beyond expectations, I!O much so that it had again to be repeated in 1932. A 
r;reat variety of fruits, 80me of them very good one8, were brought for competition 
from all part. of the State. The show has become an annual function now, and the 
third wa. held about the end of January 19~. The public in general and the 
farming and gardening classes in particular are aroused and are taking more and 
more interest in fruit, because they have actually seen what possibilities there are 
for development. The detailed study in connection with the fruit survey has brought 
to light the fact that there is a very great scope for development. Great bcilitie. 
are available now for irrigation from the large reservoirs which the Government hal' 
con.tructed at an expense of some crores of rupees. The Nizamsagar reservoir alon .. 
i. expected to irrigate about 2,25,000 acres. The State is now in possession of definitt> 
information about the present condition of the industry, the scope for its develop­
ment and definite lines on which improvement is possible. The enquiry has shown 
tbat the chief thing which is required is technical guidance and technical workers 
and a supply of good reliable stock. There is a very great demand for this already, 
but unfortunately the State Agricultural Department i. not sufficiently equipped to 
meet it. No technical advice can safely be given until experience hilS been gained by 
practical research, no technical workers can be made available until training i8 given. 
and no rpliablf stock can be supplied until such stock has been searched out and 
propagated. 

The Hyderabad Agricultural Department is in possession of the services of a trained 
horticulturist. One of the members of its Subordinate Agricultural Service, who is a 
Licentiate in Agriculture of the Nagpur Agricultural College. went to AmericlI after 
serving in th~ department for about 12 years in various capacities upto the Superin­
tendent of a Government farm and garden. On his re!.urn from America, where he 
obtained the M.Sc.. degree in Horticulture. he was deputed to Poona for six months 
for further practical trllining in the same subject under the Horticulturist of the 
Bombay Government. He has returned after completing this training also. This officer 
has now been given charge of all horticultural work in the State. 

It will be seen from the above that the Hyderabad Agricultural Department is­
now fully prepared to embark on a scheme of sel'iou8 horticultural development, if it 
can secure necessary funds. But, we are unfortunately faced now with unfavourabl .. · 
financial conditions, and the Government is unable to give effect to anv new scheme. 
It is under these circumstances that the Imperial Council of Agricultural Research is 
being approached for help. 

The S1att' ,\~ricultur~l Department is ah'ead~· employin!:: four jnnior assIStants 
with the necessary amount of money for their travelling allowance, etc., for horticul. 
tural propaganda work. No money is 3sked for this which is a local matter. The 
Council is asked to sanction a grant for a garden for research work in connection 
with fruit growing. This garden will be established in Hvderabad at the head­
quarters of the Horticulturist so that it may be under his dire~t control. 

Wm-k pr~etl to be "fttle,taktR. 

For the present it i. proposed to concentrate work on mangoes, citrus, date., pine­
apples and custard-apples. Mangoes are grown in all parts of the dominions and 
hundreds of varie~ie8 are known to exist. Citrus is at present largely gro.:.u in 
the northern .dlstrlcts of th,: State, and some .of t~e produce is already exported to 
Bombay. It IS also grown 10 a scattered fashIOn 10 other parts and enquirie. have 
shown t.hat it can be gr?wn in most parts 8ucce~fully. Dates ar~ also grown ~ soma 
parts of the State, but 10 a very sc~ttered fashIOn. The State hilS now got a special 
assistant for thiS work, wbo was tralOed at Government elCpense in Iraq. Pine-apples 
are at present grown in a few gardens. and enquiry has shown tbat they can be 
grown o~ a much larger Bcale succe~fu11y .. Th~ Custard-apple is a common fruit in 
the gramta area of the State. It IS groWlOg m a wild form on the poorest atony 



land, which. is unfit for mOlt other crop.. h ia produced in .uch abundance that it ' 
goes to waste unused in very large quantitie.. Tbe deYelopmen' of t.hia frui' anel 
finding out of method. of utilising the surplua produce will not ooly nwe oLlwrwiae 
waste lands productive, but will also provide meana of livelihood for tbe poo~r clau 
of the rural population. The detai" (\f the ~roblema of r_reh projK*'d to be 
taken up are given below. Excepting \he claulfication and identification of lacBI 
varieties and the selection of types which baa beeD approved by Uw CoWlCil .. an 
important piece of work for all the provinces. .uch fundamental problema .. ha,'., 
alread~ beeD approved for other provincea have been len ou\ a. far as poaaible. 80 .. 
.to aVOid duplicatillD of work. 

PllOBLDlB 1'0. IXVBBTloArlox • 

.. Mangot •. 

1. Identification and cla88ification of local varietie •. 
'2. Selection of types. 
3. Propagation of a few improved varieties from dillerent parts of India, witb 

a view to compare them with tbe best of tbe local ones . 
.... Selection of the beat varieties for commercial purposes. 
5. Identification and testing of stock, and investigation into the po •• ibility of 

producing dwarf stocks. 
6. Experiments in pruning to see if annual fruiting ia pouible anti to trl to 

secure more compact trees. 
7. Study of flowering periods of each variety in relation to cropping proprrtie •. 
8. Study of the ripening periods and ripening habits of each variety. 
9. Study of the keeping propertie8 and .hipping qualities of each variety in c0-

operation with the Bombay Department of Agriculture. 
10. Study of the different local methods of .toring tbe produce witb a view to 

improve them. 

O'ena. 

(With special reference to grape· fruit and orangea.) 

1. Classification of local varietie .. 
2. Selection of types. 
'3. PropagatioD of improved imported varietiel with a view to compa ... them with 

the beat of the local ones. 
4. Selection of the beat. varieties for commercial purpoaea. 
5. Classification and propagation of any local .tuck. 
-6. Trial of .tuck for different. conditions with lpecial re{erence to yield and 

quality of fruit. and reaiatance to dae .... 

1.. Classification of local varietie .. 
:2. Selection of types. 

Datu. 

'3. Propagation of improved imported varieti.. with • view to compare I.bea 
with the beat of the local on8l. 

.... Improving the local varieti .. by meana of crouing witJa aw,-l-Ie impgr&ed vari .. 
ties. 

5. Study of flowering periods of each variety in relation to cropping propertiea. 
6. Stu"y of ripening peliods and ripening hahit.. of each YRriety. 
7. Study of the different methods of treatment. of the date fruit. for renderlD, i' 

into the differen' marketabla producta. 
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Pineapple •. 
1. Classification of local varietiu. 
2. Selection of types. 
3. Propagation of improved imported varieties with a view to compare them with 

the best of the local onel. 
4. Selection of the belt varieties for commercial purposes. 
5. Experimenting with different methods of planting, in open si~uations as well 

as in mango plantations. 

Custard Appltl. 
1. Classification tf local varieties. 
2. Selection of types. 
3. Propagation of improved varieties from difterent parts of India, with a view 

to compare them with the best of the local ones. 
4. Selection of the best varieties for commercial purpose •. 
5. Study of different methods of propagation with a view to evolve seedless vari. 

ties. 
6. i'ltudy of the diffe!'e"t nwtll",l, or utili',ation of- the surplus produce. for instance, 

drying, manufacture of lIour from pulp. 

General. 

1. Trial of different catch· crops, with a view to redllce the running cost of the 
orchards. 

2. Studies with reference to all the above fruits of the problem.8 of tillage. 
drainage, manuring, irrigation, weathering, thinning, prunmg, training, 
grading, packing, marketing and control of insect pest. and diseases. 

BUDGET ESTIlllATE. 

Non.recurring. 

1. Land 40 aerea at RH. 250 per acre 
2. Laying out of plota, channels, etc. 
S. Fencing 
4. Buildings and aheds :­

(0) Office and Btore 
(b) Implement and cartahed 
(0) Cattle shed 
(d) Supdt.'s quarters 
(.) Head Gardener'. quartera • 
(1) Quarters for malies, coolies and peen 
(g) Shed for potting, grafting and packing 
(11) Oil·engine shed 

.5. Dead stock :-
(0) Pump ana oil.engine 
(b) Implements and toola 

6. Live stock, 2 pairs of bullocks at Re. 250 per pair 
7. Furniture for dlk. and packing shed. 

Total 

Deduct on acoount of land to be provided by the State 

.Atltual amount required from the Council 

Rs. 

10,000 
1,000 
3,000 

!!,500 

800 
500 

3,500 
1,000 
1,000 
1,000 

500 

1,500 
1,000 

500 
500 

28,300 

10,000 

18,300 
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R..wrirt,. 

Amount in I'IIpeeL 

Particulan. I II III tv V 
year. year. year. year. year. Total. 

Ra. R.. Ra. Ra. Ra. Ra. , 
Salariu. • 

(a) Superintendent at Re. 250-15 
-310 per lDenllBm • 

(b) Assistant at Re. 110---6-130 
3,009 3,180 3,380 3,540 3,720 . 18,100 

p.m. . • • • 1,320 1,380 1,~ 1,600 1,660 '7,100 
(e) Clerk at Re. 30-2-38 p.m. . 360 384. .08 4.32 468 2,040 
(d) Head Mali at Rs. 30-2-38 

p.m. . . . 360 384. 408 432 458 2,040 
(e) Peon at Re. 12 p.m. . I .. 1 .. 1 .. 144 1.4. '120 
(J) Malies 4 at Rs. 15 p.m. each '120 '120 '120 '720 '720 1,600 
(g) Travelling Allowance • • 800 600 600 600 800 3,000 
Working charges (Cattle·food, La· 

bour, seed, plants, manure, 
etc.). . • 4,000 4,000 4,000 4,000 ',000 20,()(OO 

Office Contingencies 120 120 120 120 120 800 

Total .10,624 10,912 11,200 11,488 11,'176 66,000 

The total cost of the scheme amounte to Ra. 28,300 non·recurrmg and Ra. 66,000' 
recurring spread over five years. The Hyderabad State will contribute Ra. 10,000 
non· recurring on account of cost of land. It i. not po •• ible for the State to proTide 
any more money at present, because of the general financial atringenC)' and tbe large 
amount of expenditure which it is meeting and hal to meet in connection with tlw 
dev~lopment and expansion of its A!(ricultural D .. par'mf'nt. 'fhe State will, howe""r, 
lend the services of ite Horticulturist for supervision of the elI8Cution of the acham. 
and of its Botanical, Chemical and Entomological sections for work in connection 
with the same. 

The budget estimates submitted have been drawn up on practically the ume lin .. 
as those already I8nctioned by the Council for other provinces. The actual amount 
required from the Council i. non·recurring Ra. 18,300 and recurring Ra. 66,000. Th. 
receipts on account of the produce will be credited to the COllncil 

. NIZ~MUDDIS HYDER, 

Ol/g. Direct« 0' Ag,~ultu,e, 
H. E. H. tAt Nizam'. GlWtntmerd, 

H yderabad Decca-.. 
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APPE~DIX XXXV-D. 

Non: nAnn rna 23BD JANtlARY, 193-1, n S&CRr:rav, 05 SUB.JECT No. 34 (!V1.-ApPLI­
\:",.0101 PROM T~ GOVERNMENT or TID: PUNJAB rOB !. GBANT or Rs. 57,430 SPRJ:AD 
OVER A PEBJOD or nva YEAll8 FOB A SClmMS or IIESUBCH WORK ON CJTRU!I STOCIL 

AND GRAPE VINBB IN THII PUNJAB. 

Attention i. invited to the attached letter (Annexure) from the Government of 
the Puujllb, No. 51-D., dated ~he 6th January 1934, forwarding inter alia the scheme 
mentioned Bhove. The Icheme involves an expenditure of Rs. 57,430 (non-recurnn~ 
RII. 4,050 and recurring Rs. 53,380) sprea.! over a period of five years. It is sta.ed 
that it would be impossible to obtain final results within this time and that the 
pe"ind would have to he extended later. 

2. The Vice-Chairman to the Council considers that it will be an advantage to­
have the present scheme exr.mined in the first instance by the Committee which 
cOIl8ide"ed othe .. f:oit r~"earch sche,...e. and which con,i.te-j of th~ following ;;entle· 
mPIl :-

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

2. The Agricultural Expert, Imperial Council of Agricultural Research. 
3. The Directors of Agriculture, Madras, Bombay, Bengal, United Provincell. 

Punjab, Bihar and Orissa, Central Provinces, Assam, Hyderabad and 
Baroda. 

4. Mr. P. H. Carpenter, Chief Scientific Officer, Indian Tea AssociatiQn, 
ABlI8m. 

5. The Chief Publicity Officer, Indian State Railways. 
6. The Agricultural Officer, Baluchistan, 
The Secretary, Imperial Council of Agricultural Research. S~cretary, 

ez..of!iclo. 

The Committee will meet at 2-45 P.M., on Wednesday, the 21st Februar)" 1934, in. 
the ('o"f~rence Room, First Floor, South Block, Imperial Secretariat Buildings, New 
Delhi. Its !ep",·t will be circulated to the Advisory Board in due co)urse. 

ANNEXURE. 

EXTRACT FROM LETl'ER No. 51·D., DUED THE 6TH JANeARY 1934. nOM THE DEPUTY 
8F.CRil1'ARY TO THE GOVERN1.ENT OF THII PUNJAB, DEVELOPMENT DEPAllTMENT LAHORE,. 
1'(, THE SECRETARY, IMPERIAL COeNClI. OJ' AGRICL'LTURAL RESEARCH. ' 

SI'BJl!l"f.-l'u"j"b 8('/If"Ie,' lor r(lll.<ideratiotl at the ni'ltl, meeting 01 the Advyory· 
/Joard 01 ".e [mperi"l COUII"/ 01 AgrieBII""'/. 1.' .. UIT<". 

With reference to the correspondence ending wi~h your letter No. F.-6 (S.l/M/G., 
dnt~~ 22nd Decenyber 1933 (not prmted), I am directed by the Punjab Government 
(III'Dlstry of Agriculture) to forward, for considemtion of the Imperial Council at. 
the ninth meetin~ of its Advisol'Y Board to be beld from the 19th to 24th February 
1934, the follOWing five schemes which have obtained the approval of the Punjab-
COlllwil'ot Research ,- . 

• • • • • • 
3. Scheme for research on Citrus Stock and Grape Vines in the Punjab . 

• • • • • 
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2. 'Details of the schemes are fully discussed in the attached notell, 150 printed 
-copies of each of which will be forwarded to you under up.rate co ..... &hortly. 

SOHDlII OF RZSKABCH Olf CITRUS STOCIt AIfD GRAn VIIfIII III TRW PVXJ .... 

Citr... Fruit. 

The Punjab U an important citrus growing tract. 'l'he canal coloni. in partie 
~ular, and m08~ parts of the province generally, poeeeu ideal rouditior.1 of 80if and 
climate for the cultivation of citrus fruita. Due to th_ (arour.ble natural coudl' 
tions, a large increase has taken place in recent yearl in the area und"r oomm .. rcial 
citrus orchards, and already the acreage under t,hese fruitl "!ual t.ha& of aU other 
fruits combined in the Province. It has also h .. en found from a consignment. of 
Punjab maltas, which was sent to England in 1931, that their quality can' at and 
competition with that of any produced in other parta of th" world. 

2. The future development of the Citrus fruit industry in North·Weat India and 
the possibilities of this fruit capturing the foreign market depend on the production 
of fruit of standard grades in large quantities. To produce lucb fruit the Itandard· 
ization of citrus fruit stock nn whIch the var'OU8 vall(,~i~. are hud<led i. on .. of the 
most important factors, for It. is well known that the quality and yield of fruit, the 
longevity of trees, their disease resistance, etc., are in/luenced by the Itock ulpd. Th. 
"xMustive work on citrus stock carried out in California has rendered ine.timabl. 
benefit to the citrus industry there. In England also the activiti.... of the Ea4 
MaIling and Long Ashton Research Stations have been concentrated for a ronsid.r· 
able period on the standardization of root stocks of particular fruita and this work ia 
considered to be the foundation of all other fruit research work. 

3. An exact knowledge of the merits and demerit. of the varioul citrus root at.ooka 
used in Northern India is of fundamentel importance, not only for the purpo .. of 
finding out the stocks on which important commercial varieties of citrua fruita do 
best, but also as a preliminary step in the standardization of the quality of the 
fruit put on the market. Apart from this, the average yield. of citros trees iD 
India are very low in comparison with thole obtaiued in California, 'Soutb Afrie. 
.and other citrus producing countries. 

4. So far no work of any importance haa been carried OUt in India in the field 01 
citrus root stocks. A very large number of citro. typel is used at preaent u root 
stocks by Punjab and other nursery men, and, as a result, the variation in the yielda 
of orchards and in the quality of the fruit produced is enormoua. Detailed r..rch 
on all the important indigenous aud foreign root stockl i, of immediate necearity iD 
eonnection ,with maltas, santra oranges, lemons, grape fruit and other citro. fruit. 
grown in the Punjab and adjoining terrltories. 

(hape Vi"t~. 

5. In the Punjab, both in the plains and in the lub-montane tract, climatic coadi. 
tions are most Buitable for the growing of grape vinea, but the amount. of good frai' 
.. upplied to the market is very am all, ae most. of the vinea are either of inferior 
quility or ripen their fruit irregularly. Many of the varieti", which grow. w.u are 
unable to mature their fruit properly owing to the occurrence of rain. and the 
work that haa been done 10 far ahowe that. to be au_ful the fruit. moat be ripe 
before the rains set in. 

6. On the Punjab Agricultural Department'. farma at Lyallpur, Gurdupur 80nel 
.Jsewhere extensive triala of grape' via. hev. been carried oat durin, the .... Ii. 
years and the grape vine area at Lyallpur contains a collection of about. 100 "arieti", 
which have been imported from California. Australia and other important. vine 
growing parts of the world. Very nluable reanlta ha .... already been achieYeci m. 
these trials and several very promising types have been aelect.ed. 80m. of th_ are 
very early ripeners, the fruita of which mature loop: before the rain, .. in, .hilA 
several others possess .... ry good characters, .uch 8o. hea"Y burin, and fruit of good 
quality, but are unsuitable for the climatic conditions pre .... iling. on tb. aeor. of t.heiw 
late ripening. If, therefore. a combination of high yield and good quality, linked witJa 
~rly maturing. can be produced by hybridization, a very diatinct. and valuable ...mce 
to the fruit industry will have been achieved and the preaent. IIChrn. is aubmitt.e4 
with thili object. in view. 
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"'O!'i/itiu .... qui,ed. 

7. I,and and /Jlliltlifly •. -It is proposed that a part of the area of the canal irrigated. 
Experimental Farm at Montgomery .hould be utilioed for the purpose of this acheme. 
A block of 25 acres will be required for the trial of citrus stock, about a> acres for 
grape breeding worb. and 5 acres for nursery and other purposes, making a total of 
50 acre.. Thi. farm possessel thA nace.sary houling accommodation .for farm 
animals, farm labour, offices, etc. All these facilities will be made available free of 
cost hy the Punjab Government. 

8. I'lall/s.-A. already stated, all the material required for starting hybridization 
work on grapes is already available at Lyallpur, so that research in this connection 
can be started immediately. Further, citrul stock. of ali available types, not only 
from the Punjah, but from other part. of India, have been collected already and 
have been put down in the nuraery, and will be available for planting out during 
the noxt year. No .time will, therefore, be wuted in obtaining the necessary material, 

The scheme will he carried out under the supervision and guidance of the Fruit 
Specialist in the Punjab Agricultural Department. This officer is bighly qualified to 
nndertake tbe ~ork proPOled as, in addition to his experience in bis present appoint­
ment, be baa spent ebout 7 years, on specialised study of froit cultivation in 
California. 

9. !Staff Tfll"jre,z.-In view of the importance of tbe work and the fact tbat it 
will be carried out at a centre away from the headqu..n:ers of the Fruit Specialist. 
the officef in immediate char~ of the scheme ml1Bt be a well qualified man, capable 
of assuming complete responsibility, and it is essential tbat he sbould be of the 
Class II, l'unjab Agricultural Service grade. He will require the help of one 
A .•• i.tant for field and breeding work. One Assistant is also required to deal with 

,the investigation and control of the various fungal diseases wbich attack these fruits 
and on many of which very little researcb has been carried out so far. 

10. Co't.-The total cost of the scheme i. estimated to be:-

Re. 

Son.recurring 4,050 

Recurring over a period of th'e YE>ars 63,380 

In "iew of the nature of the scheme the income from tbe area devoted to it during 
the initial period of five years is expected to be negligible. It is requested that the 
Imperial Council of Agricultural Research should provide funds to enable the scbeme 
to be carried through. The scheme. bas been prepared for a period of five years in 
the first instance but it should he stated that it will be impossible to obtain final 
results within this time and thnt the period will hays to be extended later. 

ExPENDmYRJI. 

Its. 

Bullock8-thl't'e pairs 1,050 

Implements and garden teols 750 
~-,. 

1,250 
Equipment for "ineyards such as poles, wire, for training vinea, 

eto. • 

Fencing 1,000 

Total ',050 
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(b) Ileevrritl,. 

-------- la. !ncI IN "It 6th Tot.!. ,..... real'· ,..,. F~· f8M· 

Ba. Ba. a.. •• .I\s. a •. 
'1 A-i.atant Horticulturist on Ba. 

~0~20~2iO.,..2~O& Ieae 
1.6 per ceht. . . • 1,040 2,040 2,e.O loNG 1.1.0 12,900 

'i Acrieultural Assistant on rw. 
"00-10-140 le.. .tll per 

.,010 cent. .,140' 1,2411 I,J8Q 1.100 8,380 

.. llyeoWcical ,Alsiataat. on Re. 
loo-lQ .... .u,O J,eaa III Fe; 

1.02& ',14& 1,Jee losat. Uot _.. . ... UOO 
-t Cl:erk on Rs. 40-2--48 len 15 

per cent.. • 408 432 458 480 II~ 1,280 
-2 Malis OIl Rs. 3~-SIJ 720 788 818 864 912 4,080 
" Bel'dai-s oft Be. II each 1,260 1,260 1,260 1,260 1,28& ,1,300 
I Olowkidar Oft i\tt. 13 168 158 158 158 1118 '780 
• Peon en Ra. 14 168 168 ~68 168 III 1140 

'TravelIin8' Anlnl'anee 2()0 200 08 tot 108 1,000 
. Casual laooUl" 500 300 300 300 100 • ,TOO 
Water hl.tea 800 600 eoo 600 800 1,000 

'Manures 600 600 lIOO lIOO 800 2,600 
'.upkeep of bullocks 1,080 1,080 1,080 1,080 1,088 5,400 

Total . 9,672 9,784 10,698 11,308 11,'20 13,380 
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APPENDIX XXXV-E_ 

Non, DAftD TQ 1sT FUBU .. .,. 1934, n 8IIcB1!I'AU', ON SUBncr No_ 34 (Vl_-.'PPLI­
CATION ftIOlI nil GOVEBNMIlNT or TIll PUNJAB roB • GlUNT or ~_ 35,052 aPR ... 
OVIIR • POIOD or THlUI .,14Ba roa • SAN Joel SCALII BuaVI., IN TIll PU!llAII_ 

Attefttion i. invited to the IOtt"ched 8cheme (Annexure) 6ubmitted by the G"y­
.rllment of the Punjab for a grant for .. Ran Jose Scale lurvey in the Punjab_ The 
.... heme which ha. obt.ined the approval of the Punjab COUDcil of Research inyolnl 
• Ullal expenditllN 01 RI. 35,052 spread over a period of three y ... s. 

2. The Vice-Chairman to the Council considers that it will be an advallt,,~e to 
have the .cheme considered in the first instance by the eommitt.ee of the (~ouncil 
which examined frui~ reaearch scheme. and which conaiated of the following Jrem­
heN:-

1. The Vice-Churman, Imperial Council of Agricultural Rere!ll'ch, Chairmp, 
E:z;of/ieio. 

2. The Agricultural Expert, Imperial Council of Agricultural Research. 
3. Tha Directors of Agriculture, Madras, Bombay, Bengal, United Provine .. , 

Punjab, Bihar and Orilla, Central Provinces, Assam, Hyderabad and 
Baroda. 

4. Mr. P. H. CIU'penter, Chief Scientific Officer, Indian Tea _o\lIsociation, Assam. 
5. The Chief Publicity Officer, Indian State Railway •. 
6. The A.gricultural Officer, Baluchistan. 
The Secretary, Imperial Coundl of Agricultural Rerearch, Secretary, ez-o!licio_ 

'l'he committee will meet at 2-45 P.M. Oft Wednesday, the 21st Februarv 1934. in 
'he Conference Room, lfiret }'Ioor, South Block, Imperiol Secretariat Buildings, N eow 
Dulhi. Ita report will be circulated to the Advi.ory Board in due courae. 

ANNEXURE. 

A SCHaM. F01lo A SAN Josa' SCALI (COMSTOCKASPIS PONICIOSA MACGlLLVR.Y) Sua ... .., 
IN TJlI PUNJAB. 

According to Dr. Marlatt, Chief of the Bureau of Entomology, Wa.hington, Sail 
.Jose' Scale is a native of Northern China. It was introduced into California on the 
flowering Chinese peach probably ahoub 1870 and spread rapidly in orchards alonlf th .. 
Pacific coast of America. By 1892 this dreaded orchard peot was well est&bhshed 
.ven in the orchards of the Eastern States of Americ". 'l'his ia enough to indics!e 
th.. potentialities ot mpid distribution of .his destructive inFect. 

2. Since the discov~l'y of San Jose' Scale in destructive numbers in C'alifornia, th:. 
pest has been recorded from almost all the apple and peach growing tracle of the 
world. Improved transport facilities and the enormous powers of multiplication 
possessed by this scale insect are factors which have made it a more or less cosmo­
politan pest which has amply demonstrated ita destructive potentialities wherever 
it has gone, and has earned for it the reputation of being the most ruinous of all 
the insect pests of the orchard, hence the name ·perniciosa'. Al'Cording to Metcalf 
nnd F:lint, San Jose' Scale killed more thun 1,000 acres of mature applee in Southern 
llIinois (U. S. A:.) in 1922 alone. 

3. The exa~t date of its introduction into the orchard~ of North-Western India is 
not known. Mr. Bainbrillge Fletcher considers that it entered Kashmere on infesled 
nuroery slock from Europe in 1913. How. when and from where this pest entered 
Kulu and the Simla Hills is 1I0t known, but when it. pnosence was brought to the 
lIotice of the Department of A·griculture. Pun':ab, in 1924, it was already 
thoroughly established in Ihe orchards of Ihese hills. . 

4. Outside the Punjab the pest has been recorded from Kasl,mera and Abbottabad 
whilst, its presence in \)UpttR i. ,tro./!(lv S\"p~cter!. In thp Punjab ;t hos been foulIi! S') fa: 
ill d",.trl1ctive numhers in 37 plncps in the Simla Hills from Kalka upwards and in 18 
place. hI the K~llu Suh-Division. of tht> hangr .. Di<~rict. There is every reason to belie"e 
that thIS pp<t 1< Rho prespnt ID the hll'~ terrItorIes of Patlal" an<l Alandi Statps. Its 
prespnce at Kalka at the foot of the hills is of very great. significance and it remains 
to b. seen how far down in the plains it has arrived or is likely to arrive. The 
situation i. serious and cnlls for immedi.t .. action. 
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5. So much interest haa been arouted amon~at fruitgrowera and various Go .... m. 
menta in the control of thi. pll!lt that San JOM' Scale h&8 ~n the lubjtc:& of JIlueh 
.legislationthroughout the world, l.g., in the 16 State. of the United State. of 
America, in Can3da, in Germany, iu Au.tria·lIunl/:ary and in Great Britain. 
Recently in North-West India the Government of Jammu Rnd Ka.hme .. haft pro­
mulgated the "Crop and Plant Regulation (Act No. 1 of 19~3)," under. MICtion of 
which the competent authority hili notifiedthd San Jose' Scale ia an W!08Ct peet in 

- 'he State and certain tehsiJs have been placed under quarantine for live yew .. 

6. In August, 1928, the Punjab Agricultural Dt'partment allotted atel ~D8i.tin, 
of two AgI'iculturalAssistants, four Fieldmen and four Mukaddaml for makinl 
investigations on and conducting control meuures against San Jose' Scale at Kulu 
and h.otgarh (Simla Hills) and subsequently Go~ernm .. nt ereatl'd ne.. paote to 
investigate and control this and other peets of fruit treu. Th. inleCt WB, stadied 
from various aspects, t.g., its life history, the nature and utent of damage, tll. rate of 
JIlultiplication, control, etc., and from 1928 up to the Pff"lIf'nt time th" V"partmt'nt hal 
sprayed some 50,000 fruit tree8 in Kulu and th .. Simla Hill. and hal foul/ht thi. in_act. 
effectively and successfully. Thi~ work i. still heing condacted ia thPM localitiel. 
. 7. At the August 1933 meeting of the Advisory nody of the Imperial Council of 
Agricultural Research an application from the North·West Frontier Province ao.em· 
ment for a grant for a.n entomological survey in that province wal approvrd. The 
Sab·committee appointed to consider that scheme drew attention to the import .. n"" of 
t.his pest, and the ~erious los3 which it enWls in fruit-growing areaR, and conaidered 
it a. matter of extreme .urgency to take all pOSlible measurel to control and conIIne 
the local attacli.s, thus preventing the further "pr .. ad of the p ... t. Th. Sab·Com. 
mittee reported that a thorough survey is required of the areas in Briti.h Indi. kno_ 
or suspected to be infected and of the nri.ties of plante which serve .. hoste for 
the pest. They recommended that th" sarvey of the distribation of t.hi, inMOt 
.hould be pressed forward in the North·We6t Jo'rontier Province and the Pan jab anel 
that areas to which it is desirable to apply quarantine orde .. Ihould be finally deter. 
mined from the results of the Eurvey. . 

8. To indicate the importance and difficulty of making II complete lurny of thia 
pest it may be stated that this insect is polyphagou_a fact which i. not only of 
great importance in its control hut at the same time adds greatly to the d,fficult.y 
of a thorough survey. In the United States of America it OM heen found on 72 
different species of food plauts. In Kaahmere Jo'letcher found it on apple, pear, 
cherry, plum, peach, greengage, grape·vine, almond, quince, apricot, walnat, rose. 
mulberrv, willow and poplar; whil.t in Kulu ,md tht" ~iml" Hilll it 111M h .. ,,, found 
~o far O'n appte, pear, pfach, !Jlum. Jap"DI,." plum It)tl.·: apl·icot. ch.·rry. , .. alilut. 
Kaits (wild peare), Palti (wild apple) and Sirhia (wild khurmmai). 

9. The rurvey work carried out by the Punjab Agricaltural DpT,artml'nt. ~ far 
has I,een cicr.e satisfactorily, but for obvious reasons the whole of the round oolllri 
not be covered. It is proposed now that. thorough lurvey will be carried out with • 
view to study :-

(1) the food plant. of San Jose' Scale, both wild and cultivated, 
(2) the di~tribution of the pest:-

ra) localities where it. ia present, 
(b) localities from which it is being regularly oent out on inf~ted fruit or 

nursery etook, 
(e) the chances of its t.hriving in introduced localities, 
(d) the reasons for its failure to estahlish ittelf in certain loca1itiel. 

10. The result of this· survey combined with tbat already approved by th. 
Advisory Board of the Imperial Couneil of Agricultaral He_reh for the North·We .. 
Frontief Province will be that the infested and uninfe&ted localitIes in North-W~t 

. India will be known and it will then be ll'l8lible £0 consider "'here qaarantine and 
other preventi"" measures shoald be introduced in order to confine the pelt within 
its present limits and to prevent its further spread in India. In a8"ected &red 
vigorous action to eradicate the peat cau also be taken. 

11. For the parpose of this 8urvey the Punjab will be divided into the fonowing 
four zones :-

(1) the Simla Hills, British territory and Simla Hill Statee, 
(2) Kangra (including Kulu), 

.(3) the Marree Hills, 
(4) the plains and Indian State. in the Panjab. 



331 

12. The .taff which baa already been sanctioned and employed by the Pun;ab 
(Jl)vernment durillg the past five years will continue its work on this pest, but the time 
.,f this .taft must be devoted mainly to control measures in areas within which the 
pest has been discovered already, and they cannot undertake the proposed intensive 
Hurvey in more than one of the four zone. already indicated. Consequently, addi­
tional staff is required' to carry out the survey in three of the zones. The attached 
statement 'showe the further requirements for a survey extending over a period of 
three yean and it is requested that the Imperial Council of Agricultural Research 
may kindly provide funds '0 enable this .urvey to be carried out. The scheme hal 
'been baled and modelled on the suggestions made by the Sub-Committee of the 1m. 
perial Council of Agricultural Research which considered the application of the N orth­
West 'Frontier Province for a similar grant in August 1933. The work will be carried 
(lut under the supervision of the Entomologist to Oovllrnment, Punjab, and all 
possible help and facilities, which the Entomological Section of the Research In.titute 
at Lyallpur can provide, will be given. The .. taff for which sanction ia Bsked will 
'confine their operations entirel:y to the proposed survey. The special staft sanctioned 
by Go'Vemment. for San Jose Scale work, and the Entomological Section generally 
will continue to carry out control operations, and, as stated already, win undertake 
I,he survey in one of the four zones. No non-recurring expenditure is involved and 
the grant which the Imperial Council of Agricultural Research is requested to male 
is Rs. 35,052, spread over a period of, three years. 

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

R~. Rq. R~. R,. 

1. One Assistant Ent3mologist 
on' Rs. 200-200·-250 less l.~ 
per cent. 2,040 2,040 2,640 '6,720 Headquarters, 

Kulu. 
2. Three Entomological Assistants 

(Orauuatea with Entomology 
as major Huhject) Mch on 
Rs. 100-10-121) lelA 15 per 
«ent .. 3;060 3,420 3,7S0 10,260 One at Murree. 

One at Kulu. 
One at Simla. 

~. Sil< Fieldmen each un Re. 20-
1-22 1,440 1,512 1,584 4,536 Two at each Bub-

4. One Clerk on Rs. 40-2-44 le .• s station. 
lli per cent. 40S 432 456 1,296 

li. Rental of buildings, Simla, 
Kulu, MWTee, Rs. :10 each I,OSO I,OSO I,OIlO 3,240 

-6.' Laboratory equipment and 
collecting material 000 500 500 1,500 

7. 'Travelling allowance fur Senior 
A""istant 1,000 1,000 1,000 3,000 

8. Travelling al\owance f. l' others 1,1100 1,500 1,500 4,500 

Total ll,O~S l1,4S! 12,5-10 33,052 

w 
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APPENDIX XXXVI. 

NOTII DATZD THJl 21sT FEl!RUABY 1934 BY SXCRIITABT, ON Suancr No. 25.~RuoBt OF 
THII EDlTOII.IAL COIDII'rrDI or TIm IKPDIAL COUNCIL or AGILICUI.rITBAL RuI&AllCll. 
Attention is invited to the (i) egenda of bU8ineu for the meeting of th. Editorial 

Committee of the Imperial Council of Agricultural Rea.rch, held oa Saturday. t.he 
17th February, 1934 and the paper. circulated to the Committee OR th. occuioa 
[Annex. Il and (ii) proceedings of the meeting [Ann ... II]. 

2. The recommendationa made by the Editorial Committee are brielly .. fonow. :­
(1) That the "IMtruction8 to Author. of Publication. of the Imperial CoUDdl of 

Agricultural Research·' be publi8hed in the first number of each Journal ev.ry y .... r 
and that a notice be iMemd in a prominent. place in all the ieeuea of the Journall 
drawing attention to the i8luea in which they were lut. publiahed. . 

(2) That the quality of the illustratiolIl in the Conncil'. publication should b. main· 
tained at a high level, and, a8 far &I poaeible, .hould be th. but. .yailable iD 
India. 

(3) That the efforts now being made to improve the get-up of the publicatiolIl be 
continued; also that such paper be used f<!or the publication! that th. text would 
not show through all' the reverse. 

(4) That the 'List of Referees' aa revised by the Committee be adopted. 
(5) That the starting of the new 8eries of Miscellaneou. Bulletin. of the Imperial 

Council of Agricultural ReaearOO W&II yery d8llirable. I 

(6) That in the case of the 'Indian Journal of :veterinary Science and Animal 
Husbandry,' it would be preferable to enlarge the size of th. preHDt. quarterlT iuu. 
rather than increase the number of i88ue! per annum. 

(7) That the 'Indian Journal {)f Vet.erinary Science and Animal Huabandry' .hould 
not accept clinical articles but that euitable clinical notal ooming bom VeterinarJ 
Colleges in India be collected together periodicallv and published &II A • MillCellaneoua 
:Bulletin of the Imperial council of Agricultural Re_rOO.' 

(8) That arrangements be made, as a trial for a year, for publishing in the Indiam 
Journal of Veterinary Science and Animal Husbandry', ab.tract& of ael...ctA!d artidet 
of general practical interest appearing in foreign literatur. that would allliat field 
workers to keep in touch with current developmental that .. a general standard, the 
abstractors of such articles be remunerated at the rate of about Ra. 15 for a ooo.word 
abstract. 

(9) That for '.Acgriculture and Livestock iu India', without excludin~ tb. kind of 
material now being published in it, special popular articles on agncultural and 
animal husbandry subjects be invited from Buitable writen; that. IUcb contribution. 
be paid for, up to. a total of Ra. 100 for every issue; and thi. arrangement. be 
tried for a year in the first instance. 

(10) That an endeavonr should be made to seenre for 'Agriculture and LiYaetock 
in India', original contributiona from practical farmers on topical ,ubjecta. 

(11) That papers in pure batanT which are of interest to A~cultural workera III 
India should not be excluded from the 'Indian Journal of Agrtcultural Science'. 

(12) That free copies of the Council'B jeurnals be II11pplied to important publi.h.­
of agricultural and vet.erinary boob iu Iudia and abroad, with a Yiew to making 
the Journals better known among Reh publishers. 

(13) That with a view to introducing the Councir! Journals to u IMlle a number 
as possible of those interested in such Bubjecte in other CODnme., arrangementa be 
made through Messl"!. Thacker Spink and Co., Calcutta, for th .. i""nf' of a cirMl'~r 
notice to interested publishers, libraries, etc., giYing particulan of tbe Council's 
Journals, to!reth~ with euitahle specimen articles from each Journal. The estimate.J 
cost would be from Bs. 400 to 500 per Journal. 

The recommendations are for the consideration of the AdviaorJ Board. 

ANNEXURE J. 

AOEND.\ I'OB THII JIUl"INQ 01' 'l'JD EDITOBJAL CoJnrrrrtm 01' 'nm IIIPD.TAL CovIfC1L (IF 
AGRlCULT1l'IUL RBnmcJr. JOLD OM TIm 17T11 F'DIWBY 1934. 

1: 111) To review the preaent position of the 'Council'. pnblications. 
(&j Proposal for increasing the IUbecription clrcnIation of the CmDdl'. 

Jonrnals. 
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2. To consider whether papers in pure botany should be publillhed in the Indi~ 

Journal of Agricultural Science. 
3. To consider the recommendation. made by the Animal Husbandry Wing of the 

Board of Agriculture and .Animal Husbandry held in February 19~3, in regard 
1.0 the Journal. dealing with livestock matters. 

4. The 'Miscellaneous Bulletins of the Imperial Council of Agricultural Research'. 

6. Reviaion of the 'List of refereea'. 
6. Question of improving the illustrations in the Council's publications. 
7. Proposal to print the 'Instructions to authors of publications of the Imperial 

Council of Agricultural Research', in. the Council's Journals at the oommllllCll­
ment of every year or once in two years. 

SUBJII:Ul No. 1 (a) TO REVIEW ma PltESENT POSITION or THE COUNCIL'S PUBLICATIONS, 
(b) PROPOSAl' TO lNCRIIASII THE SUBSCRIPTION CIltCULATlON or THE COUNCIL'S 
JOURNALS •• 

In regard to item (a), attention is invited to the attached statement, I-VIII 
(Enclosure I) furniBhing particulars in regard to the working of the publications of 
the Imperial Council of Agricultural Research during tbe last two years. The­
Committee is requested to make luch commpnts, suggestions etc., on the subject as 
it may think fit. 

2. As regards item (b), which arises from a review of the pre.ent position [Item (an 
a note by the AlIlimal Husbandry Expert to the Council is attached (Enclosure II), 
in which he suggests that. with a vi~w to introducing the Council's journals to as 
large a number as possible of those interested in such subjects in other countries. 
Messrs. Thacker Spink and Co., Calcutta may be authorized to issue a notice to 
interested publi~hers, libraries, etc., giving particulars of the Publicat.iolls together 
with auitable specimen articles from each journal. If this proposal finds favour with the 
Committee, it is further suggested that suitable Epedmen articles may be selected for each 
journal, in order that in estimate of the cost involved might be worked out and the 
proposal might be submitted to the Governing Body for approval . 

The proposals are now for. the consideration of the Editorial Committee. 

CHARAN DAS. 

SecretllTY. 

ENCLOSURE I. 

STATXMENT I. 

Number 01 papers publi$hed in tach Journal during 193! and 1933, classified by 
BUbjects. 

Indian Journal oj Agricu/lura/ Scie-nre. 

Plant and Soil Chemistry 
Physic.,l Chemis!try . 
Agriculturnl bRcteriolngy 
Botany-Genetics . 
B<>tt\ny-Ger·eral 
Plant l'hy'liology 
Mycology . 
Entomollgy . . . . . 
Stati.tical trel}tment of experimental data 
Cotton Technology . 

1932. 

Original 
articles. 

2 
fi 
1 

11 
2 
4 
4 
4 
7 
I 

41 

SelectE'd 
articles. 

2 

4 
1 

2 

7 

1933. 

Original 
article~. 

3 

4 
I 
2 

~8 
II 
6 
8 
II 
9 
3 

77 

Selected 
art ides. 

·1 

1 

w2 



193t. 1933. 

Original Selected Original Relected 
articlea. articles. art ic\Pa. prtidat. 

2 3 

Indian JoumaZ oJ Ymri"GI1I Sci~.114 Antmal HulibMtd..,. 
Veterinary Surgery 3 1 
Veteri~ry Medicine 2 J 
Vllfariaar,o pa;thology and- bacteriology 7 I 2 
Prot.ozool"gy 1 

VB-ue Diseases and fIelIUm pNpal'ShoD 3 .. 

Helminthol"gy 10 U. 
Veterinary entomology :1 1 
Animal biochemist.ry 8 I 
.Animal b~ding I 2 
Dairying I 
MiscelIaneous • 2 

'fotal 39 • 28 

AgriewM'e aad 1,;1.·,.tocft in 1",Tia. 
General AgricuItuJJe 1 .2 2 
Soils and manuree .' 7 7 
Plant breeding 2 2 
Plant diseaees 
Plant pests 2 , 
Agricultural engineering I I 
Agricultural economics, marketing et«>. 2 I 
StatU-tical treatment of experimer.tal data. I 
Cattle breeding 1 3 3 
Cattle diseases and pests 2 2 

Feeding and feeding stUffR 7 , II 
Dllirying , 5 
Poultry • 
Miscellaneous • 1 • 

Total 33 22 39 

SrATKJOIl'I' II. 

• 

I 

7 

2 
I 
2 
3 
II 
1 

II 

Referees employed during 1932 and 1933 ADd Dumber of papenll8nt to each.. 

AORICULTURAL 8mB. 

Dr. F. J. F. Sbsw 
Dr. G. P. He<·tor 
]dr. D. li. Mehta 
Dr. W. BurDJ' • 
Dr. M. A. 8ampathkumaran 
Dr. S. P. Agharkar 
Dr. Birbal Sahl,i 
ldr.M. Alam 
Professor Parija • 
Dr. T. Ekambaram. 

BoIanw,Z. 
1932. 1933-

.. 19 
3 :t 
5 I> 
3 3 

• 2 
I 3 

1 
2 1 
:I I 
1 



Prof. V. 8ubrahmanYBn . 
Ran Bahadur Vi.hvanath 
Mr. M. CarLery 
Pruf. J. C. GhoHh . 
M ..... Dorothy Norris 
Mr. J. Charlton 
Mr. D. V. Bill 
Prof. H. Jo;. Wat.on 
Mr. P. H. Carpenter 
Mr. F. J. Warth 

Mr. N. V. Joshi 

D.r. W. MeR .. !! 
Mr. S. Sundararaman 
Dr. B. N. Uppal 

Mr. Afzal Hussain . 
Mr. P. B. Richard. 
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CJ.emicul. 

Bacteriological. 

Mycological. 

/i!ntamological. 

Rao Sahib Y. Ramaehandra Rao 
Dr. B. N. Chopra 
Mr. P. V. Ieallo 
Mr. T. B. J.<'letcher 
Mr. J. C. M. Gardner 

Colton Tcohllology. 

Dr. Na:.ir Ahmad . 

Statwtical. 
·Prof. Mahaltmobill . 

Sugarca.ne. 
Rao Bahadur ·r. S. Venk.ram .. " 

Dr. Mackenzie Taylor 
Dr. C. W. B. N"rm"nd 

Mr. J. H. Ritohie 
Dr. O. S. Cheema 
Mr. D. :& Se,hi 
Mr. J. C. MoD.)ugall 
Mr. Wynne SaY'Br 
Mr. R. O. Allan 
Mr. H. R. Stewart 

Sugar T~lmolGgy. 

M dflOf'Olo(Jtical. 

General. 

1932 
I 

7 

:! 

Ii 

I 

4 

Ii 

6 

2 

)933-
2 

5 

1 
3 
:? 

I:! 

4 

:~ 

1 

1 .. 

2 

5 

1. 
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193:!. 1933. 

~.G. D. Bhalerao 
Mr. F.J • .v~h 
Mr. M. Ananthnarayana Rao 
.Mr. W. Taylor 
Capt. C. E. Macg\1ckin 

.Mr. J. F. Shirlaw 
Dr. MapleStone 
Mr. J. R. Haddow 
Lt.·Col. R. N. ChoprA 
.Mr. S. K. Sen 
Mr. P. J. Kerr 
Mr. F. Ware 
Dr. P. E. Lander 
Mr. Z. R. Kothawala 

STATEIlBlIIT Ill. 

, 

, 

2 
:I 
I 

" ! 
I 
1 

I 

I 
2 

I 

Particulars of abstraots publiBheJ in each Journal daring 11132 and 11133. 

India" JourMl oJ AgricullurIl18ci_. 

11132. 1933 • 
. Abstract. of Provincial publicatioM (which were 

paid for). . • • • • • 
-Otbers 

1 
e 
7 

1 ndill" J oumal oJ Veleri_'11 Scieru:. lind ... "'mII' 
HlUblJndr" • 

. Abstracts of papers in foreign publicationl (which 
were paid for) 

·Otbers 

AgricullurBlind LiflUlock.,. Ind'lI. 

Authors' abstracts of papen publiabed in the 
Bcientific j oumals 

Ab1tracta of provincial publicationa (which were 
paid for). • • • • • • 

Others 

• e 
10 

86 

-I 
90 

No. of books reviewed in each Journal during 11132 aDd 11133. 

Indian J Olll'llal of Agricultural Science 
Indian Journal of Veterinary Science and Animal 

Husbandry 
Agriculture and Livestock in India • 

I 

1 
11 

I 
I 

10 

8 

10 

61 

, 
20 

78 
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BTATIIHElIT v. 
Number of papere received for each Journal during 1932 and 1933 and how they were 

dispoeed of. 

Indian Journal oJ ArJ1"icultuml Science. 

Number of papeN received 
Number of pape .... accepted for the Indian Journal ,,( 

Agricultural Science . . . • • 
Number of pape .... accepted for Agriculture and Live· 

stock in India 
Number .)f papers refueed 
Number of papers returned to authors for minor revi. 

Rion and not yet received back . . . 
Number of papers und~r cODl'ideraticu 

1932. 
91 

63 

11 

17 

Indian Jouf'nal oJ Vetef'inary Science Mid Animal 
Husbandf'Y· 

Number of papers received 
Number of papeN accepted for the Indian Journal of 

Veterinary Science and Animal Hu'S'banliry . 
Number of papers accepted for Agriculture and Live. 

8tock in India 
Number of papers refW'ed 
Number of papers under cLn~ideratiun 

A!/f'icultwe and Livestock in India. 
Number of paperR received 
Number of paperR accepted fur Agriculture and Live· 

Rto"k in Juuia 
Number of papers refufed 
Number of papel's under consideratilm 
Number of papers returned fLr Jr.inor revi,icn and nut 

yet receiv(·d b:1c k 

STATEMENT VI. 

54 

4U 

4 

10 

52 

32 
20 

1933. 
86 

48 

3 
13 

4 

18 

22 

II; 

l! 

3 

76 

39 
II 

II! 

8 

List of Soientific Monographs of the Imperial Counail of Agricultural Research so far 
published or acoepted for publioation. 

No.1. The Fungi of India, by Dr. Butler, C.I.E., D.So., M.B., F.R.S., and Dr. 
Bisby, Ph.D • 

. 2. Life·histories of Indian Microlepidoptera (Second seriea). Alucitidae (Ftero· 
phoridae) Tort-rioina and Chelechiadae, by T. Bainbrigge Fletcher. 
R.N .• F.L.S., F.E.S., F.Z.S. 

11. The Open Pan System of White Sugar Manufacture by R. C. Srivastava. 
B.So . 

. 4. Life·histories of Indian Microlepidoptera (Second Series). Cosmcpterygidae 
to Neopseutidae, by T. Bainbrigge Fletcher, R.N., F.L.S., F.E.S .• 
F.Z.S. 

-5. The Bombay Grasses, by E. Blatter, S. J., Ph.D., F.L.S., and C. McCann. 
F.L.S. 

-41. The Helminth Parasites of the Domestioated Animals in India, by G. D. 
Bhalerao, M.So. . 

'.7. Infiuenue of Manures on the Wilt Disease ofC.ImUcus Spreng, and tbe Isola. 
tion of types resistant to the Disease, by Dr. W. MuRae, M.A., D.Sa •• 
(Edin.), F.L.S., and Dr. F.J.F. Shaw, D.Sc. (Lond.), A.R.C.S .• 
F.L.S. 

~. Th~ Silk Industry of Japan, with notes on observations in U. S. A., England, 
Funae and Italy by C. C. Gosh, B.A., F.E.S. 

[Nos. 5 and 6 are still in the press.) 
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List of Miscellaneou. Bulletins accepted for publication. 

No.1. List ofPubli"ationll('n Indian Entomnl"gy. by the 'mr.-nal 
Entcmoir,gil;t 1930 

2. List ofPublicatir 1UI~.n Indian EntomololQ". by tht' tmpe·riftl 
Enkmolcgi~t . . . . . . . 1931 

3. LiRt of Publications on Indian Entomlllcgy. by the Jffil'''''al 
Entomokgi.t . . . . • . . l!l:l:! 

4. Host Plant Index of Indo.Ceylon .. e c<>ooida ... by S. RAma. 
chandran and T. V. Raffiftkru.hna An'ar 

I. The Bizae of edition. for the various publications. 

(Sum her printed.) 

Indi'ln Journal ,~r Agnculhu'HI Scieme 
Indian .Journal of Veterinary Science and Animal HII~bendry 
Agriculture and Liv8Rtock in India 
8cientilio Monograph... All iiOO except No. :4 of whirh I,OOft copi .. 

were printed. . 
Miscellnll8Cu8 Bl1l1et;r~. All rICO. 

950 

900 
1.200-



STATEMENT VIII_IItd. 

II. Showing cir.!uiation figuraJ for the three Journals and Scientifio ?Ionographs. 

In India. Ollt.irie Illelia. Tot'll eir<'lIlutiun. 

Ag.& Ind. Ind. Ag.& Iutl. In:l. Ag.& Inti. lllli. 
Live· Jour. Jour. S". Li,·e· .Tcmr. J >tIr. S(" Live· Jour. Jour. Se. 
At~('k of Ag. of Mono· &t ('k flf Ag. of Mono· At,ck of of 1\[on.'· 

in Bc. Vety. graph. in I'll'. \'ety. graph. in Ag. Vetv. jl"l"I\ph. 
Indis. fk& India. Se. & India. Se. 8". '.t. 

A.H. A.H. A.H. 

2 3 4 5 6 7 8 9 10 Il 12 
--------

1. No. of regular 8ub8('rihers 161 140 8:! .. 7 

2. e8JIusl &ales 6~ III 17 :16-

3. Free exchange issues to Univer. 
sities, Chsmbel'll c,f Co mmerce, CI!I 

c:,.) 
Reaelrch InRtitute .• and Lib· CO 
raries 49 :16 27 24 75 R1 S5 30 1:!4 116 II:! .'it 

4. Free supplies to Provinces in 
C.:mnection with the scheme 
of free interl'hsnge cf Publi· 
cat.itlna 1:11 110 IIlI 119 134 III 101 Jl9 

5. l<'ree supplies to 1\el\8papel'O, 
Periodil'llIs, et('. (1:1 3:1 17 II :1 :! I" (i6 :1;, :1:1 I:! ., 

II. Tutal number of co pie .• distri. 
buted frell I1nr! exchange by 
the Impel'isl Coul1dl of Agri· 

:?Il,; l!lll 171 1111 fi9 0,; 7:! :!4 :1:!4 :!1l1 :!~:I I~.; culturltl Reselll'"h 

7. ("opie~ <li.tribllte<l by the Direl,. 
t.OI', PIIS8, fur hi. Lihrary ex· 

114 3;; I~!l 44 change Iii II 9 :)3 tl! 

"A,'erage nnmber of copieR •• ,Id {'er {ll1rt, 
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ENCLOSURE II. 

{;opy 01' A 1101'S DATZD ma 5TH JAJlllABY 1934. ay 'I'Im AJflKAL Bllla.ur1lBY Ex .... 1'0 
no blplULIAL C011!lCIL 01' AOBlC1lLT11BAL RasuJ!QL 

The propoaal ia that the Editorial Committee should authon.. Meun. Tbacbr 
Spink 6; Co., of Calcutta. to i .. ue a notice to publiaherl. librariu. ltc" giving partie 
culars of the different publications iuued by thia Council. limilar to Ul. DoUc. 
which they have iSBned regarding the publicatiou of the IodiaD Beaeareh FUIld 
Association. 

In thia notice. particulara .... r. given of the aubject. dealt with b'l. Ul. differen' 
journals. with specimen articlea. to aho... the cla.. of material produc. , with • viaw 
to introducing our journal. to .1 larg. • number II pouible of ~ int.enet.d lD 
'Similar subject. in other countriea. 

I discussed this matter with Mr. C. F. Hooper of Mea ... Thacker Spink and Co., 
'of Calcutta, and attach a copy of hil reply. I have ucertaiued from tJi. Publi· 
-cation Section that the cost of 500 copiel of a aelected articl.. luch II Captain 
Datta's article on Bovine Naaal Granuloma. with illllltrationl, would probabl,. be 
from Rs. 3SO to Rs. 400. The cost of the selected article would now.ver. vary accor4. 
ing to its length and the numbe~ of illultrstions. Similar articlea would be nquind 
for the other journals. In addition to the inclusive charge of RI. SO for ,.ddreaaing 
.nd posting the envelope., mentioned in Mellin. Thacker Spink and Co.'1 lett .... 
'the cost of heavy envelopes would have to be borne by thia Council. 

I understand that the issue of this notic. reaulted in a conaid.rabla incr... in 
'the circulation of the Indian Research Fund A.lOCiation publica tiona, aDd " ia for 
1:onsidel'ation whether thia Council would be juatiJied in illuing • limilar notice. 

'Copy 01' A I.E'I."l'BB DATZD ma 5TH APRIL 1933, I'BOII MasSRI. THACItD. 8PIJIIl I: Co •• 
PUBLISHERS IN LIQUIDATION, 3, ESPLAIIADI EAIT, CALCllTl'A. TO COLO.IL A. OLVIll, 
IMPERIAL COUNCIL 01' AOBlCULTUlUL Ra~J:ARCB. 

In reply to your letter of the 29th ultimo, I ahall be glad to undertake the work 
you mention. You can reckon out the cost better youraelf II the hearieat item would 
probably be the printing. 

I can send out. 500 copies with postage at nine piea each. 
You could print your own circular the wording for which w. could aettla in 

'Consultation when you come to Bee me. 

I would have the envel"pue addressed and potted for an incluaiv. charg. of 
Rs. SO. 

'SUB.JKCT No. 2.-To CONSIDER WHIDTHD pAPDa III PURl lOYAllY aHoULD .1 PVBLI8111V 
Dr TBI "INDIAN JOURNAL or AOBICULTUlUL SCllJfca", 

. A paper entitled "Studies in the Development of Female Gametophyte of lOme 
Le~in~ns Plants of Indi~", b,. Mr. Baeu Dev RoJ, wae received for publication ia 
·the ~ndlan Jo~ of Agricultural Science" and WII referred to Dr. F. J. F. Sha .... 
Imperial Econom.lc BotlUliat, PUBa, for opinion. Dr. Shew'. comment. on the paper 
(Enclosure I) raised a question of general principle .. to whether OP not papera ia 
'~nre b~t~ny should be published in the "Indian Journal of Agricultural 8cieoce". 

he oP1ll!-0ns of t~e mem~ers of the Editorial Committee (Agricultural Bection). 
were obtamed .on. thiS questio.n of policy (Enclosure II), aud .1 the members wera iD 
favo~r of pubhshmg such articles in the Council', Journal, the paper in qu_tion ... 
'pubhshed ~ December (1933) N~ber of the "Indian Journal of Agricultural Science'. 
The que~tlOn of the general pollcy to be adopted in such c:asM in future ie DOW for 
t.he conSideration of the Editorial Committee, 

CH.ARAN DAB, 
8_~. 
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ENCLOSURE I. 

RuuRKe or DB. F. J. F. SlUw. 

1 have read Mr. Roy'. paper on the female gametophyte of some legum~iou8 crop 
plants and in my opinion it is not suitahle for any of the ImperIal Council of Agn­

-cultural Research publications. I base this opinion not on any defects in the paper 
but on the nature. of the subject. The 8ubject is one of interest to pure botany 
and i. not agrlcultu .... l. The paper would do, admirably for the annals .of Botany or 
some such Journal in Europe and I would urge the author to send It to 8UC~ a 
journal for publication. The paper is a good paper of its l..ind but the wronJ kind 
for an agricultural journal which I think haa plenty of material for publicatIOn. 

ENCLOSURE In 

REMARKS or MR. B. C. BURT. 

Dr. Shaw raises a pamt of {,rinciple of considerable importance. Personally I 
would adopt a rather different poltcy and encourage the publication of papers of this 
t~ pe in the Indian Journal of Agricultural Science at least when they deal with 
-crop plants. The opinion of al) members of the Editorial Board on the paper and 
Dr. Shaw'. comments should be obtsined. 

REMARKS OF DR. W. McRAE. 

Seeing that the Council finances II few pure research schemes it would seem natural 
to publish the results in the 'Indihn Journal of Agricultural Science' publ'shed by 
the Council. If this be done care should be taken to have extracts published in 
botanical journals devoted to the particular type of re3earch. On the other hand any 
resoorch worker looking for information on pure research such as is contained in this 
paper on the description of the female I(ametophyte of some leguminous plants, 
though they happen to he crop plant •. would naturally consult the botanical magazines 
-devoted to such work. For the convenience, then, of botanical workers it would 
appear more convenient to publish paper. of this type in the 'Journal of the Indian 
Botanical Society', though it must not be forgotten that the distinction between pure 
and other research is an arbitrarv olle and would have to be left to the discretion of 
the A gricultural Expert to the ·Council. 

IlEMARKS OF DR. M. A. SAMPATHKUMABAN. 

As regards the policy I consider th~ houndary between pure and applied fcience 
'does not exist. 0111' pasilv encro:.che. on the other. It is not desirable that we 
Ahould· live in such water-'tight compartments. I am asking some of my research 
students to work on plant. of ~conomic importance and I should like to get them 
puhlished in this Journal. I fully agree with Mr. Burt's idea that 'we .honld 
encourage such pUblication in our ,Tournal. 

l'II'BJFf"l' No. 3.-Tn CONSIDER THE RE('n~OIENDATION~ OF THE ANIMAL HUSBANDRY WING 
]ll'EETTNG OF THE BOARD OF AGRlrULTlTIlE AND ANnUL HUSBANDRY, HELD IN FJ:BBU­
.4RY 1933, IN REGARD TO TRill JOURNALS DIIAUNG WITH LIVBSTOc:Jt HATTBRS. 

'The question as to the best arl'anl(e'llents which should be made for the future 
'10 insure prompt publication of original worli. and for keeping field workera in 
touch with important IIdvllnces in animal husbandry matters was considered by the 
Animal Husbllndry Wing of the Roard of Al(riculture and Animal Husbandry at its 
mel'tin.1t held in. }<'ehruary .1933. A note by ('01. A. Olve~, Animal Husbandry Expert, 
Impel'lal ('ounc,1 of Al(rlcultural Research. on the suhJect was circulated on the 

>(lceasion. It hilS now heen "rought up-to-date and is attached. (Enclosure. J). 
2_ The subiect hefore being taken up by the Animal Husbandry Wing of the 

Board of Agriculture WIIS considered by the sub-committee on Veterinary Education' 
th .... recommendations 0.' this sub-committee were placed before and adopted by th~ 
Ammal Husbandry Wmg_ Relevant extracts from the report of the eub-committee 
and the Procee.dinlts of the Animal Husband~ Wing. meeting are enclosed (Enclo­
sure II). It WIll be seen that th~ sub-committee reVIewed the position as it t"en 
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was, of the two journals 'Indian Journal of Veterinary Reienee and Animal lIu.bandry· 
and 'Agriculture and Liveato<"k in India' which .. .ontain mlltter. ftIatinK to Animal 
Husbandrv and made the following recomlJl~ndation., which were adopted b1 t.lut 
Animal Husbandry Wing. 

3. A. regards the '/n'illn Jmlrnal oj VttuintlT!I Sri.n ... tJtId ."nimal g"dtlf\llrv. 
the 8ub·rommittee recommende41;-

(1) That it would he J·referable to <'Dlalge the tir .. of t1 .• J,ft.ent quar:erl7 
i.snes rllther than to incnale the number of i •• u .. P"" 8D:·1IID. 

(2) That it should not accept el;nical artirles. 
(3) That its abstracting st'Ction ahould he enlarged al a medium for dia-

seminating the re.ults of .cientific work c ,rri .. d out in o.hAP tropical 
countries. 

4. In r .. gard to the "A.griculture and Li"e.todt in India', it recClmm .. llded-
(1) That it should cater almo!t entirely for the Iloa·oc:entifia pnct.ical _no 

(2) That an endeavour ohould b. made to !ecure orig'nal oontributiOlUl fl'OlD 
practical farmer. on topical lubject.. . 

These recommendatious are nnw fnr the comiderBtion of tbe Editorial (',ommittee. 

E~(,I.OSt:RE I. 

('HARAN DA8. 
tlr,.rr'rrr~. 

A 1l000B BY {'OWHItL A. OL't'SB, C,B., ('.M.O .. F.R.C.V.S .. AHUUL HU •••• DRY ElU'DY 
m ,1'118' IIfPBBIAI. COUNCIL ~I' AGB1CUI.1'111U.L RuURQI DarAB1JUJfT. 

The third volumes of thlf Council's two journal" in which Animal Haaband.,. tab­
jects are dealt with, "iz., "The Indian Joamal of Vet.rina.,. Science and Animal 
Husbandt,y" on4- "Agriculture and Livestock in India" are now eomplete "no thl' 
ciffular lett~r addreued to local Gonrnmenta, annonncinlf U.e publication of th. 
Council's three journala, it waB explained that the former is intended _n"aIlT 
for scientific and technical matter and the latter for articl .. of more jI8D.ral intenet. 
It was also announced that the Council woald ,uPP', free a realOnable number of 
copies of its publications for .the use of Provincial Agncnltural and Veterinary Depa"' 
ments in exchange for their publications, and it waa d.cided that the Nlie"tifta 
jo&rnals should' each consist of two park, one for original a"id... and eme for 
abstracts. Abstractors wero appointed for each province, the anthon of origiaal 
al'ticl1'8 were askl!d ,to furnieh abstracte for publication .nd local Governmeaf. wel. 
asked ·to ~cord their support to these publica.iona. . 

The first numbers appeared in the epring of 1931 Rnd this meding furnu.hee a 
good npprtunity to take stock of the existimr pcsition. Taking the acimt.ific joornat 
first-the Indian Journal of Veterinary ScieDce and Animal Huaband.,..-The follow­
ing table gives details of the type of material which h.a be.n 80 far published in each 
number, ~ .. z:-

Volume J. \".1,,_ n. V,It~ III. 

Pt. Pt,. Pt. Pt. Ft. Pt. Pt. Pt. Pt. Pt. Pt. Pt. 
T. II. TIl. IV. J. lI, lIT. IV. I. II. III, IV:. 

----. ------------------
Original Article.. 25 81'1 46 .'ill 70 in 116 sa 12" 67 69 47 
Reslt"'~ of ReviewR II) 7 13 2 2 
CliniCftl NotM . 3 1l 7 4 t I :! 
AbAtl'Reh 7 10 10 3 1 :! ;; 3 4 
Selected Al'tic:lf>'; 20 H 14 30 30 32 4 13 22 30 

1'ou.l 62111 81 103 101 11', 9\1 8212" 88 !" IIJ 
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It will be observed that the primary object of this journal, to publish sc:entif.c 
and techni""l matter, has been kept in mind and that the proportion of sucb 
material has steadily increued certain numbers having consi.ted almost entire'y of 
original articles. 

Thi. has been partly due to stringent orders to economise during the recent financial 
<a'isis, in consequence of whir-h the journals had to be kept as small as pos,ible and 
the number of illustrations red'uced to the minimum. This affected Part III 
()f Volume II to some extent and Part IV in particular, with the result that other 
matter was crowded out by original articles &orne of which had been awa'ting pub-i­
cation for ,some time. 

It is to be hoped that this phase is only a passing one and that it may Soon be 
possible to expand this journal to meet the obvious demand which exist, for a 
suitable medium for the 'publicatIOn of original matter. 

Sufficient suitable material i. available and promised to relieve the Editorial Cocu­
mittee of anxiety for the immediate future and with the combined support wlrich has 
been accorded to it hitherto by research workers, in all branches of animal hus­
bandry there 8eems every prospect that matter of the requisite standard of scienti 0 c 
accuracy and Qriginality, will continue to be available and that this journal will 
furnish a valuable medium for the puhlication of such material. It is however, a 
matter for consideration whether, a further effort is not called for to ,endeavour better 
to attain the second object of publishing these journals, viz., to disseminate knowledge 
of scientific work carried out iu other countries, as a means of instruction for field 
workers in India. 

In the case of 'Algriculture and Livestock' the general lack of original material and 
,abstracts suitable articles of a non-technical nature, dealing with animal husbandry 
matters, has been severely felt, and is reflected in the composition of this journal. 

What i. most required in this case is that workers in a position to do &0, for 
example college professors and research workers at institutions where well-fillecl 
libraries exist, should abstract from published literature articles of general practical 
interest which would assist field workers to keep in touch with current de,'elcpmentl 
of Animal Husbandry in 1111 its branches. 

So far no a\lstracts from published literature of material of this kind have been 
received and only a very rew for the scientific journal, and it has been necessary 
to deal with ADlDlal Husbandry subjects mainly by the publication of articles seleckd 
from the current pUblications received in this office. 

Since 'Agriculture and Livestock in India.' is essentially a journal in wIDch 
articles of popular interest to stock-owners should find a prominent rlace, and to 
which busy field workers should be able to turn for information regarding recent 
advances in animal husbandry work, more material from workers in close touch with 
such work and a more thorough abstraction of current literature is re~uired . 

. The abstractors appointed for each province have in fact, with very rew exceptions 
failed to function and though this failure has not. so far been seriously felt in the 
case of the 'Indian Journal of :V'eterinary Science and Animal Husbandry,' a steady 
flow of ab.tracts for agriculture and livestock in India is badly needed. :'iuitable 
material is undoubtedly available but it is obviously impossible f"r anyone person 
to deal with the mass of literature published now·a-days, on Animal Husbandry 
subject, and it seelIUl that some arrangement will have to be made for selected 
workers to be responsible for the abstraction of a certain limited' nnmber of publi. 
cations each. 

This is particularly necessary where translations have to be made, as eyen if one 
transll1.tes as fact 8S a stenographer can take down, th" time involved in :lb.t .. ,,:ting 
and typing "n artic1 .. of any importance is flU' more than the restridal! staff of th;, 
office can afford. 

With the return to more prosperous times it seams certain that the pre,ent restric 
lion of the 'Indian Journal of V"terinary Science and Animal Hushalll!ry' to 100 
pages in a qnarterly issue will h~ve. to be m~dified! in order to facilitate prompt 
pUblication of original matter, and It IS for conSideration wh~ther the best way to do 
this to increase the size of each number or to reduce the mterval between numbers 
to a two-monthly one. In the interests of research workers the latter con'tse is much 
to be preferred, ihough it would mean more work for the editorial and publication 

'staff and would no doubt be somewhat mor .. costly. 
With a view to effl'cting much needed improvement in the appearance and dura­

bility of our journals the attention of the Publication Bra'lch was drawn l"st autumn 
'to the very 11l1slltisf3Ctory state in which copies reached this office and afler the 
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matter had been discu53ed with the Manager, Government of India, Central Publi· 
cation Branch, in Calcutta, change, were propored by which IIOme 'pace, would b6-
saved and the journals would be much improved in appearance and durabihty without 
Bny 'Paterial increase in cost. 

o 

ENCLOSURE II. 

l<iztrac/s Irom tAt Proc.edinfl8 01 tht .,.tel;n!1 01 the .l.nimal HIl.bandr" Wing 01 eAt 
Board of AfI,iculture and Animal H",bond,y, /reld j" Ftb,tuJry, 19$$. 

• • • • • 
6. To review the present position of the two journal. publi.hed by the Imperial 

Council of Agricultural Research in which animal hUlbandrv lubject. are 
dealt with and to 8U!!"g~t the belt. arrBnv;ement. for the fu·tur. to in.ur.­
Frompt publication of ori~inal work and for keeping field workers in touch 
with importallt advances in animal hUlbandry matten (Subject No. 4 of the­
Agenda.) 

There was general agreement that the journal. had maintained a hil{h lCientific 
quality but that their get-up was capable of improvement. The recomRlendati'lfl' of 
the Sub-committee were adopted. 

• 
Extracts ITom the Report 01 tile Sub-Committt. on 'I'tltrinary &ducatiofl'. 

• • • • e· 

Subject No . .I.-To review the pre·ent position of the two iou,nals puHi.hed by 
the Imperial Council of Agricultural ReAenrch. in which .n:md husblUl(lry 
subj .. ots are dealt with, and .0 suggf'.t the b .. ~t ... -rangpmenh fur th .. 
futurl' to ensure prompt pUblication of oril(inM work alld for keepi"ll fjpld 
workers in tollch with import,ant advances in animal hushandry mat ten. 

The Committee wish to record their opinion that thp Indian Journal of Veterinary 
Science and Animal Husbandry is filling a long-felt want and i. proving a most 
useful addition to the list of available Veterinary periodicala. 

(1) In the present stat·e of development of animal r_reh work in India. It I. 
e( 'Il,irlered preferable, in order to deal with any incr.a •• in the number of original' 
m-ticles, to enlarge the size of the present quarterly ill8\letl rather thaD to inc,.. .. tbr 
numher of issues, per annum. 

(2) It is felt' that this journal should not accept dinical article. for publi,.ation. 
but that its (3) abstracting section mi!(ht be enlarged in ordpr that it may fonn a 
conv~niellt medium for dis.eminating tile nll/lt. 0/ uientific war!: carried out fD.. 
other tropical countries to field workers in India. 

(4) In re"artl to 'Al¢culture and Livestock in India'. it i. con.idered df"Sir"hle 
that, 1.cth in the matter of original article. and ah.tr.cls. it should (' ... ter almost 
entirely for the non-Icientific practical man, and in addition to articles of tM. type· 
from professional men. 

(5) Endcavol1r~ should he made to secore original contribution. from practical. 
farmers on topical subjects, IUch aa would he discus84'd if' the market place rather 
thall in the La1:roratory. 

flTT/lJECT No. 4.--'M:,tKLLAlOOUS BUI.UTnfS or TRS IKPEIlIAL COUIfr.::. nr .~(lRIC''l-· 
TtTLU. RSSIABCH'. 

Attention is invited to the encloBed ropy of th:.s Depal'tment !oft.morandum 
No. D.}l506-33-Pub .. dated the 19th September 193.~. to ,.... FAit"ri.1 r~--;""" 
As mentioned tlJe~eiD a new aeriea of publication entitled 'M;',...J"'"",", LuUrtimr of' 
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li.e J",,,~riul ('ouhcil of logricultural Re,earch' has been darted with a ."i~w ta 
providing a suitable medium for the publication of any useful material receIved for 
/,uloli.·"I",n that may not be .uibhle tor the existing Journals or Monograph.. The 
r"lIoll'illg fnur paper. have so far Leon ,\l'l'epted for puLlication in this series:-

1. List of Puhlications on 
1930. 

Indian Elltomolog/, Ly the Imperial Entomologist, 

2. Li.t of Publications on 
1931. 

Indian Entomology, by the Imperial Entomologist, 

3. List of Publications on 
1932. 

Indian Entomology, by the Imperial Entomologist, 

4. H".t Plant Index of Indo·l'eylunes~ Coccid", by S. Ramachandran and T. 
V. Ramakrishna Ayyar. 

2. The subject i. suhmitted for the information of the Editorial Committee and 
for any remark. which members may wi.h tu ofier. 

CHARAN DAS, 
SccHt~r!l. 

COpy OF A MEMORANDUM No. D./1S06·33·PuB., DATED THE 19TH SEPTElIBER 1933, FROM 
TIUI OFFO. SE('RBTARY, IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH, TO ALL MElIBERS 
OF THE EDITORIAL COMMITTEE. 

Members of the Editorial Committee are aware that the marginally noted publications 
are boing issued IInder the allspices of the Imperial COllncil of 

1. AKrlculture and Llve- .~lgricultIl1'81 Res~.\rch. The undersigned is directed to state 
It~~kll~~lanndl", Journal of that r~centIy a papPI' entitled 'List of Pllhlications in Indian 
Agricultural Beltone.. Entomolo~r for 1930 and 1931' compiled by the Imperial 
v.trl::~:~n s~~~~~ .. l a~J ~ntom.olol: .. t. P.usa. was re:eived ~or .puhlicatinn. and the 
Animal Husbandry. lomnnttee conSIdered that Its pllbhcatlOn would be exceed· 

4. Selentlfio K,ono~r8Ilh. in.:ly useful to research workers in the country. It was, 
o! the ImlKlrlnl founel! of however, fouud that the paper could not cOIl\'eniently be 
Agricultural Re .... rch. accommodated in any of the existing Eeries of the Council's 

puhlications dealing with agricultural science, being too long 
for puhlication in the 'Indian Journal of Agricultural Science', aDd unsuitable for the 
a .. ries of Scientific Monographs. As similar lists of pUblications on other subjeots 
are expected occasionally ID future. it was considered expedient to start a new 
series entitled 'Miscellaneous Bulletins of the Imperial Council of Agricultural 
Research', in which can be published any useful material received for publication 
which is not suitahle for the present Journals and monographs. The size of the 
Bulletins. which will be issued occasionally_ as material is available, will be crown 
quarto. The Controller of Printing has accorded sanction to the printing of the 
series. The matter is now for the informlltion of the Editorial Committee. 

SUB.lB('T No. 5.-REYISJON OF TRII LIlclT 01' RuzRus. 

Attention is invited to the enclosed copy (Enclosure I) of this Department Memo-. 
rsndum No. 780/4-Pub .• dated the 18th April 1933, to the Editorial Committee, in 
which members were informed of certain additions and alterations made in the List of 
Referees for the examination of papers received for publication in the Council'. 
journal.. Since then the following changes have been carried out in it:-

1. Dr. Wo. Burns, one of the referees for 'Botany' (GeDetics as well as General) 
expressed his inability to continue as a referee, in view of the pressure. 
of his duties as Director of Agriculture, Bombay, and his name haa there­
fore been lemoved from the list. 

2. Lt. ·Col. R. N. Chopra bas been appoint .. d as a referee for papers in 'Pharma­
cology and PoisoDous plants', 

3. Mr. H. C(lOper. one of the referees for 'Veterinary Patlu'!ogy and Bacterio­
logy' has died recently, and his name bas therefore heen removed from. 
the list. 



2. The following gentl~men hav:e Hndly a .. i.ted u. w.ith the refereein, of iudivi­
.dual paper.:-

1. Dr. C. W. B. Normand, Director General of Obee"atori .. , Poona. (Asri· 
cultural Meteorology). 

2. Dr. Mackenzie Taylor, Director, IlTigation Research Laboraton', Lahon. 
(J\'gricultural Meteorology). • 

3. Mr. F. J. Plyman, Director of Agriculture, Central Provinc... (A ,"cultural 
Chemistry and Bacteriology). 

4. Mr. D. V. Bal, Agricultural Chemist, Central Provinces, (Asricultural 
Chemistry and Bacteriology). 

5. Mr. M. Carbery, Asricultural Chemist, Bengal. (Agricultural Chemi'try.) 
.6. Dr. N azir A!hmad. Director, Cotton Technological' Laboratory, . Matunga. 

(Cotton Technology.) 
7. Mr. P. "1'. Isaac, Offg. Imperial Entomologist. (Agricultural Entomology.) 

:8. Prof. P. C. Mahalanobia, ProfellOr of Physic., Pre.idency College, Calcutta. 
(Statistical treatment of experimental data.) 

9. Rao Bahadur T. S. Vellkatraman, Imperial Sugarcane Expert, Coimbator .. 
(Sugarcane breeding.) 

3. The list as it standa at present (Encloeure II) is lubmitted to the Editorial 
-Committee for any additions, Blterat.iona, .nc., whicb memberl may wilh to BuageR. 

ENCLOSURE I. 

CHABAN DAB, 
Surrell", 

'COPY OF MEMORANDUM No. 780,'4-PuB., DAftD THB 18TJ1 Ann. 1933, TO T1IB EDJTOIUAL 
COMlIITTEK OF mil hlP'lBtAL COUlCCIL (II' AGBICULTUBALRPIlAACII. • 

Attention is invited to the enclosed extract from the ~iug8 of the m~etinl( or 
·tbe Editorial Committee, held on the 29th January, 1932, in which the Committee 
revised the list of referees for the examination of paperl received for publication in 

·the Couneil's journals. Since the list wae last revised br the Committee, the f"llow. 
ing changes and additions have beeu carried out in It on the IUlrgestioD of the 
Expert Advisers to the Council, and a copy of the revieecl lin embodying the chaD~ 

,and additions is enclosed for the information of the other memhera of the EdItorial 
..committee :-

1. Mr. D. Milne, one of the referee. for 'Botany·General and Systematic' having 
recently' proceeded on leave preparatory to retirement, the Dame of Dr. 
W. BulUs haa been substituted in hia place. 

2. The 'names of the following ilan been added to ... Iii' _ 
(i) Messrs. J. C. McDougall and H. B. Stewart, ander 'General Agri· 

culture'. 
(ii) Profeaaor Birbal Sahni UDder 'Botany·General and Systematic'. 

(iii) Dr. Hem Singh Pruthi, under 'Entomology'. 
(iv) Mr. T. J. Hurley, under "Vetorinary Medicine'. 
(v) Ml-. p. V. Iaaac UDder 'VetariD&l')' EatoDlOlogy'. 
(vi) Dr. K. C. 'Sen under 'Animal Biochemidry'. 

ENCLOSURE 11. 

G,neral .A~irultu,e. 

D. R. Sethi, Esq., M.A., B.S.,., (Edin.) I.A.S., Director of Agriculture, Bihar and 
{)rissa, Patna. 

'. T; D. Stock, 'Esq., B.Sc., D.I.C., .~.B,C,S" Depnty Director. of, Agriealtare, 
Burma. 
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II. G. Allan, Esq., M.A .. Director of Agriculture, United Provinces. Lucknow. 
Wynne Sayer, Esq., B.A., I.A.S., Imperial Agriculturist, Imperial Institute of 

A);ril'"ltural Research, Puss. 
Profeswr N. N. Gangulee, B.Sc., Ph.D., Khaira Professor of Agriculture, Calcutta 

U/Uver.;ty, Calcutta. 
J. C. McDou[.(all, Esq., M.A .• B.Sc., Principal, Agricultural College, Nagpur. 
H. R. Stewart, Esq., F.R.e.Se.I., D.l.e., N.D.A., Director of Agriculture, 

PUIIJo,", I.ah .. ,r •. 

Pla1lt and Soil Bio-Uhemi.tTY. 

Dr. V'. SlIbrahmanvan, D.Sc., F.I.C., Professor of Bio.Chemistry at the lnclian 
T IIstitute of Science, Bangalore. 

Rao Rahadllr n, Viswanath, F.I.'C., Agl'i<-uitural Chemist, COillJL"lUl'c, 1'. 0, 
f."wley Road, 1I1 ... ,HU". 

Mrs. Dorothy Norris, M.So., Director, Lac Research Institute, Namkum, I~,,"chi, 

P"'1.o ;rol UllPmi.!r!l 

Professor S. S. Bhatnagar. D.Sc., F.Illst.P., Professor of Chemistry, Punjab 
University, Lahore. 

Professor J. C. Gho.h, D.Sc., Professor of Chemistry, Dacca University, Dacca. 
J. Charlton, E'q., M Se., F.I.C'.,' I. A. 1'; .. A gri'>'1Jt.11 1',,1 Ch'>llli:<L to the CO,,","IIIlJ('lIt 

-of nlll'ma, and Principal, Agricultural College, Mandalny, 13urma. 
Dr. H. E. 'Vatson, D.Se. (Loncl.), F.I.C .. P.rofessor, Department of General 

Chemistry, Indian Institute of Science, Bangalore. 
P. H. Carpenter, E'f!., F.I.C., F.C.S., Chief Scientific Officer, Indian Tea ",soda· 

tion, Toddai, P. O. Cinnamara, Assam. 

A!JricultuTal Bad'Tioloff?!. 

N. V. Joshi. Esq., B.A., M.Sc., L.Ag., Assistant to ~he Imperial Agricultural 
Bacteriologist, Puss. 

Dr. F. J. F. Shaw, D.Sc., A.R.C.S., F.L.S., I.A,S., Imperial Economic Botanist, 
Pusa. 

Dr. G. P. Hector, l\I.A., ,D.Sc., I.A.S., Economic Botani.t to Guvel'llment of 
Bengal, Dacca. 

D. N. Mahtn. Esq., B.A. (Edin.), F.L.S., Economic Botunist to Government. Cen­
trnl Provinces, N agpur. 

D. Rhind, Esq., B.Sc., I.A.S., Economic Botanist to Government of Burma, 
Mandalay. 

Bota1lY (Genetica-Cytolo(11/.) 

Dr. M. A. Sampathkumaran, M.A., Ph.D., Profe.sor of Botany, Central Colle;:-e, 
'Bangalore. 

Bofrmy--fle7lernl and Sy.<temntir--a7lrl Horficultll~e. 

Pl'nfps'or S. P. A!!harkar. M.A., Ph.D... F.L.S.. Ghose Profsspor of BOt.~D~·, 
'Calcutta University, Calcutta. 

Profe •• or Birbal Rahni. M.A .. D.Sc., Sc.D., F.G.S., F._~.S.B., Professor of 
Botany, Lucknow University. LlIcknow. 

Plnnf Ph.y,«;nll1(1.'" 

Prnfe,"or p. K. Parijn, M.A .. I.E.S .. Professor <>r Bolan". Raven-haw College, 
CUlta(,l{ 

T'rutes""r '1', Flmmloaram. ~f.A .. L.T .. Ph.D., Profe,"or of Botany, Presidency 
<:ollpge, Madras. 

x 
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M!lcolog!l. 

D,·. W. McRae, ·id.A., D.Sc., I.A.S., Diredor, Imperial Inltitute o! '\Iricultul"lll 
Rc~cnrch and Im\>erial Mycologist, Pu ..... 

Dr. K. C. Mehta, M.Sc., Ph.D. (C .. "ub.), Prof,,-.r of BotaIlY. Ag ... Coll"lIe, 
~gl'&. 

S. Su"dararaman. Esq., M.A., I.A.S., Government M~·r .. log;.t. l'oimLatorl'. P.O. 
1,,,,,,ley Road. 

Entflmology. 

M. Afzal Hussain, Esq., M.Sc .. (Punjab), M.A., (Cautab.), Locult Be_reb Ento­
mologist, Imperi41 Council of Agricultural Reaeareh, Agricultural ('oU'-r, La,aUpur. 

P. B. Richards, Esq., A.R.C.S., F.E.S., I.A.S., Elltomol(ll(i~t to GO~'ernrn""I, 
United Provinces, Cawnpore, 

Rao Sahib Y. RaOlachandra Rao, M.A., ~·.E,S'i Deputy w·u.t Entomologi.t of 
the Imperial Council of Agricultural Researcb, B .. uchiatan, Quetta. 

Dr. B. N. Chopr .. , D.&., Assi8tant Superintendeut, Zook&icsl Survey of ludi~~ 
Calcutta. 

Dr. Hem Singh Pruthi, M.Sc., Ph.D., A •• i.tant Superintendent, Zoological Sune, 
cf India, Calcutta. 

Agricultural Engineering. 

T. A. :Brownlie, Esq., C.K, M.I.W.E., M.I.M. and E.E., Agricultural Enaioeer 
to Government, Punjab, Lyallpur. 

Agriculturol ECDno,,,ic'. 

Dr. L. K. Hyder, B.A., Ph.D., C.I.E., Member. Public Service Comllli"ion, 
Simla/Delhi. 

V ,t.,i"l11'1/ ~urgt.rll. 

A. D. McGregor, Esq .. F.R.C.Y.R .. I.V.S., Principal, Bengal Vekrillary Collelle. 
Belgachia, Calcutta. 

Ulric W. F. Walker, Esq., M.C .• M.R.e.V.R .• I.V·.S.. Profea80r of Sorg8"'" 
Punjab, Veterinary College, Lahore. 

Vderi"",!/ Medicin,. 

P .. T. Kerr. Esq., 1\1.R.C.V.S., I.V.S., Director, Civil Vet.-rinar, D"partment, an" 
Veterinary A dviser to Government, Bengal, Caicutta. 

W. Taylor, Esq., M.R.C.V.S., D.V.H., t. V.S., Principal, Punjal" Veto-I"in"r,.· 
College, Lahor ... 

T. J. Hurley, Esq., M.R.C.V.S, D.V.S.M., Principal and Profe.""r of "'edi,·in ... 
Madras V E'terinary College, Madras. 

Veterinar!l PotllOto9!1 o"d Bacteriology. 

V. Krishnamurti Iyer, Esq .. G.M. V:C .•• <\It. Prindpal. Madra. Veterillary Collf·it". 
Madras . 

.J. F. Shirlaw, Esq., M.R.C.V.S., ProfellllO!' of Pathology and Bacteriology, 
Punj'ab Veterinar'Y College, ~ore. 

Prot~Zoulog1/. 

Col. R.. Knowles, I. M. S., Professor of Protozoology. School of Tropieal Yedidn. 
and Hygiene, Calcutta. 

Ll K. Sen, Esq., B.A., M.Sc., F.E.S .• Protozoologist, Mukler.F. 

ViTV8 Di. __ fUe, and Serum PreparmiOfl. 

J. R. Haddow, Esq., B.Sc .• M.R.C.V.S., D.V.8.M., I.V.S., Deputy Diftctor. 
Jmper~al Vet.orinary Serum Inst.itute, lzatnagar. 
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Helminthology. 

.... War~; Esq .• F.R.C. V.S.. LV.S .• Director, Imp~ .. ial In.titut~ of Vetednll')' 
Re8earch. Muktesar. 

Dr. Maple.tone (School 
G. D. Bhaler80. Esq .• 

Reaearcb, Mukteaar. 

of Tropical Medicine and Hygiene, Calcutta.) 
M.Sc.. Helminthologist. Imperial Institute of Veterinary 

Anantanarayana Rao, E8q., G.M.V.C .• LecturEor in Par8l!itology, Madras Vete,·inary. 
C.ll'ge. Madrlla. 

Veterinary Entomology. 

P. G. Malkani. Esq .. B..~ .• B.Sc., M.R.e.V.IS .• Research Officer and Professor 
of Pathology and Bacteriology. Bihar and Orissa, Veterinary College, Patna. 

S. K. 8eh. Eo,] .• B.A .. l\Uk. F.R.S .• Protozoologist. In.perial Illstitute of Yelpr,· 
nury Re.ellrch, Mukteoar. 

P. V. Isaac;, Esq., B.A., D.I.C .• M.Sc., F.E.S., Offg. Entomologist, Iml'eria~ 
Institute of Agricultural Research, Puau 

Col. H. W. Acton, LM.S., Directur, SCholar of 'fl'0I'ic81 Medicine and Hygiene. 
Calcutta .. 

Animal /Jio-Uhem;sf,TY. 

F. J. Warth, Esq .• M.Sc .• I.A.S. Physiological Chemist. Imperial Delartment 
of Agriculture in India, Bangalore. 

Dr. P. E. Lander, M.A., D.Sc., A.I.C.. I.A.S., Agricultural Chemist to 
Government, Punjab, Lyallpur. 

Dr. K. C. Sen. D.Sc .• Biochemist, Imperial Institute of Veterinary Research. 
l\[nktesnr, Kumuon, P. P. 

,1.1I;",al Breed;,,!]. 

C. 11. Parr. E8q., RSc., LA.S., Deputy Director in charge of CattIe Breedin!:. 
Operation. United Provinces, Muttra. 

E. J. Bruen, Livestock Expert to Government .• Bombay Presidency, Poons. 
n. W. Littlewood, Es'] .. K.D.A .• 1..-\.S .. Dt'l'uty Tiredor of Agriculture, Li\'est(l("~. 

Madras, Hosur. 

Dairying. 

Z. R. Kothawalu. Esq., RAg .. B.Sc., N.D.D .. Imperial Dairy E\pert. Ron~,,10'&' 

Cnpt. C. E. Mncguckin. M.R, H.D.A., ,\ssbtant Controller. Military Dairy Farms. 
N orth~rn Circle. 

SUBJECT No. 6.-QUESTION OJ' IMPROVING THX ILLUSTRATIONS IN THIi COUNCIL'S JOl'BN.<UI 

Attention is invited t.o the enclosed extract from the letter of 31st Januarv 1934 
from Dr. 1\1. A. Sampathkumaran, in which it is proposed that the question 'of the 
improving the illustrations in the Council's publications may be discussed by the 
Editorial Committee. 

2. This qnestion fnlls under two heads. "it. :-

(a) Original drnwin(!s and photos intended for reproduction in the Council's 
publications should be prepared and '"'Ot by authors in propel' form. 

(b) Proper reproduction of ilIu.trntions in Pre ••. 
3. As regards (a), attention is invit~d to P'HM!I'''phS 14--]9 of thp "Instructions tn 

authors of publications of the Imperial Council of Aerjrnltnral Rp'e".·~h·". -in which 
directions are given for preparing different kinds of illtl't",!i"n. in thp pT"""r form. 
Copies of the "Instructions" have he .. n di,tributed to all Departments of .<\gricul. 
ture and Veterinary and Universities in Tndia. 

• Not printed. 
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4. In regard to (b), it may be mentioned tJ,at the proceu work COIIIUICt.ed witla 
the Council's publil'6tionl is being doue through private firma ill Calcutta ••• th. 
Government of India Pr..... Calcutta, whens the.. publicatio". 81'8 printad, cIl_ nOI 
possess the necessary equipment for anch work. Th. work produoecl by theM Vr, ..... 
firms has, however. been found in se .... ral cuea to be not satiefactory, eal,ec,ally 
8S regards colour reproduction, and the Manager of the Calcutta P..... hal heeD 

BsLed in suck cases to get the blocD impro'Ved by the finDe ill question. R. I,a. allO 
been instructed to secure as far as JIO&8ible the beat. wor"manlhip available ill ('ucutta 
for the reproduction of the illustrationa in the Conncil'. publi~ou. 

5. The question is now for the discussion of the Editorial Commit-tee. 

CRARAN DA8, 
Becr·tarJ· 

Eztract from a D.·O. letter dated tAe 81d ltlfltUlTy 1911~ from Dr. M • .t. 8t111lpatlt. 
kuma,an to Rai SaAib Malik CAartlfl Dat, Secretary, IfIlpeM CourteU 01 A.gricult,mrl 
Ruearch. 

• • • • 
A. regards the Agenda I wish to auggeat that there may be IOUI. diaeulaion OIl 

the improvement of illustrations in the Journal. 

• • • • • 

SUBnICT No. 7.-PBOPOBAL TO PBUIT TJDI 'IN8TaI1CTIO •• TO A1l'1'II0Il1 or PUII1.JeATlOICI 
OF THB IIlPBRIAL COUNCIL or AGRICULTUlI.AL BEB.ARCH', Dr TJDI COUXO!L'I JOI11lIUL •• 

BlTHER AT THE COMMENCEMENT or BVAY YEA. OIl 0lfC3 Dr ,.",0 YZAaa. 

A ttention is invited to the enclosed extract. from • letter dated the 31st Jannary 
1934 from Dr. M. A. Bampathkumaran, in which he propol88 t.h.t the 'Instructions 
to Authors of publications of the Imperial Council of Agricnltnral ~rch' may be 
printed 10 the journals either at the commencement of e'Very year or once ill two y .. ara. 

a AI copy of the 'Instrnctions to Authors of PublicatioDl of the Imperial Council 
of Alll"iculturai Research' is attached-. It may be mentioned that th_ IllItrnctiona 
were originally published in Part I, Vol. J of all the Council', journals, and that 
copies of the Instructions were distributed. in 1931 to aU Agricultural and Velm· 
nary Departments, Universities and Institutes in India. Copie. are alao being Ibpplied 
to aU those who ask for them. 

The proposal is snbmitted for the conaideration of the Editorial Committee. 

CRAlUN DA8, 
Burdi,,.,. 

;btract fTrnn. a D.-O. letter dated the 81d ltlfluar, t911~, fr- Dr. M. A.. StIIIlptttl­
kumaran to Rai Sahib Malik Charan D(JJJ, Secretary, Imperi.ul OauflCil 01 .tgrievlturlll 
Re~earcA . 

• • • • • • 
Further that instructions may be printed in the Journal far the heJp of tbe 

authors about the way ill whicb the papera (letter .".., IDustrat.iODll. cita­
tions) shonld be prepared_ This may be printed in th& beginning of tmtrr yea,. ar 
once in two years. Tbis also may be included in the AgomdL 

• • • • • • 
• Not prin ted. 
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Alii KEXURE 11. 

t'IU)CZJU)INGS OF TIU: MEZTING OF THII: EDITORIAL COMMlTTU OF THE IMPERIAL COUNCIL 
or AGRICULTURAL RZSEARCH HELD ON SATURDAY, THE 17TH FEBRUARY 1934. 

The lol.lowing were preoent: 

1. Dewan Bahadur Sir T. Vijayaragbavacharya, Chairman 

2. IIIr. B. C. Burt. 

3. Col. A. Olver. 
4. Dr. F. J Warth, 
S. Dr. M. A. Sampathkumaran. 

6. Mr. W. Taylor. 
Rai Sahib Malik Lharan DaB, Secretary. 

The meeting lasted from 11 A. M. till 2 p. M. 

2. Proposal to prmt the 'Instructions to authors Of the publications of the Imperial 
Council of Agricultural Research in the Council's Journals at the commencement of 
every year 0" once in two years. (Subject No. 7 of the Agenda.) 

JJr. Sampathkumaran, who waB invited by the Chairman to open the disclI.sion 
ou the subject, said that lome of the papers received for puhlication in the Journals 
were not prepared in prope.· form by authors in regard to the system of referencing . 
• Ih"trlltions, etc. He thought therefore that it would be an advantage if. the 'Instruc­
tions' were printed periodkally ill the Jonrnals, as is done in the case of Joul"Ilals lik .. 
the 'Jndi"n Joumal of Medical Research', etc. This proposal was accepted by the 
Cummitteo, which recommended that the . Instructions' should be published in the 1st 
ntlJoLer of each Journal every year, and that a notice should be mserted in· a promin~nt 
place in all issues of the Journals drawing the attention of authors to the 'Instructions'. 
m~lItioning the issue in which they were last published. For the year 1934, it was 
d~C'ided to include the 'Instructions' in th~ next numbers of the Journals. It was 
alsl) agreed that a stock of "pa.e copiES of the 'Instructions' should he kept in the 
Council's Office for supply to authors whenever necessary. and that this facl should 
he mentioned when the 'Instructions' were published in the Journals. 

The members of the Committee promised to go through the 'Instructions' at leisur .. 
:,,"l to forward suggestions fIJ.· !lny additions, alterations, which they might consider 
nere"sury; any chang~s which may he decided upon would be puhli.hed in the Journals 
III due <"Ourse. 

J. Question of impl'Oving the Illustrations in the C"'lIlci)'s publications (Subject 
1\ ('. 6 of the Agenda). 

Dr. Snmpathkumarlln was of the opinion that many of the half tone ilJustration3 
"!,p"uring in the Council's JOllrnals did not comp&r& favoura.bly w.th those appearing 
ir, the .)ollrnals published in England, America and Germany, He suggested that an 
attempt might he made to get some of th" illustrations reproduced in England as is 
dr>ll~· by some Journals in India. He was aho of the view that th .. re was scope for 
impl'Ovement in the get up of the journals and that better paper might be employed 
for the printing thall that now in lise in which the print shows through. As reg8l'ds 
th~ illustrations, MI'. Burt explained that the Council was "robably getting I,he best 
wOI'kmanship available in Calcutta fur the purpose, and pointed out that the cost 
of the Journals would become prohibitive if illustra£iOns were reproduced in England as 
suggested by Dr. 8umputhkumaran. H" added that if it could be shown' that heUer 
work was being done IIIlywhere in India, then the Department would urge the Govern­
IT.eni. Press to bring up the illustrations of the Council's Journals to that level. The 
Clla.rman also pointed out difficulties, bot.h financial :lnd othel'wi,e, in the way ,)f 
adopting Dr. SlImputhkurnllran'. suggestion. Dr. Warth was of the view thllf, the 
illustrations as they were, were fairly satisfactory and usually iremonstrated the a,,~ors' 
points adequately The cunsensus of opinion was that the illustration. were generally 
ad"quate as they were, though in certain cases the block mak~rs could have done 
pe!.t€f, D.'. S"mpathkurnal'an said that 88 our Journals were sent in large numbers 
to outside countries, it would not be creditable to this country if illustrations ill thp. 
Journals of the Govel'.~ment of India did not compare favourably with thoee of other 
l'0l1tl1l'1o., He also saId that very good illustration WOI k was being done at the 
My"ore Government Press, Bangalore. Dr. Sampathkumaran W:lS asked to let. the 
Council's Office have some samples of reproductions by the Bangalore l'l'ess and if those' 
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Teprod~IOn8 were really bett~r, a~tion would be taken by the ('.Qundl'l Sft"I'<!tllria' ,_ 
the dire~tion of getting th., standard of their work improved to that ltanciard. 

4. AI regards the paper used for tbe Journals, it Wall pointed out. that tbe paper 
W811 not ~d enougb with the reault that the tellt Of on. page abowed itlelf on tbe 
renue side. It was explained that, reprpsentationl bed been mad. IAI the Controllar 
T'lgarding the un of be'rter paper for the cover. and tile removal of ooe or two uther 
defects in the get-up of thfl Journals. It was thought tbet the paper now ueed wu ooa 
mu'h inferior to that used in lOme foreign journals but if. WII decided to CUlI'.inDe 
efforts for improvement. It wal plrti<'ularly reoommend~d that luch paper ahould be 
used that the text. would not ahow through on the reverse. 

5. Re1Jiaioli 01 the lid 01 referee,. ,Subject No. 5 of th. Al.reode). 
The Chairmar. went tnfough the li~t under each ~tion and inyit~d IUI:Jleltion. 

'from members in each group: III a reault the following (,hangel were agl'Md. tn : 

(a) The heading "General Agriculture" WII Iltered inIAl "General Agriculture 
and Horticulture". In this section; it wal decided to omit the name of Dr. N. N. 
Uangulee, who is out of India and to add in hi. place the name of a luitabl. referee 
from Madrae possibly the Profes!lOr of Agriculture, Coimbatore Of' Mr. D.' O. Munroe, 
Ueputy Director of Agriculture, Coimbatore: 

(6) The heading_ "Physical Chemistry" wal changed to "Phyaical Chemiat", and 
PhYSICS". In thia section, Dr. H. E. Wabon', name W&l omitted and the foUowin, 
were added: ; 

Dr. :Mackenzie Taylor, Dire~tor, Irrigation Reoear~h Laboratory, Lahore. 
Dr. Nazir Ahmad, ~irector, Cotton TKhnological Rel8&rCh Laboratory, 

Matnnga, Bombay. 
Dr. K. R. Krishna.wami Iyer, Indian In,titute of Science, Bangalor •• 

(e) Under "Agricultural Bacteriology", the name of "Mr. D. V. Bal, Off,. 
Agricultural Chemist, Central Provinces, Nagpur", W&l added. 

(d) The heading "Botany-Genetics" wae altered into "Botany-Plant Brl'eding and 
Genetics and Cytology" and the namea of Mr. J. B. HntchinllOll, Oeneticilt, Inetitute 
,of Plant Industry, Indore and Professor Sampathkumaran added. 

(e) The heading "Botany-Genetics-Cytology" W&I omitted and the next headin, 
"Hotany-General and Systf'matic and horticulture" was changed IAI Botanl-MorpbnlolO' 

.and Systematic; the name of Dr. M. A. Sampathkumaran, Profesaar of Botany, Ca· 
tral College, Bangalore, was added under the latter. 

(I) Under "Mycology", the name of Mr. M. J. Naralimham, Mycologi.t., My __ 
.\gncultural Department, was added. 

(g) Under "Agricu .. ural Engineering", the follo"'ing were added: 
Mr. N. G. Charlie, Agricultural Reaearch Engin~r, Mad""" 
Mr. H. W, Stewart, Agricultural Eng;neer, Bihar and Ori ..... 

(4) Under "Agricultural Economic.", the name of Profe8lOr P. J. Thomu, UDi· 
wsity Profes.or, Madras, waa added. ' 

(i) Under "Virus Diseasel and Serum Preparation", the name of Mr. J. F. Shirlaw, 
t'rcfessor of Pathology and Bacteriology, Punjab Veterinary College, Lahore, 11'&1 
lD~luded. 

(i) Under "Veterinary Entomology", the name of lIr. H. L, Bhatia, A.'llatant, 
Entomological Section, Pusa, was added. 

(k) Under "Animal Breeding", the name of Captain C. E. Macgnckin, AMistant 
COlltroller, Military Dairy Farml, Northern Circle, was added. 

The List of refcrees as revised hy the Committee i. attached (Appendix I). 
6. Miscellllfleou. Bulletin. 01 ~he Impe,ial Cmlncil 01 Agricultural Rt3U1J'CA. 

(Subject No. 4 of the Agenda). 
Mr. Burt explained that the Miscellaneous Bulletins bed been .tarted with a view 

to providing a suitable medium for the publication of useful acientifie material tba' 
might not be suitable for the l'Xisting Journals and the Monograpbe. The kind of 
maUer proposed to be published in the series would be what might be termed Jl1'O" 
fe"IJional. rat,hAr than s(";eJlHic. _-\II the memben wue IIgreed th:lt the lIt,,"i", ,J! tbia 

. new S6ries was very desirable. 
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i. To con'ider tile ,.coml!lendatio"" marie b!l tI .. A.lli",al /1u~bandr!l Wang 01 
111e B"a,tl 01 Agricultu,e .md Animal H.ubont/ry lIeld in j'elml.a,!/ 1.933 in ,ega,d to 
lhe 10u'lII1l, dealing witll Livedock matte". (Subject No. 3 of the Agenda). 

'l'he five recommendations noted below made loy the Animal Husbandry Wing 
were taken up for consideration one by olle :-

(i) "That in the clUe 01 the Itldla1l lourllal 01 '·.terlliar:v Science and .-l~lilllal 
Uu.6andry, It would be pre/.,able to enlarge tile .... 01 tloe pre~ent quart.rly 18·,ue. 
#,ulh., thall to IIIcr.ute tile nlllllber 01 i,,"e~ per 0'111 .. ". ... 

'fhi. wal agreed to unanimously. 

(ii) That the '1lIdian lourllal 01 ,·.t"rjnar!l Sciellce a1ld dllimal Husbu1Idry' 
-dhould 1Iot a('cept cll1llcal artie, ... 

l:olonel Olver explained that the clinical papers being mainly of more gene"al 
professional interest were considered by the /lectional Committee which dealt with the 
."bject at the Animal Hu.bandry Wing Meeting to be out Of place in a scientific 
jou .. nal. 1I1r. Taylor ag .. eed with that view but thought that a certain number of 
l'!inical papers that wel'e coming from Veterinary College. in India were of great 
gl'Dual interest to I'll field worker.. He sugges~ed that-such material shoul,j be made 
:available in some fr,,·m. V... 8ampathkuma"an enquired whether such notes could not 
be published in the Mi.cellaneoua Bulletina aerie.. The point waa then considered 
... hether it would be worthwhile to repUblish the clinical papers which were being 
published in provincial publications with a view to making them available to all 
workers in India. Colonel Olver and Mr. Taylor thought that such clinical papers 
were of conside .. ahle professional intel·est. In the result. the Committee recomm~nded 
that ths Council might collect together .uitable clinical papers, whether they had 
.urpeared in p"ovincial publications or not .• and publish them periodically. as a Mis· 
.c .. Uaneous Bulletin and entitled "Selected Clinical Articles". 

(iii) That the ab.trnclill!l ,eelion 01 th·t 'Indian JourtlUl ot Velerinary ,'kience 
oOlid A 11 im 01 1I .. _b(I1Idr!/· .• h<>uld bt tlilart/cd a.' a medium tor di,scminati1l!l the 
'MIIlt.., 01 ,riP"" fir 11'0, t· ranted Oll~ ill otAfI' Iropiral cOllnINC.'. 

Col. OlVer was of the opinion that some arrangement would have to be made for 
abstracting from literature appearing in foreign joul'Dals, articles of general' practical 
interest which would a •• ist field workers to keep in touch with current developments in 
animal husbandry in all it. branches, and that the employment of a full· time abstractor 
.... ith a knowledge of foreign languages would eventually be necessary a9 abstracts 
would have to be translated in many cases. Mr. Taylor agreed that an enell'mous 
",mount of matprinl was appearing in fO"eign languages which shvuld he made available 
to workers in India. So far as the agricultural side was concerned. Mr. Burt WCB of 
the view that the abstracts and special articles published by the Imperial Al(ricuitural 
.Hureaux covered a wide field and kept research .... orkers in India in toul'h with 
(.urrent literature. BUb- Col. Olver thought that on the Animal Hu.handry side such 
abstracts, though ayailable to •· ... earch workers. wpre not se~n by field· workers. wh~ 
wanted more detailed ahstl'lll'is of p .. rticulnr articles than were given in abst"acting 
journals .• to kl'ep them in touch with cllrrent work. The question of appointing a 
whole·time ah.trador was however dropped liS thel'e appeared to be no one immediately 
available ,· .. "able of doing the work. It was therefore rec(lmmended that thl' me!llbers 
of t.he Animal Husbandry Section of the Edit.orial Committee might mark suitable 
al·tieles for heing ahstracted by any abstractors who hnd expert knowledge of the 
subject a. w<'11 ... of the langllage and whn might be remunerated accordi!l!: to the 
amount of work produced. A. r.·g .... ds the rate of remuneration. it was rec(lgnised 
that no hard nn,1 fast rule could be Inid down 109 it would have to vary according to 
the length of the nhstmct n. well as any special difficnlties in ench case. As a gener .. 1 
'Principle it was considered that the remuneration might be about R-. 15 f(lr an 
ahstract of 200 word.. Thl' Commit.t .. e also rec(lmmended that this scheme might be 
tried for .. year. . 

(iv) rhat Af7riclllture mill li,·t .• tork ill 11ldin .,ho .. ld rat., alliin .• ' t1lt;"I.'I for the 
"on-RCltllt. ~c l"t/ctical mnn. 

Col. Olver e>:plainl'd that what had heen suggested was that the popular jeurnal 
.h".uld ,'ont-nin articles which were written by scientific men in a popular manner and 
wh.ch would be intellillihle to the non·scientific practical man. As a model. hI' cited 
th" jOlll'llal 'Farminll in &>lIth Afric .. •. HI' thought that artidl'. ('ontaininl:( a certain 
amount· of resl'8rch work should not for the mere reason that thev did not onme 
tiP 1<, thl' st.andard required for the .~ientific journals. he published in' the 'Agricultnre 



and Livestock in Irdia'. Mr. Bur~. while agreein, with the latter view, wae not in 
tlovour of making r radical eha"ge in the pr_lIt 1IC0pe of the Journal, .1 it would 
Ioe if tbe Journal were made to cater only fOf the nOD-5Cientilic practical Ul.aIl. A 
Jlg6 num[,er of z.gricultural graduate8 were, he said, Leing turned out by the AI{ri­

<'111tura1 College. in India every year, many of wbom were engaged in practicsl agri­
calLure of one kind or another and the articlee of tb. type now Leing publi.hed wbich 
.. mbodied 80me experimental work, would apl'l'al to them, After 80me dlocu •• ion it 
was agreed that the kind of material now being publi.hed .hould not be ucludeJ, but 

-m addition, 8pecial popular contributions might b. called for from euitable wrilera. 
It was recognised bowever that to ohtain really good contributions, it would be 
ueee.sary to pay for them. Tbe Committee recommend .. d aa a trial for a y .... r that 
a tum of Rupees one hundred might be Bet apa" for each iSlue Of the Journal f~ 
payments to auch contributors. The annual coat would be Re. 600. 

Iv) TII"t un endeavour .houlJ be ",ade to .eCllrt for JgricuUure and .Li .... totl, 
in India o';!I;n,,' "ont7iblltio,,~ from l,metical larmer. all tI>'i';ctJl .-.6j_eU. 

'1'hi. was unanimously agreed to. 

B. To oonsider whether pape.. in purA botany .hould be publi.hed in the Il1uian 
Jourllal of Agricultural Science. (Suhject No. 2 of the Agenda). 

Mr. Burt explained how t.he que.tion aro .. , A paper entitled "Studie. in the De".:' 
lopment of the k'emale Gametol'hyte in som. leguminous crop piantl In India" ..... 
rec .. ived for publication and the referee to whom the paper waa referred considered 
ttat the paper waa a good one for a purely Lotanical journal but waa not. euitahle­
fo'!' an agricultural journal. The paper waa eventually puLliahpd in the 'Indian Journal 
of Agricultural tlcience' .a the Agricultural Section of the Editorial Committ.. wal 
IR favour of publishing the article in question. A. regardl th. queation 0# ~he 
lJencral policy to be followed in future, Mr. Burt waa not in favour Of ududinlf IUC" 
papers as it would be an advantalle to Indian agricnltural workera to find auch paperl 
in the Agricultural journals. Dr. I>ampathkumaran wat in agree-ment with &Ir. Burt and 
tlaid that. contributions from Indian Univer.itie_, which the Council welcnmed ... ould 
naturally border on the pure .cienc ... and that anch contributiona would .... n ... ful 
both to the agricultural Departments and {Tniversiti". in India. The GommiU .... _ 
r.!("eed that such articles shou!d not be excluded. 

9. '1'0 review the preaent position of the CouncWa publications. [Subject 1\0. I 
(a) of the Agenda.1 

The Committee went. through the various atatement, that were luhmitted 1.0 it 
showing particulars regarding the working of the CounCIl', ,J?ublirotion' during the 
ycarE 1931-33. The member. were generally ... tiafied with th" working of the pu1.li.,.. 
tions and were agre.><i thnt th .. y had maintained a. high standard throughout. The 
C;hairman observed that the ;Jumber of book. received for revi.", in the journal. had 
not becn as high as one would have desired, and suggested that. free copies of the 
Journals might be eent to aome of the important publi.hera of alfl'icultura! and 
veterinary books in India ,lnd abroad. Th~re waa .cenera! agreement that the Council'. 
jocmals had gone to ali the important scientific centrel in the world, but It .... 
thr'l1ght it might be profitable to make them better known among publiah"rs than ..... 
the case at pr£s('nt. The Chairman'. suggestion wu adopted by the CommiUee. 

10. PropOI!al io increase the subscription circulation of the Counci)'. Journal •• 
[l3ubje'.'t N". I (bi t)f the Agenda.] 

The proposal waa explained by Col. Olvvr. With a view to introducing the 
l.ouneil's Journals to aa large a number a8 poe.ible of th.- inter.."t..d in IRIch lubjeI.'U 
in other couutries, it was ~ugge&~d that Me ... r.. Tharkcr Mpink I: Co., ('"I<-.. IIa, 
might be authorised to i.eue .. not\('e to interellted r.uhli.hera, Iihrariu, etc., ,iVlr.« 
i a,..i('ulars of the pUblicationa together with .uitab e Ipecimen articlell from each 
lournal. He added that a circular letter liko the on. prop"eed was i .. u~ in th4!' 
case of the publications of the Indian Research Fuud AS80cidtion anti that it ,,,,,ulted 
111 a considerable increase in the circulation of those publi(,ations. The heaviest item 
in the C09t of thia proposal would be the printing of a IRIfficlfmt nnmlle1' of oopie. of 
Eph:lmen articlea from each joutnal, and this would vary with the length of the 
specimen article proposed and the number of illultrations it contained; the coR would 
('0 from Re. 400-500 per journal. The Committee W88 generally in favour Of th .. 
proposal. . 

CHARAN DAS. 
Steretcrry. 
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APPENDIX 

r,ISl' OF REFEREE •. 

General A(J,;rll/IIITf flnd Ho,/i",tTt,,·, •. 

Mr. D. I~. Sethi. M.A .. B.Sc., ,Eclin.}, I.A.S., Director of Agriculture Bihsr ancI 
f'riRPa, Patnn. 

:\fr. T. D. Stock, B.Se., D.LC., A.R.C.S., Deputy Director of Agricultul'e, Burma 
~r. R. G. Allan, M.A., Directo[' of Agriculture, United Provinces, Lucknow. 
Mr. Wynne Sayer, B.A" I.A.S., Imperial Agriculturist, Imperial Institute of Agri. 

(unllral Research, Pusa. 
Mr. J. C. McDougall, M.A., B.Sc" Principal, Agricultural College, Nagpur. 
MI'. H. R. Stewart, F.R.C.R.I., D.LC., N.D.A., Dilector of Agriculture, PUllplo. 

LahOl'e. I 

A suitable referee from Madras pos.ibly the Professor of Agriculture, Coimbatortt 
or Mr, D, G, Munroe, Deputy Director of Agriculture, Coimbatore. 

l'lllllt and 80;[ Hio·Uhemi.try. 

Dr. V. SuI.rahmanyan, D.Se., I".I.C., Pl'Ofessor of Bio·Chemistry at the India ... 
In.titute of Sciellce, BUllgalore. 

Uao nahadur B. Viswallath, F.I.C., Agricultural Chemist, Coimbatore, P. 0 
J,awley Road, Madra •. 

M .... Dorothy Norri., M.Sc., Dit'ector, Lac Research Illstitute, Xamkum, Ra'lchi. 

l'/IY"'tat l..'ltemi"try fI1ul Ph.y"f.'. 

PmfeMsor S. S. nhatllag'jo[', D. Se., F.lnst. P., Professor of Cbemi.try, PUlljal> 
l) niversity, Lahor~. 

l'rofe .. or .J. C. Ghosh, D.Sc., Professor of Chemistry, Dacca University, Dacca. 
Mr. J. ChllrltfJII, M.Sc., F.I.C., LA.R., Agricu\t.uraJ Chemist to th,· Government 

of liurma, and Principal, Agricultural College, Mandalay, Burma. 
Mr. P. H. Carpenter, F.I.C., F.C,S" Chief Scientific Officer, Indian Tea Associa­

tion, Tocklni, P. O. Cinamara, Assam. 
D,'. Mackenzie Taylor, Dil'ertor, hl'igation Re.ea.rrh Lai>ol'at()I'Y, Lahore. 
D,'. Nazil' Ahmad, Diroctol', Cotton Technological Research Laboratory, Matunga, 

Bombay. 

Dr. K. R. Krishnaswami Aiysl', Indian Institute of Science, Bangalore 

Allrieu!tllral /lacleri%IlY. 

Mr, N. V. Joshi, Esqr, B.A., M.Sc., L.Ag., Assistant to tne Imperial Agricultural: 
liMcteriologist, Pusa. 

Mr. D. V. Bal, Offg' Agricultural Chemist, Central Provinces, Nagpur. 

110/(lII!I-l'I'11I1 b",t/inll, Gelldir., allrl CytOlogy. 

Dr. F. J. F. Shaw, A.R.C.S., F.L.S., 1._\.S., Imp,'rial Economic Eotani.t, Pu"a. 
llr. U. P. Hector, M.A., D.Sc., I.A.S., Econom!c Botanist to Governmen~ of 

Bengal, Dacca (on leave). 

JIll'. D. M. Mahta, B.A., (Edin.), 1<'.I,.S., Economic Botanist to Government., 
C,'n(1'I\1 Provinces, )l;agpur. 

M,', D. Rhind, B.Se., I.A.S., Economic Botanist to Government, Burma, Mandalay_ 
Mr. J. B. Hutchinoon, Geneticist, Institute of Plant Industry, Indore. 
Dr. M. A. Sampathkumaran, Professor of Botany, Centrat College, Bangalore. 

Botany-MorpholollY and 8y .• tematic. 

Prufeswr S. P. Agha\'k!ll', M.A., Ph.D.,. F.L.S., Ghose Professor of Botany, Cal­
cutt" University, Cnlcutt ... 
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Professor Birbal Sahni. M.A .• D.Sc., Bc.D., F.G.S., F.A.S.B •• Profeuor of Bot.aa7. 
l.ucknow University, Lueknow. 

Dr. M. A. Bampathkumaran, Prof"osor of Botany, Central Cunep, Ban.J8lor .. 

PlaTO' Phy,;olofJII. 

Professor P. K. Parija, ll..\., I.E.S., Profeuor of Botany, I!aV8l1llha" Collep, 
·Cllttack. 

Professor T. Ekamb81'am, M.A., L. T., Ph.D., Prof ...... r of Botany, PreaidOlDc, 
·(;c,lIege, :Madras. 

.VyeoloUI/· 

Dr. W. McRae, M.A., D.Sc., I.A.S., Director, Imperial In.titute of Agricu1t.aral 
·Research and Imperial Mycologist, PUM. 

Ur. K. C. Mehta, M.8c., Ph.D .. (Cantab.), PI'ofe8lOr of Botany, Allra Col\ege, A,.... 
Mr. S. Sundararaman, M.A., I.A.S., Government Mycologist, Coimbatore, P. O. 

Lawley Road. 
Mr. M. J. Naraaimham, Mycologist, Mysore .-\gricultural Df'partmlmt. 

Mr. ~I. .Hzal Hus.ain, M.Sc., (Punjah), If.A., (Cantnb.), Entomologiot to the 
'Govel'JUllt'nt :>1 Punjab, Lyallpur. 

Mr. P. B. Richard., A.R.C.S., F.E.S., I.A.S., Elltomologiot to Gov .. mmt'llt, 
.tJnited Province., Cawnpore. 

Rao Sahib Y. Ramacbandra Rao, 101..\., F.E.S., Locuot Reaeareb Entomolo,illt Of ~b. 
Imperial Council of Agricultural R ... earch, K818chi. 

Dr. B. N. Chopra, D.Sc., A86istant Superintend.mt, Zooio,ical Su"'ey of India, 
-Calcutta. 

Dr. Hem Singh Pruthi. M.Sc., Ph.D., Assistant Superintendent, Zoolollical 8u",e, 
.of India, Calcutta. 

.~!Jr;cultllral I!lllllllltering. 

Mr. T. A. Brownlie, C.E., M.I.W.E., M.I.M, and E.E., Agricultural Engineer &0 
-Government, Punjab, LyaJlpur. 

Mr. X. G. Charlie, Agricultural Re""al'cb Engineer, Madr ... 
Mr. H. W. Stewart, _'Ilricultnral Engiaeer. Bihar and Oriasa. 

Dr. L. K. Hyder. B.A., Ph.D., C.I.E. M .. mber, Public Service Commi .. ion, 
Simla/Delhi. 

Prof. P. J. Thomas, ,[,niversity Profusor of Eeonomie., Mad ..... 

I' eta;"ory Surf/try. 

Mr. A. D. McGregor, F.R.e.V.s., I.V.S., Principal, Bengal Veterinary College, 
ilJelgsehia, Calcutta. 

Mr. Ulric W. F. Walker, M.C., M.R.e.V.s .. I.V.S., ProfelflOl' of Borgery, Ponjab 
Veterinary College, Lahore. 

r et.rj"OTI/ .Vedic;" •. 

Mr. P. J. Kerr, l't1.R.C.V.S., I.V.S., Diret'tor. Civil V..urinary DepartmeD~ and 
Veterinary Adviser to Governmen!, Bengal, C.llcuth. 

MI'. W. Taylor, M.R.C.V.S., D.V.H., L V.S., Principal, Ponjab Veterinary College, 
Lal,ore. 
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Mr. T. J. Hurley, Esq., M.R.C. V.S .• D. V.S.M., Principal "nd Prof",,,,,,' of :\\edi­
cine, Madra. Veterinary College, :\Iadra •. 

~'e,~,jnary l'atholoyy and Bacteriology. 

Mr. V. Kri.hnamurti lyeI', O.M.V.C., Ag. Principal, Madras Veterinary College, 
Mndr ..... 

Mr. J. F. Shirlaw, M.R.C.V 8., Professor of Pathology and Bacteriology, Punjab 
'Vet"rinary College, Lahore. 

Prota-Zoology. 

Col. R. Knowles, I .• d.S., PI'ofessor of Protozoology, School of Tropical Medicine 
and Hygiene, Calcutta. 

Mr. S. K. Sen, B.A., M.Sc .. lo'.E.S., Protozoologist, Muktesar. 

Virus disea_e. and serum preparation. 

Mr. J. R. Haddow. B.Sc .• M.R.C.V.S., D.V.S.M., I.V.S., Deputy Diredor, Im­
perial Veterinary Serum Institute, Izatnagar. 

Mr. J. F. Shirlaw, I'rof.ssor of Pathology, and Bacteriology, .Punjab Veterinary 
College. LahOl·e. 

Helmintholoyy. 

Mr. F. Ware, F.R.C.V.S., LV.S., DireGtor, Imperial Institute of Veterinary 
Resfarch, Muktesar. 

Dr. Maplestone (School of Tropical Medicine and Hygiene, Calcutta). 
Mr. O. D. Bhalerao, M.Sc., Helminthologist, Imperial 'Institute of Veterinary 

Research, Muktesar. 
Mr. M. Annntanarayana RRO, G.M.V.C .. Lecturer in Par38it.ology, Madras Veteri­

nury College, Madras. 

Veterina. y Entomology. 

Mr. P. G. Malkani, B.A., B.Sc., M.R.C.V.S" Research Officer and ProfellSor of 
i'nthology and Bacteriology, Bihar 8nd. Orissa Veterinary College, Patna. 

Mr. S. K. Sen, B.A., M.Sc., F.E.S., Protozoologist, Imperial Institute Of Veterinary 
Rl'search, Muktesar. 

Mr. P. V. Isaac, B.A., D.I.C., M.Sc., F.E.S" Offg. Imperial Entomologist. Imperial 
J.nstitute of Agricultural Research, Pusa. 

Mr. H. L. Bhatia, Assistant, Entomological Section, Pusa. 

Mycotic Di8elJ8es. 

Col H. W. Acton. I.M.S., Director, School of Tropical Medicine and Hygiene, 
-l:llkutta. 

.,!tIjlll,,1 Bio-ChemiMry. 

Mr . .1<'. ~. Warth, M,Sc., I.A,S .. Physiological Chemist, Imperial Drpartment of 
AgrIculture In India, Bangalore. 

Dr. 1'. E. Lander; M.A., D.Sc .• A.I.C., I.A,S., Agricultural Chemi~t to Govern­
mt'nt, Punjab, Lyallpur. 

Dr. K. C. Sen, D.Sc.. Bioche-mist. Imperial Institute of Vet .. rinnry Research, 
Muklesar-Kumaon, U. P. 

..4,nimal.Breeding. 

C. H. Parr, B.SCo, I.A.S., Deputy Director in Charge of Cattle Breeding Opera.­
tiOIl, United Provinces, Muttra. 

Mr. E. J. Brnen, Livestock Expert to Government, Bombay Presidency, P""na. 
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Mr. R. W. Littlewood, N.D.A., I.A.S .• Deputy Director of Agriculture, Li"Mtock, 
Marlras, Hosur. 

Capt. C. E. l\Iacguckin, Aaaistant Controller, Military Dairy Farm., Northern 
Circle. 

Datry'"'' 
Mr. Z. R. Kothawala, B.Ag., B.Sc., N.D.D., Imparial D.iry E.pert, BanpIore. 

Capt. C. E. Macguckin, M.B., H.D.A., Aaaiat.nt Controller, Military Dairy Fuma, 
Northern Circle. 

Pharmacology. and Pot.OIIOtU Pkmu. 

L.t-Col. R.. N. Chopra, M.B., I.M.S., Prof .... or of Ph..-macology, Schoof of Tropical 
Medicine and Hygiene, Calcutta. 
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APPENDIX XXXVII. 

,iXl'l'.!UAL COUIfCII. 01' AGRICULTURAL RESLUICII, .ADVI~ORY BOARD, lUNTIl KIIIIrUIG, 
FEBRUARY 1934. 

8UBJECT No. 27. 

Report of the tint meeting of the Standing Soil Science Committee. 

I'rcaent. 

Diwan Rahadur Sir T. Vijayaraghavacharya (Chairman). 

Dr. J. K. Basu. 
Mr. B. C. Burt. 
Dr. J. C. Ghosh. 
Dr. Krishnan. 
Dr. J. N. Mukherjee. 
Rao Bahadur B. Viswanath. 

Letters expressing inability to attend had been received from Dr. Mackenzie Taylor, 
the Al!:ricultuml Ch~mi.t, Central Province. and Mr. Cliff, Deputy Directol' of 
Agrleulture, North Bihar Range. 

Subject 27 (i).-Application from the Government of Bengal for a continu"tio 1 

!;l'.llt of R.. 18,800 spread over three years for. research into the I?rop~rties of collo\d 
soil cunstituents by Profe.sor J. N. Mukhel'Jee, Calcutta Umverslty. CAppendn 
XXXVlI·A.) 

Professor Mukherjee outlined the his/.ory of the scheme and said that in the 
original proposal two Research Assistants had been proposed. The essential f~atur6 
of 'the scheme was the comparative study of the colloidal acid complex in ;.Iays and 
of colloidal aluminium hydroxide lind colloidal silicic acid; also a study of the 
<liff~rence. between the properties and b~haviour Of colloidal acid clays and the above 
pure Bubstances and mixtures of them .. 

2. The Committee are satisfied of the need for an experienced Research Assisfant 
who can be retained for the full period of the scheme. They are conviuced of th~ 
value and importance of this fundamental work on the colloid constituents of soil, 
alJd recommend the extension of the scheme for sanction. They consider that p 

suitable salary for the Senior Research Assistant should be Rs. 25~275--300 pel 
mensem, a recommendation which Professor Mukherjee accepts. The Committee 
~onsider that, even allowing for the fact that the full resources Of the U niversit.y 
phpico·chemical laboratory have been placed at the disposal of the scheme, thp 
"nnual provision for equipment is too small and that a small sum may also be required 
for travelling allowance for the assistants. It is therefore proposed that the ~aving 
of nbout Rs. 900 effect.ed by the change in the salary of the Senior Research Assistant 
sbould be devoted to this purpose. With this modification the CommItte.; recommend 
th6 schome for sanction. 

Sul'ject i7 (ii).-Application from the Government. of the Punjab fnl' n grant 
for a scheme to investigate. the changes in the micr060ra of kalar and alkaline soils 
during reclamation. (Appendix XXXVII.B). 

The Committee consider that the programme of work proposed by the Provincial 
Resenrch Committee is suitable on the understanding that, in addition to the number 
(or density) of the micro·organisms, their type, relative activity and habitat .110u10. 
also be studied. For this purpose a well·qualified Micro-Biologist is required, and fo. 
nn officer with the necessary qualifications the standard of pay propos~d is suitabls 
'rhe scheme is recommended for sanction. The Committee understand that the work 
of the Micro-Biologist wiJJ be supervised by either Dr. Lander or Dr. Mackenzie 
'1'aylor. 

Subjed 2'1 (iiil.-Report on the investigation. carried out. by Dr. A.. N. Puri 
on the standardisation of physioo·chemical • Single value' measnroments most suitable 
for Indian soils. (Appendix XXXVII·C.) 
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'.l'he Committee noted tha~ lOme provilk'ea are already trying oul thi' methud and 
«her. have agreed w do 80 when an opportunity occun, The Committee alao e.,llaider 
'ha~ t.h. Indian Society of Soil Science (the Indian National Branch of Intern .. tlonal 
8omoty of Soil Science) will probably aftord fadliti. for the co-operativ. I .. tillf' 
of new methods of soil analysis in futul·a. 

7'hird International l'ongr ••• 0; Iloil SClfne •. 

The Committee s~rongly endorse the propoeal made in 8«:retary'. note (nut printed) 
thllt the Imperial Council of Agricultural Research should meet the npen_ of aD 
member, who would be the leader, ot the Inaian delegation 10 lhe Third Intemauonal 
lJolIgress of Soil Science, 1..35, including th. cost of hi. r ...... g .. from India to 
England and back. This representative, if poaaib'e, .hould be the Pr •• ident (>' the 
I,ldian National Section of the Intemational Society of Soil 8elenea which i. now I.e!ng 
formed. If the President is unable W go to England, a national repr.llentative .... .auld 
l'e elected by the Indian National 8«:tion of the Intema~ional Societ: of Soil 8..ienoa. 

The Committee approved of the stepo which the Imperial Council of Agricultural 
Research Secretariat had alreadL taken to bring £he Congr ... w the notice Of provincial 
Agr;cultural Departments and Universities through theU" I'8IIpectiv. local Ilovernmenu: 
The Committee consider it extrem .. ly important that there ehould he a .trong Indian 
delegation at this Congress. 

Inr/;an National Branch of the International Suciety of Soil .'1ei.ntt (nolprinted). 

The Committee noted that, as recommended at the l&lt meeting of Ihe AdvilOry 
.Hoard of the Co.uncil, this subject was brought up at tb. laat mlPeling of the Indian 
&i£nce Congress, that a provisional organiaing committee had been formed and that. 
Professor J. N. Mukherjee had very kindly consented w act a. Convenor and 
Sec.'retary for the current year. The Committee endor .. the view that the Indio 
Hociety of Soil Science should be essentially an unofficial organiMtion. The !!fait 
~cheme and bye-laws seem to them to be generally appropriate and they rommf'nct 
them to the careful conSideration of all Boil work..... in India. 

New LJelh.t, til. tOth Jo ebTua,y 193,#. 

APPENDIX XXXVII-A. 

CHARA1\ DAS, 
S.ereltlrJ· 

N01'E DATED THE 24TH JANUABY 1934, BY SIKBETABT. 0101 RU.IEl_T No. 27(i) APPLICATlOlOl 
FBOX THE GOVEBNMBYT or BENr:AL rOB A CONTllfUATJOlt OJUIIT or R'. 18,8011 
liPREAD OVJ:R TIlBEE YIIAB8 ron JlE8I:ABCH IJrro PBOPZBTfU or OOlLOJP 
SOIL CONATJTI'ENTS BT PBonSSOB J. N. Mnulvun, or TIIa CALC'U'lT4 UIOIIVBIUIft. 

At Its meeting held in June 1930 the Advisory Board recommended a leham. 
(pages 32-33 and 149·150 of the printl'd Proceedings) for research inw propertillll of 
oolJoid soil constituents by Professor J. N. Mukherji of the University of Caicatta 
at Do cost of Rs. 12.000 "pread 0'11'1' a period of five years. "ide eIM.il. below:-

Super Ce'ltrifuge 

One Assistant. at Ra. 150 

Other equipment 

N on-Hecurring. 

Rteumng. 

• 

Ra. 

2,000 

Ra. 

1.800 per annum. 
200 p.!I" annum . 

The Scheme was atarted with effect from the 18t October I:J30. The coat of the ,up"'r. 
centrifuge was aetunlly Rs. 4.109-12-0 and acrordiugly all ""tra grant of Re. 2.109-12-0 
was also SIlllctioned. 
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2 The progress reports on the Scheme for the year. 1930-31 a!,d 1931·32 wer .. 
con.idered by the Advisory Board at its meeting' held in July 1932 (t"at pages 47'':-474 
of the printed pl"Occedings) and tliat for the fear 1932·33 8L the lut meeting of the 
Hoard held in August 1933. 

:.. I n hie annual report for the year 1932·33 Professor Mnkherji made a proposal 
that it would be of immense help if he could obtain one more assistant who could' 
to!i""" up the methods developed al~eady and, dev'?te himself to t~e accumulation. of 
dot .. on specific .uhJe~ts. Th~ techDlcal Sub.C~~mltt .. e of the A,dvls0ry Bo~rd !,"hlCh 
""81Oined the Report 10 questIOn l'eport~d that '111 ~h~ ahsenc,: , .. f more detal~ed lOfar­
motion in regard to the work for whIch an additIOnal &8Slstant fg- required, the 
Ccrumittee was not able to recommend to the Board that £"ne extra grant fol' the 
auistant be given". The report of the Committee was adopted by the Board and the 
Uoverning Body and Professor Mukherjl was informed accordingly. 

4. Attention is now invited to an extract from tne Bengal Government's letter 
(Annexure 1), No. 142, dated the 10th January 1934, forwar'ding inter alia a fresh 
Icbeme (Annexure 11) fOf wnrk on soil colloids b,r Professor J. N. Mukherji. This· 
scheme has also been recommended by the ProvinCial Agricultural Research Committee 
"iie extracts from the Minutes of the Seventh M .... ting of the Committee held on th" 
7th December 1933 (Annexure III). 

6. The Bcheme invb1ves a total expenditure of Rs. 18,800 (non-recurring Rs. 2,000' 
and l'ecurring RI. 16,800) spread over a period cf three years as oetailed below.:-

One Rosearch Assistant at Rs. 300 
One Research A8sist~nt at R~. lIiO 
Equipment 

Per year 

For three yean 
Add Non-RI'curring 

Total 

Rs. 

3,600 
1,!lOO 

200 

5,600 

16,800 
2,000 

18,80n 

6. The Agricultural Expert to the Imperial Council of Agricultural Research< 
11Ote8 that the proposal involves a three years' run of the enlarged scneme, if sanct:one.:l. 
'ChiA appears to be a rMsonahle pr()posal and merits consineration in view of the 
fact that no other work is in progress in India on soil colloias from this aspect. 

7. The Vice·Chairman to the Council considers that it will be an advantage to 
have the scheme examined in the first instance bv th~ Soil Science C.,lmmitlee 
of the Council which consists of the followmg gentlemen :-

(1) Thl' Vice·Chairman, Imperial Council Of .o\gricultural Research--Cllairman .. 
ex·oflir1O. . 

(2) The Agri,'ultural Expert. Imperial Council of AgrICultural Research. 

(3) Mr. A. P. Cliff. Deput~· Direct<>r of Agriculture, North Bihar Range,. 
Muzaffarpur. Bihar and Ori",~, 

(4) Dr. J. K, Rasu. Soil Physicist, Sugarcane Research Scheme, Padegaan,. 
llomhny·Decc:ln. 

(5) Rno Bahnelur 11. Viswanath, F.I.C .. Agricultural Chemist to the Government 
of l\1aell'8s. Coimbatore. 

(6) Dr. Krishnan. Agricultural C'hemist to the Government of Hyderabad. 
(7) Dr. E, lIfackenzie T:n-Ior, M.RE. Ph.D. D.Sc .. FTC .. Director, Irrigation. 

Research, Punjab .. 

(8) The Agricultural Chl'mist to th" Government of the Central Provinces. 
(9) Dr. J. C. Ghosh. D.Sc .. H .... ~eI of th~ Department of ('Jlemisfr.", Dacca 

Univl'rsity. Dac~a 

Th~ ~ecretlll"\', Imperial Council ,.f Agricult1l1'ill Resea'rch, Secretary. • ••. 
nQir;o.· <~ 
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In addition Dr. Mukherjee i8 also booing invited to aHend tb. mHting. ·If tb. 
aboye Committee of the Advisory Board .. a visitor. 

S. The Committee will meet at 2.'45 P.M. on Munday. the 19th Febrnarv 1934. 
in the Conference Room, First Floor, South Block, ImP"l'ial 8 .... l't'tariat Bu11.:hnge. 
New Delhi. Its report wiU be circulated to the Adviaory Board in due coune. 

S. Two of the papers referred to in the Scheme have beefl publiah'd in the Iridian 
Journal of Agric·ultural Science, Volume I, Part If, and Yolume II, Part. "1: • copy 
-of the third paper ;s attached (Annexure IV). 

ANNExt.TllB I. 

Nxfracf from ldlpT from fhp S;crtfm-!I to tit, Got'prnmr"t "f n'"g,J, .4r/,M-ult",e ulld 
lnduRfr;" Drparlm.,,,t, A (lril'Ulture Branrl,. Cal~l;ta, '0 tho !'urtfarv. Imperial 
{Jauncil af AgricultuTal Be.earch, New Delhi, No. 1~, dated the IOtA laII.".'" 
799~. 

Ninth meeting of the Advisory Boar" of the Imperial Council Of Agrirultural 
Rt-search. 

In continuation of this Department letter No. I, dated the 2nd January 1934 
(not printed) on the subject mentioned ab')ve,' I am diN<'t.!d loy the GOYemm.lI~ of 
Jlengal (Ministry of ARriculture) to forward herewith. for inclusion in the "genda 

-of the meeting of the next Advi80ry Board, two under·noted Ichem ... , which "' ... -co 
also approved by the Provincial Agricultural Research Committee. tolt"lher with 
relevant extracts (Annexure III) from the minute. of the meeting of thfO Committee. 
As suggested by the Committee,· • * • . the IICheme for work on 
Soil ColJoids has heen redraft .. d by 'Profe •• {.r .T. 'N. \fukherji, I am to Ifty that, the 
lo~al Government recommended the schemes subject to the condition that 110 finand.1 
liabIlity devolves on them. 

(1) • • 
(2) Scheme for work on 

Calcutt.a University 

. ... 
Soil Colloids by Profeqsor J. N. ltIukherji of the 
I.Annexur" II). 

2. One hundred and fifty spare copies each of tbe schemes will be forwarded to yo. 
~!i, .. ct by }he Director of Agriculture. Benga\. 

ANNExullI:. II. 

A SCHIIKlIi or WORK ON BOIL COLLOIDS. 

Introduction. 

When I first approached the Tmp .. ria1 rouncil of Agricultural ltAeearch Illr a 
RTan' for financing Researche. on Roil Colloids, I pointed out that the .... rvi~ of two 
Re.parch Assistanf&-Olle on Rs. 300 per month and the othe1' on Ra. ]50 pt'r month­
would be necessary for the purpose. The person appointed at the highf'r salary 
1Ponld be ahle to take charge of the work which covers an extennve field of en'loiry. 
Tht. Council found it possible to sanction the appointmPJIt of only one He"""r"', 
Assistant at Rs. 150 per month. In view "f the result. ohtained in ronMrlion with 
the work already done under the pre~pnt scheme and the recent work oT llatflOO1l and 
othFJ'S, extensive measurements requirinl{' the whole·time devotion Of two men are 
necessary; 80 that the preliminary r,,"ults can be followed IIp and definite ronchl.ions 
may be arrived at. within a reasonable period. I regret that tbroulth an /}VeT.illht 
:. request wao made for a serond Repe1rch As.istant without partiMllaf'll of the 
scheme and the Advisory Board did not find it po8siLI.. to rpl'Ommend the appoint­
lnent in the ab.pnce of necessary particulars (rid, letter No. F,34!33/Agri .• dated the 
l~tit October 1933.) 

The work nnder t,he existing grant bas. a. will be evident from the accompanyin« 
.cheme, sufficiently advanced to WlImnt the &erviCftJ of 8 reallv e~enr4''' and 
cmalified man who will be able to relieve me to a oonsiderable extent in the matter 
of ~idance. On second thoucrht I have found it de.irable to uk far the &ImOint. 
ment of an assistant on Re, 300 as stat .. d in the fjrrl scheme 88 agalDrl Rs- 150 aa 
.. tated in the "Cherne .. e .... n llv mng.dered hv the Advisory Board ("idt letter No 
1<' 34/MI A({ri., dated the 13th October 1933). . 
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Scheme. 

In connection with the work undertaken with the support of the Imperial CounciU 
of Agricultural Relearch, our first objective has b~en to .ascertain th~ ~oints of 
dia"rence, if any, between the propertl~1 of the ac~d constituents of 8011 10 a state­
o! colloidal solution and those of aCids 10 true solution. Two papers have been pub. 
hsh"d in tho Indian Journal of Agricultural Science and a third paper has b~en conlJDlmi 
(aled for p.,blication. The res~lh show t~t a treatment Of coll~,dal so~ut,?!,s of a~ldlC' 
lub8tancel from the point of view of claSSIcal electro-chem18try 's not ]ustlliable. fhe 
application of the usual electro-chemical theories is limited by reactions involving 
interfaces in which the total quantities of the acid taking part in the reaction, are· 
not defined by the amount· of the acid substances prcse~t in the system .. The forms· 
on the titration curves ahow that the presence of an IOterface renders 't necessary 
to conailler fuch factors as determine the amount of ~he r.cii,c constituents present in 
the interface which enten into reaction under any set of conditions. The equilibrium 
cr.ndition is thus determined by the ratio of t-he active interface to the volume of the 
.olution

i 
by the time of interaction and by the. absorption of ions. The inEeraction with, 

an alka i is perhaps not simply a neutralisation of existing hydrogen ions-either, in 
a free. or. in a "bound" condition-but the absorption of the hydroxyl ions by the­
.urface with a con8equcnt change in tho acid neutralising capacity of the system, has 
to be ronsidered. Dis80ciation constants and definitions of strength of acids on the 
h06i. of which the equilibrium conditions can be formulated have not the same signi­
ficanc.. as in usual electro-chemical systems. The experimental investigation. have 
dealt with titration cUlves of Bome insoluble acidic substance and of colloidal solutions of 
silica and of aluminium oxide. The manner of variation of the hydrogen ion activity 
of silicic acid sols on dilution has also been studied. It has been found, contrary tv 
tho conclusions of previous authors, that silicic acid sols show apparently the characteri. 
tics both of a strong and a weak acid. There is also evidence indicating that it i~ 
difficult to reconcile the observed activities of the ions with their specific conductivitiee 
It wiU be seen that the factors which distinguish the properties of colloidal aci,; 
80lutions from thOde of acds in true solution are of a complicated nature. So far it 
hilS been possible to deal with only a fringe of the problem and the enquiry rr~y b .. 
profitably extended. In soil. however, we have to consider still more complicate~ 
r-.actIons. The manner of association of the sesquioxides. with the acidic constituents. 
the extent to and the manner in which the sesquioxides serve as acid reservoirs and 
retain other ions in 1\ state of absorption, are some of the questions on which definite 
information seems to be lacking. Moreover 'in order to obtain a clear conception of· 
the properties of the colloidal complex, it is necessary to investigate the properties. 
of those systems other than those dealing with their interaction with alkali. 

The main linea of work which may be profitably nndertaken are-

(1) The extension of the enquiry on the acidic properties of the individual soiT 
constituents.-

(2) The manner in which the individual properties of these substances are 
alJected by their mutual admixture by the presence of sesquioxidos and· 
by electrolytes. 

(3) Other characteristic colloidal properties of the colloidal complex and othpr 
constituents of soil. 

In order to carry out the above programme it is necessary that a number of persons­
devote themselves to this work for a period extending over several years. I would" 
have hesitated to undertake the work and still more to approach the Imperial Council 
for further grants were it Dot for the fact that the 8l:perience gathered by us in this 
laboratory enables me to hope that we shall be able to carry out a substantial portion 
of the programme. I would like to mention also that it will be posaible for me t..) 
avail to some extent of the .ervice~ of research students prO\'i,led they can be associat,·d 
with some experienced persons whose rontinuity of service can be relied upon_ The 
investigation of systems which are DOt constituents of soil but are allied in nature 
is exp~('ted to yield useful information. 1 intend to allot such problema as also thos; 
"O'CIl bave reached a stage when they can be Dndertaken without too much or 
guidance, to ordinary research students. 

T 



I would therefore request the Imperial Council of Agricultural Research for the 
appointment of a leCond Re_reb Al8i.tant and for a non·recurring grant .. detailed 
in the atatement of oos .. given below. If a MClOIId Reeearcb Auiatant be sanctioned, 
1 propose to distribute the work .. follow.:-

A. The existing Research Alsistant would continue the work h. ia doing at P_IIt. 
The probleml he would .take up are indicated below:-

(1) Conductometric and Potentiometric titration., meuurementa of activitiea of 
ionl of the following sols prepared under different conditions, a1lowin, 
different times of interaction and in gellnal in continuation of the p_t 
work :-. 

Silicic acid, humic acid, colloidal acid clay Isolated from different soils of 
known history wherever pouible; ferric oxide, aluminium oltide, and 
mixed suspensions of the .esquioltides and the acidic constiwnltL 

(2) Work with the above system. in pretlellCII of .ucb electrolytes .. are oft.n 
preBent in soil. • 

I hope that information thnl obtained will also be of. help in underltandinlf the 
manner in which ions of aluminium, iron, chlorine, .ulphate. BCOI, lite., are aasociated 
with the soil and the extent to which aluminium, iron, silica, humic acid, lite., nltar 
into reactions under different conditionl. 

B. The work to be nndertaken by the other Re_rch .Aai.tant will be a. follow. :-

(1) The study of BOil colloida in a gel .tate, the effecti of the degree of diaJW •• ion, 
of SIO' to R203 ratio in relation to propertie. of oolloidal clay. 

(2) The acid propertie. of soil colloid. and their mixturea in a gel eond ition , 
such as total acidity, ionic Bltchang_, electro OItmoaia. 

(3) Properties of acid colloidal clay and its ealts. 

Settling velocities. degree of diaper.ion and dilution, evidence of primary particles 
and their aggregation, cataphoretic speeds, coagulation, thixotropy, an ion aMOCiation, 
e\'idence of the extent of reaction of the aluminia, silicon oxide .nd ferric ronstitu8uta 
in such systems. 

It is perhaps not necessary to deal in detail with t,he relationahip of loch inveatilf&. 
tiolls to practical problems of agriculture. The abon enqniry ia expect.ed to yieM 
useful information on the nature of the colloidal compleJt and ita propertiea which ar. 
of fundamental interest to the physico·chemical interactions in soil r .. pen.ible for 
Boil acidity, base exchange, interaction with lime, leaching, perrolation end other proper· 
ties of the colloidal clay complex . 

. On account of the extensive literature and of the natore of the enquiry it would 
be helpful if the Second Assistant were qualified to take up the otudy him .. 1f witb 
a minimum amount of guidance. I would appreciate it very much if the Council could 
aee its way to sanction a remuneration likely to secure the aeniCIII of a pel'llOD with 
qnaliScations equivalent to a Doctor of Science and who haa in addition experience of 
tht subject. A monthly salary of Rs. 300 may aecur. the sernces of sarh a qualille4 
per9cn. 

I would request the sanction of the scheme for a period Of three yearl. 

Financial efleee of tA.e Scheme.· 

~(,.ewTing,.-A Second Reeearcb .Aaiatant I\t RoI. 300 per month, 
, R~. 300 + 12 + 3 

Non...,ecmring.-Grant orR~. 2,000 ror purch~·e or 8uitable Poten· 
tiometer, Calvanometer and AM'eAAOrillR . . • • 

Tutal 

IO,8'lO 

2,000 

12,1100 

'This is in addition to the prel!ent grant whicbh." been ~anctioDed up to the 30th 
Septe~ber J 935. 

J. N. :MUIlBDlllll. 
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ANI/UUX. Ill. 

1tJ.tract Irom the Minute. 01 the Seventh Mee~ing 01 the Bengal P[ovincial. Agricul· 
turol R .. ear~h Committee, Aeld in the office room 01 tAe Han ble M,mster lor 
AgrICulture and /ndu8irie8, Writers' Building', Calcutta, on Thursday, til, 7th 
O"ember 1.')33. 

• 

(1) The Hon'ble Nawab K .. G. M. Faroqui, . Khan Bahadur, Minister for 
Agriculture and IndustrIes, Bengal, PreSIdent. 

(2) Professor S. P. Agharkar, M.A., Ph.D., F.L.S. 
(3) Mr. M. Carbery, M.Sc., I.A.S., Assistant Directol' of Agriculture, B£ngal. 
(4) Mr. L. R. Fawcu8. I.C.S., Secretary to the Government of Bengal, Depart· 

ment of Agriculture and Industries. 

(5) Profe8sor J. C. Ghosh, D.Sc. (Dacca University). 
(6) Professor J. N. Mukherjee, D.Sc. (Calcutta University). 
(7) M~ K. McLean, RSc., I.A.S., Director of Agriculture, Bengal. Saretarg . 

• • • 
12. Scheme for Work on Soil Colloids, by Professor J. N. Mukherjee, Calcutttl 

UIlIHrslty. It waa agreed that the .cheme should be approved, but that it should 
Lc redrafted by Dr. Mukherjee and 8ubmitted again to the Secretary. 

• • 
KENNETH lIIcLEAN, 

Ollg. Director 01 Agriculture, Bengal, 
and 

Secretary, Bengal Provincial Agrl. Research Committee. 

'DATED CAMP CALCU'ITA, 

7'h. StA LJerember, 1933. 

ADVANCE COPY OF PAPER NOT YET PUBLISHED. 

ANN:i:XU~B i7~ 

ON THE ~ATl'RE OF RUCTIONS RESPONSIBLE I'OR SOIL ACI!>ITY, PART lIT 

BY 

'J'JI("'ES~OR JNANENDRANATH MUKHERJEE, D.Se., SATYAPRASAD ROYCHOUDHtTRY. l).Se., 
SPDHA:>IOY MUKHERJEE, M.Sc., AND BUIALRANJAN MAJt'MDAR, M.Sc. 

Sperial Feature. 01 Colloidal Arid .•. 

In pl\rt 11 (Mukherjee. Roychoudhm'y, Dasgupta and Chatterjee, 1932) evidence 
'has heen given to show that colloidal solutions of silicic acid behave m many respects 
8S 1\ strong acid. and in some other respects it hns the character of " weak acid. 
(:oitoidal electrolytic systems have pl'operties which require that they should he 
treated theoretically on a basis different from that of usual electrolyties (Mukherjee, 
1P33). It is desirable at this stage to discuss the differenees hetween these systems 
with ref .. rence to colloidal solutions of insoluble acid substances, as they elucidate the 
"allire of the ch~micnl reactions involving the colloidal acid complex in soil. 

2. Rabinowitsch and Laskin (1928). and Pauli and Valko (1929). have observed 
that silicic acid sols pos,,,ss the properties of a strong acid. Pauli and Valko (Ioc. 
cit. Table ~83) .prepared the sols. ~v the h~rolysis of silioo.hexane and purified them 
by electrodlalvsls. The t,otal aCldltv was measured bv ~onductometric titration and 

11"s free acidity was cal .. uTated from the e.m.f. of the hydrogen electrode as also fr.)m th .. 
sp~cific. conductivity. Rabinowitsc'h and Laskin (loc. cit.) working with electrodialy."d 
slhc aCid sol. found that concordant pH values of the sol were obtained bv both hvdro. 

'I(en and quinhydrone electrodE'S They also t!'stimated the t~tsl· acidity' of the ~J by 
y 2 
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I,otentio~,:t~ic ~nd conductometnc 'itrat.i.ona. T~e d~.iat.iG~ constant. of th. 
various SlhCIC aCId lois. calculated from their potentIOmetric titration cun_. were Icuu .. 
to bl: of the order of 1().....4 88 compared to l()....l. thlr .pproximate .,alu. of the llret 
di&.(lcjation constant of .ilicic' acid in true IOlution. The perwntage dilllOCiation or 
tb., acid increases with' the difut.ion ununalll rapidly and at a dilution of 128 timea 
of the 101 it· becomes 330. The degree 0 dilsociation wa. eaJculated from th. 
measured pH of dillerent dilution. and tha total acidity of the undiluted 1101 ThiB 
difference. between t.h, t.ruly dislOl.,ed acid and the colloidal acidoid .Ieclrolyt.e" 
IS explained on the al8nmption thst the colloidal partid .. contei" ~ .. 
acid anhydride molt'-cules. which are progressively hydrated .. the dilution Pro<'MU, 
nnd the dissociatiou of the hydrated molecule. BupplieB freah hrdro~"n ion.. Anoth .... 
peculiarity observed by them was that on dilution of the .i1iclc acid 101 the .pecillc 
conductivity increases and the pH decreasel with time. After IIOme houn a ronat.en, 
vabe of both the quantities are obtained. Th. pH dilution curv. of an ar .. niou. 
sulphide sol was found (Rabinowitseh and Kargin. 1931) to hIr S·.haped in form and i. 
explained as follows. At fir~t a dissociation of an aboorbed H. 8 on thl' aurface of 
the AS. S a particles takes place up to 100 per cent. Then the new part of the cur.. 
hegins which indicates no fresh formation of Ho ions. At higher dilutiona, the H· 
;011 concentration change. very little with dilution on account of progre.ilive hydrolYli. 
of A. S. particles. Colloidal solutions of tungatic acid aleo gan peculiar rondurtivi',. 
Pond hydrogen ion activity curves on dilution. which were auumed to ind;.·.te a 
('hange in the degree of dispersion with dilution. 

3. Pallmann's (1930) observationl (which have been refeirea to by }Iukhcrjee, 
P,"ychoudhury. DRsgopta and Chatt .. rje~. )932, also gin t.he imprel8ion that th'! pH 
o! the suspensions stndied by him varies with the dilution, in a manner which i. 
different from the behaviour of tru., acids. 

4. Salter and Morgar. (1923) in tht'ir study of the effect of lOiI water ratio '"n 
the pH vlI!lle of acid soils found that the reoult. can hIr uprpued in the forlD of 
the usual absorption isotherm. Bradfield (1924) found bowever that the hydrogen ion 
('oncentration of colloidal acid cla'y' increaoes with the concentration of the coll"id ilt 
a way characteristic of a weak aCid. He therefore join. i .. ue with the point Of vi.w 
of Salter and Morgan and emphaaile. that the clay acid behave like an acid in true 
·BOlution. Salter and Morgan support thlr usual phYlical point of view which r"jfard. 
tho exchange acid produced by neutral salts al a result of t.h. aplitting up of the .. It. 
by the absorption of the alkali (so·called hydrolytic absorption). AD objection on th .. 
"true acid theory' of soil acidity consi.t. of the fact, that eqnivalent amount. of 
different strong bases (sodium hydroxide and calcium hydroxide) are not required i .. 
elt'ctrometric titratlODI of acid soils. Bradfield points out that luch reeult. arp 
DRually obtained when a relatively large ratio of eoil to reacting baH ia ued and h. 
auggests that "such conditions favour complex sid. reaction. in which the 101ubilitiee 
of the resulting salta play a role". Such a large ratio of aoil to reactinjf bUG is 
pI'e&ent in the usual procedure in electrometric t.itrationl of weak acid., when t,h. acid 
is taken in the titration veslel and the alkali il added from outside. On account 01 
the hyrlrolysis of the resulting solution. it il difficult to find out tb. end point. Usinr 
the reverse proc('dure equivalent quantitie! of both basi. are requirt'd tG nwtrali .. 
th.. same amount of the clay acid and he considen that thil stoichiometric equality 
Ihows that the reaction cannot be an abeorption procea.. The IIIlggeation. that the nOlI· 
equivalence of the two basel (when the aOld i. titrated by the b ... ) i. broullht about 
by complex side reactiona, is not completely free from objection ... IIIlCh differf!Dt'eII 
between the <quantities of two atron~ basea required for the Ileutrali.;tion of a collDidat 
acid. actnally exist (vide Pennyqulck, 1930). It i. difficult tG account for I1Icb 
dillerencea from theoretical consideration. baeed on soIuhility differences. Th. 
lur.her observation of Pennyquick that hydroxyl ion. diaappear br chemical ree.ct.ion 
with 'anhydride' acid molt'co1es throulfh the formation of fresh amona on the nrf_ 
.bow, that the interaction with hydroxyl ions canno& alway. be attributed to tM 
neul.ralisation of hydrogen ion8.· 

5. The conception of an equilibrium between tbe h,.drogen ion.. the anions and 
the undiRPo"illted acid "hich obtains in tbe ease of an acid in tme IOlution i. inawH. 
rable to these colloidal ey&tem., because thlr total neut.rali .. bl •• cid ia not detenninect 
by the total amount of tbe acid IIIlbatance present but by tae amounte of the acid in a 
rtate of true solution aud on the IIIlrface of the particlee. The prerediq ohwrvatiOllll 
show that the Jatter quantity d08ll not change p~a11y to ~_ dilution. That total 
q~antity of acid. which .Dtere into the equilibnum. depellda on the degree of di8JMlf' 
'Ion, and may alllO depend on the concentration of the alkali and th. tim. of reaction. 
The ellect of the amount of the 80lid phase and of the time Of interaction b... been­
a~ready atudied with reference to limnl. eyatem (Muk"herjee and Ben, 1931). ThIr tira­
tlon curvell of cinnamic and isophthalie acid (Mukherjee and Ben, Zoe. ci,.) abow that 
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the apparen~ Itrength, or di880ciati?D con.tan~, of the aciddepe~~. on . theee fAc~l. 
1n the caee of colloidal aolution. of maoluble acid lubatancea Lke aihclc acid ~ colloidal 
J1ciJ clay, the condition8 of the equilibriu~ are I~ill more colll:Plex i for,. nelt~er the 
·f'.olloidal acid nor ita saltl are in true IOlutlOO aa II the case with ClnnaDIlC acid. The 
apparent diasociation conlun~ ba. DO real ligni~cance. A. diacre!'aDcy . probably alao 
.eXllts (Mukherjee 1932) between the conductlvltlea of IOIutl0ll8 ~I collOidal aubsunc:ea, 
.:nlculated from tbe activities of iODl, and thoBe directl, ~olMoM'1Id The theoretl.cal 
-<. 'onaideratioDl advanced br Mukh~rjee (192~,. 1922) ollerl a DaslS. for th.e correlatlOn 
of the observationl. Colloidal particles of aCidic substances owe theu negative cbrge to 
.the primarily absorbed anion8 on the sudace. The conception of the primary absorption 
il distinct from the Daual conception of the ab...,lption of ions. Absorption has been and 

oia often attributed to changes in interfacial energy withou~ any indicatlolh aa to the loca. 
.tion of the absorbed ion8 within the interface. A distinction between the fixation of an 
lon on the lurface of the solid and its presence in the liquid 8ide of the intedace ia 
however necessary. The alability of the primarily absorbed ions result.. from the 
'building in' so to lay, of theso) ionl in the lattice 8tructure of the solid colloidal particle 
,or of it. ,olid aurfac. layerl only and il associated with the maguitude of the poteu· 
tial energy. Subsequent absorptioD of oppositely charged ions on the solid surface ia 
the relult of electrostatic forces or of chemical affinity. Even when the chemical affinity 
is weak the electrostatio absorption is alone sufficient under suitable conditions for 
thft fixation of ionl of opposita sign on the charged surface. The seconda.ry absorption 
resulting from' electrostatic forces has been termed 'electrical absorption' and conSISts 
in the union of primarily a,b80rbed iOlla with the electrically absorbed one. If the latt~r 
are r>lyvalent the possibility arisel of forming complexes wh.ich carry a charge opposite 
in sign to that of tho primarily absorbed ions. In systems where tile chemical affinity 
ref~rred to above il negligible luch a reversal of the charge Of the surface can be 
nttributsd purely to electrical absorption. If we take the case of a colloidal acid 
."lution of silicic acid, the distribution of the iona in the mobile sheet of the charged 
~olloidal particles will remain unallected' by the number of such colloidal particles in 
unit volume 10 long al col1isions between these particles are amall and, in consequence, do 
not affect the distribution of the ions between the mobile and the primarily absorbed lay· 
era. Such a particle may contain hydrogen ions both in the primarily absorbed byer and 

moving freely in the mobile sheet, and behave as a stron~ acid for very low dilutions 
t/tough the total acidity will be greater than the free acidity. It may thus have the 
diaracter of an undissociated acid as also of a strong completely dissociated acid. The 
possibility of the absorption of hydroxyl ions by chemical affinity is an important 
1a~tor in determining the total neutralising capacity Of the acidic substances. The 
alkali may disapr-ear throu~h the fixation by absorption of the hydroxyl ions on the 
"urface, t.g., through comblDation with. Sl02 molecules, and not ouly by a neut,ralisa.· 
tion of the hydrogen i01l1 on the !urface. 

7. The preceding diacuss.ion shows that colloidal acids do not behave as acids in 
U'Ue 80lution and their apecial features consist in the following: The total acid is not 
dett'rmmed by the total quantity of the acidic substance in the system. The time of 
interaction, the degree of dispersion} the total amount of the substance jlresent in tb4! 
ayskom, a~d the absorption of hyaroxyl ions (as distinct from the neutralisation of 
hyd~oxyl Ions by the hydrogen ions associat~d with the colloid) or of other ani.:.ns in 
a !maller extent, are possible factors which determine the total quantity of the acid 
cnterins- into the reaction. An acid, e.g., silicic acid, known to be very weak in a 
~ut8 ot trul\ solution-oll the basis of t.he IIsual principles of electr:>-chemistry behaves 
1n some respects liS an exceptionally strong acid when present :IS a colloidal solution. 
'1'110 corrrsponriin!,C s61id acids or solid salts have no nnequivocal Elxistence and dis('us· 
·811 ns of dissociation constants or eqnilibrium conditions m terms of such solubilities 
lack in re!,lity (~Iukherjee! 1929). Acoording to classical electro·chemistry the basicity 
of a. collOIdal. aCid (assumlllg the pl\rticle~ to be of the ~me size and shape) ahould 
tie given by the total number of nentrallsllble hydrogen Ions associated with It. It 
has -b8l!n atated above tha~ this number does not (live 1\ true indication of the total 
neutralisable acid in the system nor its variation with the dilution of the om!. The 
~umber of the .primS!ily ebsorbable or actually absorbed anions with which the hydrogen 
Ions are .assoclated III a free or absorbed state, depend 00 the extent of the interface 
end p088lbly also on the pH (e.g., 00 the alkaline side). This indefinitenesa of the 
total neutralisable acid need not necessarily be the common characteristic of all sneb 
B.vol eDls and. i!ldeed even of the same aubsta!lca.. Thus the particles of • fiery fi'telr 
tI'~'Ftr8etl aCidiC 8ubstance may react very qUickly and the total acid estimatell uperi­
ment.IUy '!lay. be id~nt.ical with the total amount of tho subsUnce. Abo systeml may 
-be DIet With ID which the 8urface of the particles is fully saturated by the primarily 
.absorbed anions and the degree of dispersion does not change with the dilution. There 
however remam~ an essential. dillerence. The basicity as defined above prohably baa 
nct the same slgDlficance a8 an ·the ease of polybasic acids in true solution. In the 



light of the theoreti~J picture disco.weed in the preceding paragraph lbe nature. anll 
basicity of the primarlly abeorbed antone should be tha ... levan' facWn 10 det('nllloJIIg 
the equilibrium conditioll8. It appears t.o be ... rooeou to oonaider the atagee of 
dia8ociation of the "total nl1mber of hydl'Oglln JO... wIthout referew:e t.o the character 
of the primarily absorbed iODS. So far the acidic aubet.ance baa beau conaidered t.o be 
in a state of uniformly dispersed colloidal eolution. BIl' the atate of &ggffgatiuu or 
the structure of the gel possibly enters aa additional factor. io determining \be behuiour 
of the acid constituents of soil. Beeidee the uaociatica of the MllQuioaidee, either io 
a .free state, or, in combination with aoil acid. rai_ other un..re.ting oonaideration •. 
l'rssibly only a sll'la11 amount. of the ~Iuminium or. ferr~ ion., ~iated with thelOil 
occurs in a state of free eolutlOn and tbe mannen In whlcb tb_ IOU. ID 8< .. 1 enter IOto 
l8Rctiona involving bydl'Oxyl or bydrogen iORe, i. of conaiderable interest. Tbe ".roDjt 

electrical absorption of these trivalen& catioo. by primarily .u-rbed auiuna, which ofteu 
I .. IIds to a reversal of the charge, is well imown (Mukherjee anel Coworken, 1926; GI:a.h. 
19::i6). Surface complexea of varioui types may reBult profoundly all • ..-ting tb. int.rllctitJO 
of tbe system with aCId. and alkalid... It would thoa appear that oolloulal ...,id sy.tem. 
woula show a manifold "ariation in their behanOW'. A oomprehenlift theoretical !.reaL· 
meut on quantitative liftea awaits fuHer experimental material dealing witb ,..riou. 
systems, of which the acid constitoeate of soil fonn a nry intere.ting ,roup. 

Titrat.rm Cur·l·t~ 01 '!Nirit .Aeid So,. all" .41Vllli"iulIl Ozid~ 8,01. 

An illustration of luch "ariationl is a!lorded bj tha uiot.inS data ,.latin, to .ilicio 
acid 801s. While Panli end Valko (llie. ciL) find that tbeir eola are oompletely di-.· 
dated, Rabinowitsch and La~kin (Ioc. ciL) find thAt thHe eole are part.ially diBlOCiatt>d 
It bas been shown in part II that the total acid is greater than the free acid .. nd tbi. 
is approximately in agreement with Rabinowitach and Lukin. But the variation of 
tbe hydrogen iOIl actiVIty, with the concentration of the eol, i. more in oonformity witb 
the conclusiOlls of Pauli and Valko. 'l'he difficulti". 01 the releunt mNollurementa 
lind, the. great influence exerted by trtlCell of elsetrolytle impuriti... ha... bHn 
referl'fld to in prt'vi\lul paper,. In eome of the poteotiometrie titration curve. more 
tha~ one break was ob!le\'Ved linmlatinl( the cana'" 1& polyhaaic acid witb diaeociatioa 
(",nstants which vary considerably with the lItage of diuociatioD. Similar brnk. h.,.. 
been recorded in the li!erature on the aoi! acid.. h appMn that the hreak. in 
thE curves ob!lerved b:v ua are JlOII8Ib1y to be attributeel te the peculiarities of the 
kinE,tics of the interaction between the ~lIoid and the added alkali. 11& i. 11_" 
to carry the titr'ltions to much highlll' pH ""lu81 .• han we nave done 10 f.r for furth., 
information.) Tbe titration CU""I ob~rvf'd by UI differ in aom. resfJ"'d.a from tho .. 01 
Rabinowitsch and Laskin (lac. cit.) .. allO of Pauli and Valko (Ioc. cit.). h w ... 
thought desirable to continue the work on the ailicic acid eola and .Ieo to UCIIrt,,,in tb. 
changes brought about by 'ageing·, whi"h reBuiL. in the formation"" "i,ibl. ftOttuli. 
'l'hl' sol used in this innstigation contained a considerable amount. of &odium chlori .... 
This has the advantage that the hydrogen ion. BlIeoc:iated with tba colloid ma.,. I» 
exchanged and of showing any effect Buch an' exchange may han on the titration 
turves. The silicic acid IIOls aBed in this and the previ01l. paper differ in this ""fMC 
from the sols used by the authors referred to above. 

2. The r08ulta of titration of aluminium o~id. sola containing tree ... of hydro. 
chlorir. a~id, with alkali have been given in part II. The axtt>nt of combination of 
aluminium oxide in a colloidal state with hydrochloric acid to fonn abeo,bed a1umi­
nillm ions has been investigated. For tbi. puppa.. it ia necet!eary that the eol is u 
free as possible from hydrochloric acid (free or combined) and the pH i. near the 
neutral point. Under ~uch conditione the couGentration of tbe aluminium ioo. iu • 
stnte of true solution should be very low. Such in"eatigation. would give.n idea of 
the extent to which the range of pH values in whicb the absorbed aluminium ioa. 
servt as reservoirs of potential acidity. It i. boped to deal more fuU1 with .."eraI 
eal'sets of such reactions in later papen. 

3. Iu part II, a method f08 simultaneous potentiometric and conducto-_trie tiln­
t~on8 baa been described. The preaeDt paper recorda: (a) rewlt. of IUd. trimulta_. 
titrations with a umple of silicic acid eol at diller~ diluti.,.., and (6) naaka 01 
potentiometric titration. with two IBmple. of aluminium hydroxide eola of ,...,. low 
specific conductivities. As nggested in prm0ll8 porta. t __ of CO I 01' O. Cluue eoutri­
IfwMble 'error, ancl for .he PUl')Jfl8e8 ~ " quauiitAtti,.. iDt.erpnrtatioD of the rwulte 
these aoarcea of error should be noideel. In the ~t ..n- of _eata rrea& 
ears w .. taken to exclude CO •• Nenrtheleaa _ of the titration C1lr"Ye8 were no& 
~ery regnlar. Perhaps traces of CO, could no& be eMirely noided. h .... 81 .... felt 
m tile tlIMlftIj of the ~ion that 11Ie ..-p of • atrnm of h1c1rogen pa _,. 
Ilot ~ an efficient mi:Kture of alkali 8,ul acid. I'mther acr""_te eliminatintr 
thes!, t.roublee "v. been made -with the eoUaboratioa of 1&. 8. • GMlpIy, H.Se.. TN 
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..... uIL. given below were obtained with the arrangements described in part II, and 
&l,. remit. obtained by the recent improvements will be communicated in a later 
paper. 

EXPIIlI.IMENTAL. 

Preparation oj Silicic Acid Sol.-The silicic &cid 801 was prepared by adding 525 
ce. of lodium 8illcate solution of 8p. ~r. 1.16 to 910 cc. HCl 801ution containing 210 
cc. of oon~. HCl. The mixture was dlalysed against repeated changes of cold distilled 
water until a weakly opale8cent 801 was obtained. It was stocked in an atmosphere Of H • 
(Cp. part II) • 

Preparation of .41umi"ium H!ldroxide 8ol3 (K and .M).-Aluminium hydroxirlc 
precipitated by adding a litre of 0.1 N ammonium hydroxide to a litre of 0.1 N . 
.. Iumlnium chlorine solution was washed repeatedly with oonductivity water loy the 
help of a centrifuge until a partial peptisation took place. A portion Of the residual 
I'rel;ipitate, when IU8panded in water, gave .. fairly stable suspension. . 

(i) To one part of' the 8uspension two litres of conductivity water were added 
and a sol was obtained (Kj. 

(ii) On adding 2 litres of conductivity water containing 1 cc. of '005 N HC! to 
another portion, 101 M was formed. 

The 8011 were stocked iiI '10 ntmosphere of H. (Cp. part H). 
Measurement of Hydrogen Jon Concentration.--The HO ion concentrations o{ the 

lOis were measured at 60 ± 'lOC by means of the electrode or by the quinhydrone 
electrode against normal calomel electrodes. A K- type Leeds Northrup potentiometer 
was used. 'I'he e. m. f. remained remarkably constant durong all the measurements 
lIiv~n in the following tables;-

J'reparation Of Ilydrogell.-Pure electrolytic hydrogen was prepared by the method 
already described in part II. 

Simultaneou8 Poteniiometric ond Condllctometric Titration. of the So/<'-The 
.pparatus described for this purpose in part II was used. The cond.uctivity measure· 
ments were taken at 350 ± 'lcC by means of a Leeds Northrup conductivity bridge 
and curtis coil resistances._ 

Determination of 011 Jon Uoncentration.-The Cll ion concentrations were measured 
by Hg·HgCI electrodes. The, accuracy of the electrodes was tested before use. 

7-he Estimation oj SiO I in aSilice A.cid .'iol.-A measured volume of the sol was 
Pl'onoroted to dryness in a /Ia.tinum basin on a. water bath three times with conc. 
Hel, digested with add an water, filtered, and the filtrate collected. The residue 
With the filter paper was dried and ignited ita a. platinum crucible aud the 8iO. 
wel"hed. 



RESULts AND DISCUSSION'S. 

(1) Simultaneoul Pot-enttometrto and Conduotometrio Titrationa of Silicio Aoid Sol (A) and its dilutton ,'. 
reading. there Wal a oonatant. time illterval of 30 minute.". 50 co. of 801 were taken in each titration. 

Betweeil two .uooe .. iv. 

TULli I.-{Figa. I to V. Curvea I to X). 

Silicic Acid Sol tAl. 

CODO. of Silio_' 4276 gm. mole per litre. 

The following caloulated 11<110 were oorrected of ohange of volume. 

A. 1.·/2. 1.·/6. A·/ll. A·/III. 

00. pH Sp. condo 00. pH Sp. cond.. cc. pH Sp. cc. pH S1.' 00. pH Sp. 
Baryta (Curve X 10' Baryta \Curve X 10' BlU'yta (Curve condo x 10' Baryta (Curve con .X 10' Baryta (Curve cond. x 10' 
added. I.) (Curve II). added. II). (Curve IV). added. V.) (Curve added. VII). (Curve odded. IX). (Curve X). 

VI). VIII). c. 
~ 
0 

0 1·47 486 0 1·« 280 • 1'47 803 0 1'08 382 0 2'42 295 
1 HI9 394(!) 1 1'58 !!1I3 ·6 1'72 692 'S S'42 330 ·1 2·80 281(f) 
I 1·73 480 S 1'73 230 1·0 1·22 4111 ·4 1'00 IllI ·2 2·11 298 
8 1·88 443 :. 1'73 201 1'6 8·80 471 •• 4'OS 290· ·1 8'0 286 , 1·92 428 4 2'04 191 1·0 "83 4119 ·8 8·3:11 200 ., 8'00(7) 292(!) 
II 11-19 488(f) 6 2'48 173 2·6 1'89 4117 1·0 7'27 !S3 ·1 8·" 271 
8 1·33 298 • "81 169 3·0 7'98 ·488 1·1 7'50 296 ·8 5·10 145 ., 1·70 4t2 ., '1·11 8'04 621 I" "8~ 316 ., "'01 2119 

• 8·31 IlSi 8 4·0 8'/)9 650 I·' 1'68 33S ·1 "'21 283 

" 8·33 11-&3 , 11'30 UI6 4·11 "22 6'15 1'1 1'86 /338 ., "·63 306 
10 8·99 675 10 6'" 169(!) 11·0 8'29 681 S'O ','1 343 1·0 ",87 1I09(!) 
11 6·30 812 II 6'98 181 1·1 ",85 860 
II 11'111 822 III "07 163 
13 11"1 649 

• A' 'he ~e of ,h_ titrat.ioDII ~ eoaguJat.ioD of the aoI took pIaN. 
'-The IItnnath of lb. barJ" eoIutioD (. OIlGN) r.umed _&W'actorily _ .... , durirog lh. tilraUoM. 
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(II) The tAltal neutraliaable acid aa obtained from the conductAlmetric and e. m. f. 
titration curve. have given in gm. ionl of hydrogen per litre in Table II. 

TABU II. 

Free Acidity Free Acidity Sp. condo X lip. condo X Total Aciditv in gm. 
beforecoBg'l' whenRi~n~of 1O,bef,)re 10,after hydrogen Per litre 

Dilution. lation (Curve coagulation coagulation. Bign~ of coa· from 

A 
A/2 
A/6 
A/ll 
A/21 

XI·, Fig. VJ). were obioerv. gulation were 
ed. ob~erved. Conducto· 

·0132 
·0059 
'0019 

'000114 

·034 
·036 

·0034 
·0083 
'0038 

684 
376 
130 
75 

486 
280 
60·3 
38·2 
29·5 

metric 
titration. 

·00708 
•• 

·00283 
·00109 
·00071 

Potentio· 
DlP.tric. 

titration. 

·0124 
·00649 
·00153 
·00087 
·00070 

.The free aoidity values were obtained by H, electrode (.>ide Table III) . 
•• No definite minimum point in the conductoml1f;ric titration curve WM obtained. 

I.. Table III below reprelenta. the agreement between the pH values of 
tile ailicic acid 101 (A) obtained by both the hydrogen and the quinhydrone electrode .. 

Dilution. 

A 

A/2 

A/6 

AIll 

TABU III. 

1· 879 (H I electrode). 
I' 96 (Quinhydrone electrode). 
2'23 (H, electrode). 

2· 33 (QuinlJydrol;8 electrode). 
2'71 (H, electrode). 
2· 42 (Quinhydrone electrode). 
3'076 (H, eleoi-rode). 
3·051 (Quinhydrone electrode) . . 

Vurve XI in Figure VI gives the variations in log AHo of the sol A with concen­
tl' .. tions .. Curve XII In the fame figure shows the variatioll in log AHO of four 
eOlrcspollding HC1 solutions, the least cOllcentrated of which is such that it has the 
same AHO as sol All!. A corr6$ponding series of curves have been given in Fignre VII, 
which hav" been ohtained from the ciat .. on silicic acid sol given in part II. 
l~Ul'Ve8 XU and XUI have been obtained by the sarno manner of calculations as usell 
in ond correspond to curves XI and XI'. 

2. 'rhe sol contains free electrolytes, hydrochloric acid and sodium chloride. The 
""ncentration of these electrolytes increases proportionately with that of the sol. Mo,· .. · 
over, it IS well·known that the presence of neutral salts like NaCl solution in contact 
with silica causes increased acidity (Mukherjee and Co· workers, 1926). Th.. ionic 
"rength of these solutions is greater than that for hydrochloric acid solutions having 
"I~ same pH. The activity coefficients should therefore be smaller and also decrease 
moro rapidlv with the concentration. In part II the possibility has been discussed that 
the e. m. f. 'of the hydrogm electrode may be in error. The agreement between the 
quinbydrone Bnd hydrogen eleotrodes is d.finitely a:,!:ainst it. Rabinowitsch and 
Laskin (1928) have also found that both th9118 electr.)dee give result, in mutual agree­
ment .• 

6. A rather gooo! agreement is noticed between the total aridity after partial 
1I0ccuiation and the free acidity measured before flocculation (Table II). But the 
fre~ II;cidity appears to incr~ase conside~~ly in each case on ageing and shows irregnlar 
yarlatlona whereas the speCific conductl\'lty of the sol decreases. The potentiometnc 
titr~tio~ curves, giv~n. later hav~ a normal fo~ and this constitutes a difficulty in 
.~trlbutmg the s~rl!r,lsmgly tal'ge merease, on agemg, of the free. hydrogen ion activi-· 
tIes tAl the unrehablhty of the hydrogen electrode. The decrease 10 the con<tuctivity is 
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alao in contrut to the agreement between th. free and total aciditift _ntlon~ 
above. The changes brought about by ftoceulation therefor. requi...... further iR"Uni. 
gation. The manner of variation of the hydrogen ion in cont'entratioD with the dllutioD 
of the sol i8 t~ical of a completely di88Oeia~d acid and in att,""ment with pr..-ioul 
results (part II). In consideration of the gNater ionic atrenttth and the pulyvaie .. t 
character of the silicic acid particlee the ABo corv.. indicate that. UI. aol it a at.roapr 
acid, in this respect, than hydrochloric acid. 

IIII) EI.ct,omttric Titration eu"". 01 Silicic .Hill Sol. (vide Table I. rig,.",., I 
to V, Cu,"v •• 1 to X).-Greater precautions have b .. en taken in the preeent work for 
excluding traces of "ir from th .. titfllting no.e\. The run of the titration curv .... .... 
more regular than they were previously (vid •. , part II). AlthouKh the dlfficulti .. . 
previously mentioned have been eladicated to a large utent it .e .. m. that II m",o 
efficient stirring of the sol than that secured by huhhling hydrotren ga. ohould 1M' 
ensured. Attempts were made to meaoure simultaneously th. gradual .. ariation. of 
Cl' ion concentrations in the sol by Ag-AgCl elect,'odl'A. It .... found at the rnd 
of the titrations that these el~ctrode. ,were anreliable. The caUAl'. of the poillOnin, 
are ander investigation. The ACl' data have therefOlT hMR omitted from the 
Table I. 

2. Table II .how. that except in the case of tho. pure 101 the value of totRI .ddit)' 
calculated from ~he conductometric titration curve is greater than th.t from th. 
potentiometric titration curve. We find that th" total acidity ... Iuft ginD by th. 
conductometric titration curve, as all dilution except with the pure aul. are IIr"at .. r 
than the free acidity valu .... mea.ured before coaj(ulation. while only with 1101 A /21 
the total acidity '·alu ... giv .. n lIy pot .. ntiom .. tric and cond"ctomf'tne titratioM 3~""'. 
The extremely low '-a luI' of total Bcitlity of the pur .. 101 by rondoctometnc titrH;"n. 
is indeed difficult to explain. The reeults nidently ahow that diaagreementa are 
more promin .. nt with concflntratpd thlOn with dilated .01.. Thpre i. one faclor .hi('h 
might have caused some disturbance in conductometric titrationa. 'P"Cially With 
concentrated sols. The di.tance between the two electrodea in the titration v_I. 
was rath .. r small and with comparatively concentrat.-d 001. it was likely that lOme 
of the silicic acid might have s .. t into flocculi in the apace between them. The 1101 .. 
a whole was fluid and the form of the conductivity curv ... indicate that thia dia­
turbance may be exclud .. d. In cor.tra.t to th .. findinga of Rabino.itach and La.kin 
(Ioe. cit.). the shapes of the conoQctometric: titration curv... do not resemble th.­
of strong acids. On the contrary. th .. se curves r .. preM< nt more the conductnlllPlric 
titration curves of moderately .trong or weak acid.. Curv .. IV forma an #ll,,",lion. 
Barium silicate is known to be aparingly .olubl.. Coh5iderinl!: the form of the Ano> 
carve and the agreement between th .. fre<: and total aciditi ... mentioned prnioualy the 
conductivity curve. shoald hav.. only ste .. p branch.... Th.. carve. th .. refore ha\e 
an unexpected form and indicate that the neutralisation of hydrogen ione by th. 
alka.1i and tbe formation of insoluble hari'Jm silicate or the electrical .bac rption of 

,barium jons arE> not the only reactiona taking place in th ... ystem. Both 'Lranches 
of the cu!"e~ indicate a reaction betw .. en the interface and the hydroxyle ion •• whOll4l 
killetics are of a complicated nature. The dpaeending portiona show that ~ 
resembling hydrolysis of salts 'are taking place. Po.eibly barium iona IilM'nte hydrog"D 
ions from the interface. These hydrogen ione do not apppar to hnp been in lin 
undissociated state in view of the agreement between the free .nd total aciditi ... 
A difference in the conductivity coeffici .. nta of the hydrogen ionA in the doahle layn 
may be imagined but sach .xplanation~ would be highly 'peeul"ti" .. in the abeen ... 
of Blore eomplete data. 

3. The potentiometric titration enr .. ea, wh .. n c10eely examined. alae abow a d .. parlan 
from' the normal form for a strong acid. The carve for eol A doee no& .how ,1M> 
DBUal steep rise following a flatter portion. The form of the CDn. of C01I1'M depends 
to some extent on tbe scale ased for plotting it/ bat the valuft of the tange 5 E'u 
where 5x E represents the change in the •. m.f. produced by 5. gram equi .... 
lents of the alkali. which should be ased. jutify tbi. atal_ent and gi"e aD idea of 
the extent to' which the carve. differ fmm tbaa of a strong acid. ... i. remarkable 
that as t~ dilution proceeds the CDI'Ve8 for both seta of titration., eondact.ometrio 
and potentiometric, approach the fonua characteristic of .trong acid.. H i. also to 
be noted that the total acidity given by both titrationa agree for sol A/21_ The 
potentiometric titration carve which undergoee a sharp change neer the neutral point 
is not likely from its nature, to show as marked a departure in fOnD as the conductivity 
c~rves. It thl18 appeara that tb .. der:rlure from the DOrII1al form and tbe resemblance 
WIth the form of weak acids i. rea aad 8OI11e eon of interaction involving '-be un.. 
face takl!S place. 
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4. Rell.Hrding the pooi\,le 8Oure"8 of error a ("han.,., of ~e a.;cesa of ammonia .or 
carbon dioxide into the titratIOn vessel is to be excluded m VIe. of the apec:la.I. 
arran~ement uoed and of the observed .t .. ady e.m.f. and conductivities. The i.-regula! 
di.triLution of the points in 80me of the titration curves referred to before nught 
result from the absence of II more vigorous .tirring. The presence of & reaction in­
volving an inte,faee would Bggravate the difficultieB in the •• y of ensuring & rapid' 
attainm .. nt of the equilibrium. The addition of tbe baryta 8OIution was not umform 
in one r.opeet for the different dilutions in the sol. It was added in amounte of 
1 ce. tn the ""I. A Bnd .... ;2. of 0.5 c~. to A/6, of 0.2 ce. to A/11 and of '11 "". 
to A /21. The difference a,ro .... out of the diminuti~n of the total acid on dilution 
Although the interval betwcen lucceosive additions was constant in all cases the 
rate of reaction might vary with the rHo Finally unequal quantities of the silir.a 
mil(ht have been tranlferred with equa volumu of the solon aCl'ount of the non 
homogeneoua disper.ion after partial flocculati(.n. The agreement between the· ire. 
and total acidities show that the error from this caus(· cannot be considerable. 

5. Th .. resulta takpn a. a whole agre~ with the condu.ion stated at the LPginnin!! 
of thi. paper that .ilicic acid 801. preparpd in the manner given he, ... seems to have 
the charneler nf a _tronlt acid in rome resueets of a weak acid in others. 
Partial flocculation dOP8 not appear to change' the total acidity calculated from the 
potent.iomt'trie titratio,! curves. The·onls used by Pauli and Valko were elpctrodialysed 
and their Bol. a8 Ilr.o those of Rabinnwitsch Rnd Laskin were frp.. from added· 
eledrolyte~. Tbe pH of the 801 A. and its dilutions are con~idE'rahly lower aud they 
al80 eontam a larg .. r amount of Blhc,c a"ld and of free sodIum chloride. 

(1\") Potentiom .. tric Titration. of Aluminium Hydroxide Sols. 

oo.of8<'id 
arldPd. 

0'0 
0'2 
0'4 
0'6 
0'8 
0'9 
1'0 
1'1 
1'2 
1'3 
1'5 
)'7 

TABLE IV.-(Fig. VIII, Curves XIII, XIV, X\·). 
Alumi,nium Hydroxide Sol (K). 

Inh,.val between eonaecutive additions of aoid=30 minutes. 

Cone. of HCI= '001 N; 50 ce. of sol was taken. 

E. M. F. . (in volts). 
I II 

I 
III 

pH pH 
(Curve XIII) II III 

(Cu",e XIV). (Curve XV)_ 

'6655 '6627 '6624 6'31 6-25 8'24 
'6636 '6647 '6539 6'27 6'28 6'09 
'6642 '6612 '6673 6'29 6'23 6'32 
'6543 '6617 '6685 6'12 6'23 6'34 
'6225 -6579 5'60 6'15 (?) 

'6320 5'74 
'5954 '6697 5'16 6'35 

'6105 5'40 
'6432 5'89 

'5915 5'08 
'5813 4'92 
'5770 4'84 

TABLE V.-(Fig. V1II, Curve XVI). 

Aluminium Hydroxide Sol (M). 
Interval between oon8E'cutive additions of acid=30 min. 

Cone. of HeI '001 N; 50 ee. of 801 was taken. 

('c. of acid added. E. M. F. in Volts. pH (Curve XVI) 

0 '66475 6'27 
0'2 '6648 6·27 
0'4 '6617 6'22 
0'7 '64005 5'86 
0-9 '6214 5'56 
)'1 '6010 5'23 
)'3 '5957 5'14 
1'55 '5643 4"63 
')'70 '5585 4'53 
1'90 ."5229 3'95 



The reproducibility of the titration curves of aluminium hydrozid. 801 ia Dot ... 
aatiafactorr being in contrast. with the reproducibilitr obaerved prnioua1y (Part 11), 
Perhaps a greater time for reaching an equilibrium 0 the reac:t.iODB and more efllcien' 
.timng would be helpful. Th. maID reason for thia want. of agreemen' is pouibly t.h. 
low specific conductivity and electrolyte content. of t.h_ 8Ola. Sol K baa • apeci4e 
conductivity of ·18x 10' and 801 M. 'OM8x 10', In fact., consider­
ing the difficulties met with at auch dilutioDB I)f acids, accurate reproducibility i. 
~iflillult of attaimnent. ' 

Three of the curves practically coincide with each other iu t.heir initial portioDL 
The firat additions of the acid have practically no elfeet oa the pH which diminiahea 
"thereafter a.t a comparatively rapid rate. Free aluminiumioDB are nnateble ., .ach 
high pH valuea (Britton, 1932), Curve XVII repre.ente the calculated decreue of 
the pH of pur. water on the gradual addition of hydrochloric acid in identical 
amounts. The sol reacts with hydrogen iona and absorbe them at. first. completely and 
then in progressively .maller proportions. The ablOrbed aluminium iODB on the 
.urface appear to be quite .table at pH 6'4. Comvarin, carv. XVII with "Ie otbera 
and from the date on the hydrolysis of aluminum lona it i.a I?ouibl. to form a roulh 
eatimate of the amount of these ions on the aurface. It 18 however n-rr to 
.aecertain the limite of reproducibility of the titration curv.. and alao to aacertain 
the .ignificanC8 in terma of the concentration of hydrogen iODB, of the ob .. rved •. m.f. 
,of the hydrogen electrode. There appeara to b. lOme doubta .. to the applicailility 
,in toto of the uaual conceptionl to the .. 'Yltem. (Mukhorj .. , 1933). 

Summar1l' 

1. The titration curvea of silicic acid 101. .how features which are of a complicated 
.and unupected nature when compared to those of acida in true IOlution. In al(!'_ 
ment with previoua obaervationl they ahow that the 101 appeara to have aimultan80llIIly 
the character of a strong and of a weak acid. 

2. Absorbed alnminium iODB preaent. on th. .mace of colloidal particles of 
-aluminium hydrozide lole are atable at pH 6'4. 

Our thanka are due to the Imperial Council of Agricultural a._reh for .nablin. 
-one of us (S. P. R. C.) to undertake thil wOI'k •• a B.a .. reb Alai.tant. and alao for 
-other facilities. 
University College of Science and Technology, 

92, Upper Circular Road, 
Calcutta. 
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ApPENDIX XXXVII-B_ 

NOTIE DATED THE 24TH JANUARY, 1934, BY I'Ec-RETARY, ON SU~Ecr Ko_ Z1 (ii)_-ApPLI­
C~TION FROM THIE GOVERNMENT or THIE PUNJAB FOR A GRANT OF Rs_ 13,120 srB.1!:_~ 
OVER THREE YEARS FOR A "CHEME TO INVESTIGATE THE CHANGES IN THE MICROI'LOBA 
OF KALLAB AND ALKALINE SOILS DURING RECLAMATION, BY DR. S. JAGJIWAN SI!!IGH, 
M.Sc., PH.D. 

At its meeting held in August 1933, the Advisory Board considered the applicati?n 
mentioned above (Annexure I) .and ~eco~mended that the ache,!,e should first be 
examined by a technical CommIttee 10 tIme for the next meetmg of the Bo.'\rd. 
Relevant extracts from the proceedings of the Board are enclosed (Annexure II). 

2. The Standing Committee on Soil Science recommended by the Advisory Board> 
has aince been constituted aa under :-

(i) The Vice· Chairman, Imperial Council of Agricultural Research (Chairman). 
(ii) The Agricultural Expert, Imperial Council of Agricultural Research. 

(iii) Rao Bahadur B. ViswaDath, Government Agricultural Chemist, Madl·'l3. 
(iv) Dr. J. K. Basu, Soil Physicist, Sugarcane Research Scheme, Bombay, 

Deccan. 
(v) Dr. E. MacKenzie Taylor, Director, Irrigation Branch, Punjab. 

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

(vii) The Agricultural Chemist to Government, Centl'al Provinces. 
(viii) Dr. Krishnan, Agricultural Chemist, Hyderabad. 
(ix) Dr. J. C. Ghosh, Dacca University. 

Secretary, Imperial Council of Agricultural Research-Secretary (ex-officio). 
This Committee will now examine the scheme at its meeting which will be held on 

Monday, the 19th February 1934, at 2-45 P.M. in the Conference Room, First }'loor. 
South Block, Imperial Secretariat Buildings, New Delhi. Its report will be circulated. 
to the Advisory Board, in due course. 

ANNEXURE I. 

Appendix VII. 

NOTE, DATED THE 28TH JUNE 1933 BY THE SECRETARY ON SUBJECT No. 10.-APPLlC\TION­
FROM THE GOVERNMENT or 1'HE PUNJAB FOR A GRANT OJ' Rs. 13,120 SPREAD ov~ " 
PERIOD 01' THREE YEARS FOR A SCHEME TO INVESTIGATE THE CHANGES IN THE MICRO­
FLORA 01' KALLAR AND ALK.U.INII SOIL~ DURING RECLAMATION SUBMITTED BY 
DR. JAGJIWAN SINGH, M.Sc. (PUNJAB), PH.D. (LONDON). 

Attention is invited to the attached copy of a letter from the Government of the 
Punjab, No. 1572-D., dated the 26th June 1933 (Annexure) forwarding a report of the 
sub-committee appointed by the Punjab Council of AgricultuIal Research (EnclosuTe 
I to Annexure) to consider a Bchpme of Soil Microbiological research (Enclosure II 
to .o\ppendix) subm.itted by Dr. Jagjiw.~ Sin~h, M.Sc. (Punjab), Ph.D. (L'lDdon). 
The scheme as reVIsed by the sub-commIttee lDvolves an expenditure of Rs. 13,120. 
spread over a period of three years. 

The scheme is now fot thl! ccnsideration (,f the Advisory Board. 

ANNEXURE. 

- LETTIIR FROM THII GoVIlRNMENT, PUNJAB, DEVELOPMENT DEPARTMENT TO TBlI SIICRIITARY 
IMPERIAL COUNCIL 01' AGRICULTURAL RESIlARCH, No. 1572-D:, DATED TBlI 26ni­
JUNII 1933. 

I am directed by th.e Punjab. Government (Ministry of Agriculture) to forward a. 
report of the su.b-c0'!lllutU:e al!pomted by the Punjab Council of Research to consider 
a Bc~eme of Soil MIcro-biologIcal research submitted by Dr. Jagjiwan Singh M.Sc.. 
(PunJab). Ph.D_ (London). • 
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2. Some tIme ago, Dr. Jagjiwan Singh, " rHident of the Gujranwala district, slIb· 
-mitted an application (Enclo. II) ·for a ~rant to enable him to carry out work on the 
biology of alkaline lIOil~ Hie. application wal conoid.red by the Punjab Counc,l of 
Re .... rch at a meeting held In November 1932. The CounCIl consldenod that the 
~pplication was a discourse on poaaibilitiea rather than a acheme for inv .. atigatioo and 
that. as Buch; it was not in a suitahle fot'm for luhmi •• ion to the Im!",rial Count'11 of 
Agricult.ural Research. A Sub-committee of th~ Provinl'lal Council of Reaearch wa • 
. appointed to examine the proposall and to report on them. Thi. .ub-commit.... .... 
·drafted the scheme. 

3_ The Provincial Council of Reaearch couaidered th. reviaed acheme (Enclo. I, 
at ita meeting on the 29th April 1933. The Council felt that the work pro~d th.Nin 
i8 likely to yield useful. results and unanimously decided that the ech .. me, al now 
revised, should be forwarded and recommf'nded to the Imperial Council of Agricultural 
Research for acceptance and provilion of a .um of Re. 1.5,120 ap~d over· a period 
of three years. It will be obllllrved that the achemf' i. to be carried out in conjunction 
with the reclamation operationa conducted at t.he Chakaawali f.rm br the Irrig.ltion 
Branch, whilst tbe laboratory work il to be dORe at the Punjab AgrIcultural ColI ... ge 
and Research Institute, Lyallpul" 

4. I am accordingly to request that the !cheme may be co".ider.d by the l:oun .. i1 
'at its next meeting, and financed by it to the pxtent iudicated above. Laboratory 
accommodation will be provided by the Director of Agriculture, Punjab. 

5. One hundred printed copies of the scheme are being forwarded to you under 
sepai"ate cover. 

EXCLOSURE. 

REPORT OF THB SUB-COlltMITTBB APPOINTED BY THE PURIAD COCMen. or RE~I:ARCH ro 
CONSIDER THE SCHBlln: OF Sou. MICRO-BIOLOGICAL Ru&.UIOJl IUIl1lJTTltD Dr l>L 
JAGJIWAN SINGIi. 

The scheme· for the Biological Examination. of alkali lOil. by 8. Jagji .... n ~ingh 
'was considered. 

The Committee were of opinion that investigation of the micro-flora of kallar .nd 
.alkaline lIOils under reclamation might. afford valuable information •• to lh. a"'ge 
reached at any time during the process of reclamatiop. At prelent the only indication 
of the condition of the soil is crop growth. It may be poa.ihle by the Itudy of tl.e 
micro-flora to obtain an earlier indi"ation of lltIil conditions than i. poaaible with the 

· crop. Modifications in the scheme for reclamation may then be indicated at an narlier 
· stage. Accordingly it was decided that the title of the investigation .hould he aa 
follows :-

"The changes in the micro-flora of kallar and Alkaline lIOiI. during reclamation." 
No definite scheme of research had been put forward by S. Jagjiwan 8in!(h. Tbe 

· s'~ps in the reclamation of alkaline and kallar lIOil ... now practi&ed at the Irrigation 
~e",arch Institute were described and the following achfme of r_reh was drawn 

.u-p :-

(1) In the Punjab, in the reclamation of kallar soils the fim opf'ration i. leaching 
to remove exceSll of salta. On the alkaline lOila thul produced • rapid 
growth of alga! take. place following leaching, and it i. probahle t"at 
other micro-flora may also develop. It i. lugge..ted, therefore, that tbe 
applicant should study tbe dHelopment of the micro-flora, following this 
initial process of leaching_ 

(2) In the. case .of alkaline lIOil .. again the first operation i. IP8Ching. Tbi. 
contlOues tIll the co~ductlvlty of tbe !fater atandlOg ~n the plot. i. approxi­
mately~. At thla stage gypsum II broadcaated 10 tbe standing water 
and leaching contlOued. A change take. place in the lOil whicb enables 
a rice crop to be grown. It. i. suggested that tbe applicant ahould .tudy, 
firstly, ~he. changes 10 tbe mIcro-flora .... .companying leacbing until the time 
of apphcatJon of gypsum and, secondly, the changes lWIOCiated with the 
alterations produced by the gypsum. 

(3) ThE; yield of t.he rice ~op i. taken .... an indication of the Iltate of ;eciama­
• Lion_ It. may be POlllllble to 8ubatitute for ihi. an -examination of the deve-

• Attached. 
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lopment of the mic,·o·/lora. If thi. is the. case i~ will save a consideraLle 
amount of time. The .tage. of reclamation wh.ch are recogmsed at the 
Chakanwali Reclamation Farm are a. follows:-

(II) If the yield of rice crop is 12 maund. 01' below the land is only partially 
reclaimed and requires both further leaching and rice crops. 

(6) If the yield of the rice crop is between 12. and 20 maund8 pel' acre, then 
it is p08sihle to grow a RaLl crop cons.stmg of lentll, barley 01' gw.m. 
Rice i. again neces."ry in the tollowing Kharif. This indicates an 
advance of reclamation ov~r (a). 

(c) If the rice crop is 20 maunds per a~re or over then land is considered to 
Le fully recla.med. 

The SuL·Committee sugge.t that the micl'O·/lora characteristic of these three 
condition. should Le examined with a view to obtaining a comparison which 
would indicate the stage of rEclamation reached. 

The Committee discussed fully the question of suitable places where the research 
·could be carried out. It was agreed that the most suitable place is the Irrigation 
Research Institute, a8 the applicant would be in contact with both the Farm where 
'reclamation was proceeding and the Chemist and Physicist responsiLle for investiga. 
tions of the kalhll' and alkaline soils. Accommodation, howev .. r, is not availaLle at 
·the Irrigation. Research Institute. It was decided that the work should be carried out 
at Lyallpur Agricultural College where accommodation is available and also the 
necesslI1'Y equipment. T~e SuL-Committee felt that Dr. Chaudhri might give his advice 
in connection with the botanical 8ide of th.. inve<tigations. To this Dr_ Chaudhri 
agreed. Dr. Lander and Dr. McKenzie Taylor both agreed to place the facilities of 
the laboratories at the di.posal of the applicant, and also any information which he 
;requireR, if available, at theit laboratories would be given to him. 

{t was agreed thnt following would be the probable cost of th~ scheme :­
Firllt rear: Salary. 

Micro-biologist at Rs. 250 per mensem . 
L'lbol'atory Assistant at Rs. IS per mensem 

Secolld rear: Salary. 

Mi"ro-biologist at Re. 275 per meIUlem . 
Laboratory ASsistant at Rs. 20 per mensem 

T"ird Year: Salary. 

Micro-biologist at Rs. 300 pel' mensem _ 
Laboratory A •• istant at Rs. 22 per me08em 

Rs. 

3,000 
216 

3,300 
240 

3,600 
264 

Total for three years 10,620 
---

Apparatus anrl Chemicals for three years 1,000 
TravI'lling Allowance for three yeaTS 1,000 
Contingencies 500 

Total 13,120 

The Sub· Committee "ecommend to the Punjab Council of Research for favourable 
<,onsidemtion the scheme as arnend .. d, and sugg ... t that step. should be taken to oLtain 
thE' early consent of the Imperial Council of Agricultural Research for thp necesilllry 
funds. 

ENCLOSUR& 11. 
SCHEME TO INVE_TIOATE THE (,HANGES IN THE MICRO-FLORA OF KALLAR AND ALxAU!oo& 

SOILS Dt'RlNG RECL.UlAT:ON. 

Alkali soils cover nn immense amount of area in more than one Province in India 
.nnd the existence of these. infertile lands involve" serious loss of land revenue. t·o; 
instllnce, in the Punjab if ihe alkali area, which is. over four thousand square mile,. 
'were to grow wheat alone and that once a year, the total production .of this stuff wonld 



-be about. twenty-niue lakb8 of tons. Thua we find that, "h ....... th .... u an apparen~ 
loss to the revenue of the Province which amounte to aeveral llokh. of ru~, over and 
above an extremely large quantities of the food atul are withheld from the people 0111 
account. of the very puaence of th. alkali landL 

The importance of the alkali probl~m in India has be~n rK"Ogni~d for many yean. 
and much time and money have b~n devo~d to ita IOlution. A aci .. nti&c .tud,. of un,. 
BOil problem i~vol:,es physical, chemical a~d biological ~pecta. Wor~ in eonn~ioll 
with the alkah SOlIs has been mostly studl .. d from phY.lcal and chenucal atandpolllt. 
and the biological aspect has not received the attention it d_rvN. In pauing it. may 
be mentioned here that. a very strong evidence both in thia country and A.,.erica hu­
been accumulating of late which definitely auggest. that Micro-organiuna are mainly 
responsible for the formation and maintenance of alkali lands. 

The effect of Soil Alkali in reducing growth of crop. or in ('hanging complPt .. ly the 
physical features of the lOil is easiiT recogni~d. There are, however, equall, impo ...... 
ant. changes produced in t.he biologIcal structure of the soil, theu change. cannot. be­
detected and valued without a special study and are not 10 "ell understood. ?tli-,ro­
organisms, it. may be stated, pl"y an important role in the soil proc_, their ,·hief 
activities being, rock disintegration and soil formation, decomposition of organic matter 
in BOil, liberation of nitrogen in an available form as Ammonia, formation of nitrat.etl 
fixation of nitrogen, disappearance of available nitrogen from lOil, .ynthesis of microhiJ 
cell substance, oxidation and reduction of lOil eon.titu!'nts, transformations in com­
posted stable manure, production of artificial manures, liberation of mineral elem~nte 
Buch as phosphorous from relatively inlOluble substances, tranlformation of Iwphur .. -
the improvement of plant growth following soil inoculation, chang.. following partial 
sterilisation and other treatments, etc. It will thus be aeen that the activiti~1 of 
Micro-organisms in the lOil are fundamental in nature and form an in~gral part of 
BOil study since the very growth of planta i. largely d .. termined by th .. ir action. 
Consequently there is little likelihood of over-eetimating the need of their .tudy in 
any questions which involve a scientific understanding of a &erioua lOil prohlem. Alkali 
problem in India is vital in nature and touches the very foundationa of the pro'r'lBrity 
of the Provinces it is prevailing. This i. particularly true since the evil II.. • 
tendency to increase. Indeed complete knowledge and undentending of such a prohlem 
point by point and step by step is imperative. It il in this way that the prohlem 
~ould be put upon fundamental basis, and to put the problem npon fundamental basil 
is to deal effectively with it both with regard to the origin and reclamation of alkali 
lands. It is needless therefore to point out that it. will be in the immediate and 
distant interest of the whole study of the alkali aoils if the unexplored but _ntiai: 
biological aspect is worked out, and this would help mat..rially in the nndcntalltling 
and solution of the alkali problem. In the followinjt page. effort hal been made to 
show the importance of the biological study of the alkali lOils, and alao the propoMd 
line of work in this connection is attached herewith. 

There are two main questionl about the alkali problem. Firat ia the question deal. 
ing with the origin of alkali soils and, 8eCOndly, problema eonnected with their reclama­
tion. These two aspeeta are dealt with separately. 

1. Origin. 01 A.lkali Soih.-There are varioul tbeori .. with regard to th. origia and­
formation of alkali lands. These may be enumerated thus:-

(1) Movement of lub-soil water currente from high water lenu to lowar 00 .. 
and the acemnnlation of .. It on account of the evaporatioa of water from 
thl' land to which ifl has drained. 

(2) Steepage from canals, the result. of which is wat .. rlogginjt and as a result of 
free evaporation and accumulation of .. It on the IUrface. 

(3) The eonstruction of canals. Sometim.. the aurface drainage of th. country 
ia disturbed owing to thi. cauae, the reawt being aa accumnlation of _It 
in the soil 

(4) Bad aeration and drainage or the biological cauae.. Alkali landl it can be 
atated fa~rly ~ratelr, have followed in the wake of the Ipr';'d of eanal 
system In tht8 ProVInce and eu.--here. Wher ... er the air supply ia 
cut off ~~ eonstsnt surface irri_gation vf !<till lOil. 11 ith a ~ndency to im­
permeablhty by the accumulatIon of .tagllall' .uh-lIOil "ater or -hy inter­
ference with the a~rface dr~i!IBge alkali salte lIO?Der or . later have appeared. 
U~der such pecuhar eondltlona some of the ana:orblc orpniama become. 
active and bnng about a phase of oxygen \angar (redaction) In the lOiL 
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with the production of luch 8.ubatanC88 li~e a~lphuretted hrdrogen and tl~e 
metallic aulphldes. Upon cult,,~atlon or WIth. unp~ovement m general condl' 
tionl when these lOlls come In contact WIth aIr and water, the above 
reduction products are oxidiBed into harmful alkalis like sulphate., 
chloride., and carbonates which Baits cise to the 8urface. The above 
hypothesis of the origin of alkali land. i. supported by direct and indirect. 
observationl by Howard, in Jndia, and Cameron and others in America :-

(1) All Ladly drained arells under natural ~onditions if examined al'e frequently 
found to contain bluiBh green markings which are associated with the 
activities of thoRe soil organisms which are able to live in badly drained 
80il8 without a supply of free oxygen. 

(2) In alkali zones of north Bihar well. dUI!: for human use had to be left 
open to the air otherwise the water is contaminated by sulphuretted 

hydrogen thereby indicating a well marked reductive phase in deepe .. 
loil layers. 

(3) In a lub-Boil drainage experiment in Nira valley, Mann and Tambane 
found that the salt water which ran out of these drains soon smelt 
strongly of 8ulphuretted hydrogen, and the white deposit of sulph~l" 
wae formed at the mouth of each drain proving ho\\' strong were the 

reducing activitie, in the soil. The reduction phase here was actually 
demon.trated. 

The above preliminary observations point the supreme importance of funher investi· 
gation. of the origin of alkali lands in India and the discovery of the conditions which 
are necessary for thei .. formation. Once this i. definitely established the question of 
the prevention and cure of the alkali problem might enter on a new phase; a gt"eat 
atep forward will have to be m"lde and another principle will have been added to 
agrICultural science on alluvial Boils. It will then be possible to undemke a scientific 
examination of the basis of perennial irrigation as practised at the present day in 
the plains and to prevent any misuse of the method. It is proposed to work out il> 
detail the biological changes accompanying the origin of the alkali lands. 

Biological work in connection with Reclomatio1l.-Side bv side with the study cf 
the biological facton accompanying the formation of alkali soils, the microbiology 
of the reclaimed lands sh"ll also be worked out in which the micro-bidlogical analysis 
will ~ve out useful results and indications in connection with the potential v .. lue 
of the reclaimed soils and the degree Qf the success achieved with regard to their 
permanent reclamation. It is proposed to work out for the above purpose on the­
following linea :-

(a) Requirements of the plant aud the soil organisms are practically the same, 
and in recent years a dpfiuite correlation has been established between soil 
ferti.lity, crop growth, lind the number of micro-organisms. So instead of 
makmg experIments with crops on the reclaimed soils the number and 
conditions of micro-organisms shall indicate the potential value of these· 
soils and the inherent possibilities contained in them for bearing crop in the 
future. Tests like these have been worked out in England, America and· 
other countries and found to be extremely useful. Thus Sir John Russell 
puta the use of such tesh as follows :-

"Soils in which plant~ grow well are also soils of high micro-organic activity. 
I~stead therefore of making pot cultures with planta to ascemin soil defi­
CIencies it should suffice to make culture experiment with bacteria whicI. 
can be done much more rapidly and requires much less space. ,. 

Further latest general fertility testa as devised cut by Winogradsky and J. 
Ziemiecka where Azatobactor can be used for indicating general fertility 
of the aoil shall be applied. 

From these micro-biological tests it is proposed to son out the reclaimed soils illt~ 
different groups or classes. Thus for instance, class I would be those areas 
~hich would satisfy all the micro-biological conditions with regard to th .. 
deDsity of population and the types of organisms. Class II would be tho ... 
tracts which are deficient either in the density of the micro-biolollical 
population or are .lacking in different types of organisms and so on. By 
th!S process we WIll know the general level of fertility of the reclaimed 
SOIls and can be .erved as a useful way of assessing the value of the land. 

z 



(b) Another uaeful line of investigation would b. to work out micro-biologieal 
teste which might. indicate whether or not. a particular type of land wOll14 
go alkaline IOOner or later. For this, eUlninatioD shall be mad. of the 
tJkaline, aemi-alkalin. and normal soils, and i' ia upected that particular 
type of organiS1D8 present in the alkaline and semi·alkaline I't'giona would 
by their very presence in the reclaimed and normal lOila lugg.' tha 
ooming of the trouble. Preventive mealurea could then be teken and the 
development of the harmful typel conld b, checked end oonU-Olled. 

The micro-biological data .hall be examined eati.factorily and the ,.ulte would be 
put upon a quantitative balie 10 that th81 may bave • definite nlue. Finally it. may be 
said that a host of. probleme wo"ld anle during the cours" of the work, and th.ir 
anticipation. aa in aU aeientific research, ia not po .. ibl, at thie etege unl" .. the work 
ia actually in progresi. 

The- Icheme shall take at. leaat. three year. in order to come to an1 oonclll8ioDl and 
ahall require the following expeuaea:-

Total expenses for the fint yea!'­
One qualified SQil mioro.biololist 
Assistant Chemiat 
Laboratory Assistant 

Se\londyear­
Micro.biologist 
Chemist 
Laboratory Assistant 

Third year­
Micro.biologist 
Chemiat 
Labo~atory Assistant 
Total, travelling and recurring ezpellll8. for 

three years . 

Total 

Re. 

36~6~760 

U~I~260 

2~2-40 

400 
160 
22 

450 
170 
24 

Total. 
Rs. 

4,200 
1,800 

240 

4,800 
1,920 

264 

6,400 
2,040 

288 

1,000 

21,752 

It. i. of course presumed that Lyallpur Agricultural College will give racilili". of 
tht necessary apparatus and the work will go on with thair cla-e8t. co-operation. 

AJlHllxuna II. 

EXTRACTS FUOI( 1HZ PnOCEEDIIfG. or THe ADVI~ORY BOARD, Auou~T 1933 

• • • • 
Application froflt tAe GOl1emmerat of tAe Punjab for II grarat of R,. 13.ltfJ ,prtfld o~er 

a period 01 tAree ye0T8 for a scl,emc to inllutigate tAe cAangu in tAe M ir",!lora 
01 KaVar arad aUalirae .oil. duri"g reclamation, submitted by Dr. Jag.;iu",n iiiinqA, 
M.Sc. (Punjab), P/£.D. (London). (Subject No. 10 01 tAB "fgtnda.) 

The scheme wa~ introduced by Mr. Stewart who explained tbat the actnal pro 
gramme of work had b .. en drawn up by a aub-committ~ of the provincial agricultu .... 1 
research council. Professor Parija, and Baa Bahadur \'iswanath aupported the scheme. 
Professor Ghosh supported the aeheme but auggested that if the scbeme Wall appr?ved 
it should be subject to the modification that. the Punjab Government would appoint. 
a· auita.ble Mi,:ro-Biologist in th,: usual manner.. The Chairman e"plained that tbe 
grant, 1£ sanctioned, would be gtven to the Punjab Government on the lUnal condi­
tiona and not to Dr. Singh. Mr. Stf.wan also aaid that it had already been uplaiued 
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to Dr. Ja!(jiwan Sin~h that no gua,·"ntec could be given to him that he would be 
.appointed If ,the Hchemp were .anctloned. At the su~gestion of Dr. Burns, it ~a • 
. dedderl by 14 against 4 votes that the scheme should first be .. xamined by a techmcal 
",,,nntittee in time for the next meetin~ of the Advi,ory Board. As regards the 
I·hal·actar of the Committee, it was unanimously agreed that there should be a perma­
ncnt and standing committee for the examInation of all .chemes on soil prohlems 
ouhmillrrl· to the Bnal·d, which .hould indude an .\griculturist, a Soil Chemist, .. 
Hoil Badel'inlol(i.t, r;collomic Botanist and Soil Physici,t. In regard to the personnel 
of the Committ,>e, it was as usual left for the consideration of the Chairman with 
a recommend"t ion that he will bear in mind the following names suggested by various 
ml1mhers of the floard :-Dr. Lande,· and Dr. MacKenzie Taylor from the Punjab, 
/Jr. Ba.u (Bomhay Sugarcane Heseal·ch Station), Hao Bahadur Yisawanath (Madras), 
Ih. Shaw (l'usa), Prof. J. C. Ghosh (Dacca), Mr. Carpenter (Assam), Mr. Tamhane 
(Hind), and Dr, S. K. Mukerji (Lucknow University) . 

• • • • • 

APPENDIX XXXVII·C. 

J\'OTE DATE" THE 24TH JANUARY, 1934, ny S .. rnUARY, ON SUBJECT No. 'Z7 (iii), REPORT 
ON THE INVF.sTIGA'·ION" CARRIED OUT IIY DR. A. ~. Punl, '[Sc., PH.D., A.I.e., 
ON THE ""AND.\RDlSATlON OF PHyqCO·CHDUCAL "SINGLE VALUE" ~IEASl·RD1ENTS 
MO.T ~VI'l'AllLE FDn INDIAN SOILS. 

At it. meeting held in July 1932, the AdvisOI"Y Hoard con,idered the Report on the 
inve.tigation8 carried out by Dr. A. S. Puri, on the stand.lfdisation of physico·chemical 
.in~le value measurements most suitable for Indian soils, with the aid of a grant from 

the Couneil. A copy of Dr. Puri's repOli, and of the report of the Sub-Committpe "f 
th" Arlvisol·y Board which examined it will be found in Appendix XLV (pages 471·472 

and 512·517) of the printed proceedings of the meetings of the Board held in July 
the A rlvi"ory nourd which examined it will he found in Appendix XLV (pages 471-472 

and al\ Local GQvernments including the constituent Slates of the Council were addressed 
accordingly (Annexure I), 

2. Copies of the replies "e"Aived from the Governments of Burma, Central Provinces 
and tho Punpb to the Council'. circular letter I Annexure I) is enclosed (Annexure II). 
It would appear that the intentIon of the Council's letter has been somewhat mis­
unde .. tood hy the Local COVenlll1ents concerned, and it appears desirable for tho 
subject to be considered again by the Advisory Board. 

3. The Vice-Chairman considers that it will be an advantage to have these con­
sidered in the first Instance by the Soil Science Committee of the Council which 
~onsists of the following gentlemen :-

(i) The Vice-Chairman, Imperial Council of Agricultural Research. (Chairman). 
(ii) The Agricultural Expert, Imperial Council of Agricultural Research. 

(iii) Rao Bahadur B. Viswanath, Agricultural Chemist to Government, Madras. 

(iv) Dr. J, K. Basu, Soil Physicist, Sugarcane Research Scheme, Bombay-
Deccan. 

(v) Dr. E. MacKenzie 
(vi) Mr. A. P. Cliff, 

M uzaffarpur. 

Taylor, Director, Irrigation Research, Punjab. 
Deputy Director of Agriculture, North Bihar Ran~e, 

(vii) The Agricultural Chemi8t to Government, Central Provinces. 
(viii) Dr. Krishnan, Agricultural Chemist, Hyderabad. 
(ix) Dr, J, C. Chosh, Dacca University, 

The Secretary, Imperial Council of Agricultural Research. Secretary tz·oflicio. 

Th.s Committee will meet on Monday, the 19th February 1934 at 2·45 P.I\[. in the 
·Conference Hoom, First Floor, South Block, Imperial Secrebriat Buildings, New Delhi, 
.and its repol't will he plaCEd before the Advisory Boal'd in due course. 
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AJlIfUUllIl I. 

N 29/ AGIU DATU) TII& 6nl JAJlUAal' 1933, nOli TilE S&cUT~l', 
COPIIIO:E~UK~'L or .\GRI(t:LTt·RAL R!;SUIlC1l, TO ALL I.ocAL 00"Il"lIEIf1'8 (IJI{'-VUo 

DIG TlIII N •• W, F. P., !\hSORII, HYDERABAD AIfD BAIlODA,. 

Repurt 01 tAe in"edi~ati~ cafrritdp.ou~ bYe!>'" ~ N;':;:g1~ A[;~~.:"P!!:,,!.;!;~j: 
Oft ,All ,taratla,d"ah()n 0 RY"CO' RlmiC 

molt ,vitabl. lor Indion 8oila. 

I Bm directed to forward herewith a ('opY of a report .of the hlnet,i,([~t.ion. ('Irri,,:!, 
t b DAN Puri on the etandardioation of Phy,,('o.Chemlcal. SIngle Value I 

=eae!rem:~ts 'mo.i suitable for Indian lIOil. for f th~ .t5~O of Thhlch t~ ~:V:.';:. 
Council of Agricultural Research made a grant 0 e. , . ,e. r·,rul 1932 <t 
aidered by a Sub·Commitue of the Ad\'isory ~rd o! the Counl~~~ .. 1D I u Y'U'be :!D 
an extract from the proceedings of the Sub-CommIttee 1. allO enc .,...... t WI , 
therefrom that it was suggested at t.h" Committpe that th~ m,ethod evolved by Dr. Pur. 
should be brouaht to the notice of chemists in the provIDclsl d"partmenta eo that 1\ 

.. . ,Local Oo .... mment 
might be tried out. I am accordlDgly to .. queat that If theOO\'ernmen, of Myeore, ;&0'. 
have no objection, the paper. forwarded .. ith thi. ~'ur m., 
kindly be brought to the notice of the [provincial] Agricultural Ch.mia& 'In )lyllOre) 

eto, 
eo that Dr. Puri's method may be tried out by them The r.sult. of the trial. IIII'Y 
aleo kindly be communicated to thie Department in due couroe. 

2. I am to add in this connection that the paper. referred to in the conduding 
paraKraph of Dr. Puri's report are being publi.hed in "Soil Science" beginning WIth 
the issue for April 1932_ A summary of each of th ... pape,. a. received from Dr. 
Puri is also being published by the lmp .. rial Council of Agricultural a-.rcb in t.be 
.. hstract Section of the Indian Journal of Agricultural Science, begirmin, with the 
December 1932 isaue of the Journal. 

ANNEXURE n. 
[Copies of the replie. received from the Oo\'ernmentA or BenjC"I, Burma, C~nll'al 

Provinces aud the Punjah tn the Council's Circular letter (Anoexure I),] 

Oopy of letter from tAe Secretary to tAe Govtrnment of Burfft4, 'ored DeFt""r", 
10 Ih. Serrelary, Imperial Oouncil 01 Agricult.ural Re.tarcA, No. t~·O., dal,d tlt~ 
lIlh. February 19S5, 

Report o/. the ;nv'8/igal;ona rarri.,l 0111 /J,V Dr . ..c. N. Puri, ,11. Sr., PA. D., A.I.C., 
on ,,,. ~/o",'ar"i8ati(", of PI,!/.ieo-CIIP",i,,,1 "Siny'. Valu," ",tatllr,,,,.nl, mod 
.uitable lOT Indian .oil •. 

With reference to your letur No. 29/ Agri., dated the 6th January 1933. I am 
directed to forward a copy of letter No. 102/1-A-12, daud the 10th February 1933, frout 
th" Agricultural Chemist., Burma, and to .. y that. the Government of Burma (Mini.trv 
of For .. ats) agree in the opinion of the Director ~f Agriculture, Bunna, that no u ... f~1 
purpose would be aerved by trying out Dr. Puri'. method in this Province. 

(Enclosure to abovel. 

LETTER No. 102/1·A·12, DATED THE 10TH ,FEBRUARY 1933, rROlI J. CBARLTON, ESQ, 
M.Sc., F.I.C., I.A.S., AORICt:LTURAL CHDIIST, BUlllU, MANDALAY. 

SUBJECT :-Trial to Dr. A. N. PUTi', ",elAnd 011 IAe ,talidarJilatitnt 01 PAy.ico. 
OAemical "Single· Yalue" meaurem.nU. 

I have the houour to address you with relCard to your E'fld<:.raement No. 701/1-.\.10-
Pt. IX. daud the 31st January 1933 forwarding Forest Department. Endorsement S". 
24·0, dat<:d the l~h Janua~ 1933, to your addresa, together with documenb fron. 
the Impenal CounCIl of Agncultural Raeareh. 

( ) to Jocal Governmentl only. 
( ) to the States. 
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If you will he good ~nough to rtfe.· to my sanctioned programme of work for 1932-
33, you wilL find that the following details are still uncompleted :-

1. Selection of groundnuts for high oil content. 
2. Analyais of produce of Permanent ~fanurial aeries on the Mandalay College 

Farm. 
3. Pot Experiments witit Hmawbi ill fertile soils. 
4. Investigation of Upper and Lower Burma paddy soils on a profitable baai •. 
5. Investigation of soils for the Deputy Director of Agriculture, Northern Circle. 
6. Investigation of forest soils in conjunction with the Deputy Conservator of 

Forests, Arakan Division. 
Th.. remaining work has been completed hut J am likely to. be occupied a good 

-deal with working up data in connection with Yemane forest so.ls an~ al~o although 
the Forest Chemist is nnder notice to leave w.thon a mQnth, the exammatlOn of clata 
,obtained over the last six years is really only just begilllling and is oC,cupying. a ,good 
,deal of my time. Even now I am busy with checkmg of ~athemat.cal a.nalysls of 
,data supplied ty Mr. Castens and this has kept me busy m my "pare time for a 
fortnight. 

I may add that certain of this work has an important practical bearing on the 
'work of the department as a whole. For many 'ears the Agricultural Chemist, Burma, 
haa worked not a. a unit but as a cog in the machine w~ich is the, departme~t as • 

',whole. To take him off the work at present pursued Will result m dlstu~bmg the 
work IIf Deputy Directors of Agriculture as well. 

The full details of Dr. Puri's work have not as yet been made available; all that 
1 know is die information given by Dr. Puri'" resum .. given with the attached corre8>­
'pondence. From this it appears that Dr. Puri has been working with measurements as 
lollows :-

1. Mechanical anylysi. of soils-Hydrometer and Manometric methods. 
2. Moisture absorption of soils, 

From this Dr. Puri claims that he can calculate the per cent. clay in a given soil 
from its moisture absorption under speci1red conditions. 

3. pH measurements and' state of Saturation of Soils. 

As regards the first item, I may say that during the past. 12 years no occasion 
lias arisen in this laboratory when ordinary mechanical analysis would not suffice. 
'l'he adoption of Robinson's pipette method was carried out in these laboratories im­
mediately it was published. The hydromster and manometric methods have their 
good points but for practical use in a provincial laboratory no method even approaches 
the p.pette method of mechanical analysis. 

As regards the deduction of Single Value soil properties of soils, I have alreatly 
.hown ~hat t~is is a chimera-vide Indian Journal of Agricultural Science, Volume II, 
Pt. I, 10 which I showed that the loss on ignition, sticky point moisture and moistlL"8 
~ontamed by soils at 50 pel' cent. relative humidity are noi constants at all but 
vanable because of the replaceable bases present. Dr. Puri should know of this work 
,and I fail to see how he can conclude thai ii is possible to ,'alculate the per cent. clay 
pr~.ent unless the replaceable bases have been treated 80 as to obtain only one aud 
l.hlS ot COUl'se means that the soil will not be as in the field Further the presence 
of organic matter will have to be considered. This was clea;ly shown 'by Keen and 
<:OI!tts in the original paper on the subject in the Journal of Agricultural Science 
X"1I1 (1928) Part 4, 74~765. The conclusion is inevitable thai it is simpler to find 
the per ce.nt. clay directly and certainly one will have to find the replaceable bases 
~wr cent. 10 order to fully describe the soil. ' 

A. l'egards the last point it must Le admitted that much remains to be done on 
pH measurements and the state of saturation of soils and I can say little until I 
have the full details of Dr, Puri's work. 

T nH"t ~ar at this point. thnt whpn thp qll~.tion of giYing a grant to Dr. Puri al'O..e 
and my oplDlon was asked I was favourable to giving hiln a grant for the work. 

It seems clear however that if the Imperial Council of Agricultural Research intends 
to have all provincial agricultural chemists check chemical work for whicil a grant 
has been given, it is likely that provincial agricultural chemists will be aole to do 
~lt,tle else. I would point out that such work is emphatically work thai should be done 
In a central research institute such as PUS8 and not in provincial laboratories which 
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are occupied with more practical questions. The que.tion arilll!a ",,'hat tht'n !" 
Suppose the methods are found to be BOund what will hi! the po.ition! Sot oulv have 
we got Dr. Puri investigating theae problem. but we have aloo the Intern'ationa! 
Society of Soil Science and al80 the Bureaa of Boil Science at Rothampated fully aliv. 
to all these queRtion. and putting out regularly large quantities of "t"rature on the 
same subject. Perusal of thi. lit .. rature will clearly .how thaL linality can never t.e 
achieved as research can never be .tandardi ... d (or it would not be rt' ....... ·h). My 
contention is that if a method i. good and BOund it will ,be adopted. A. an eum!,le I 
would quote the pipette method of mechanical analYlis of O. W. RobinROn, It may 
safely be len to provincial agricultural chemists to te.t out any m .. thod evoh'rd by 
Dr. Puri or any other chemist when occasion or necessity ari ..... and if .ati.lied, the 
provincial chemist will certainly uee the method. 

I would therefore make the following 8uj(ge.tion. in lieu of the demand 'that eada 
provincial agricultural chemist shall check all Dr. Puri's reeults;-

1. A selection of provincial ROil •• hall b. collected and 18nt to the Imperial Agri· 
cultural Chemist, Pusa, for test and hi. reeults thall be regarded as adeqUlte. 

2. The provincial agricultural chemist should be allowed to check Dr. Puri', work 
as they find time to do so but should not be ordered to give it 'n)' priorit)'. 

Of the above I prefer No.!. 

CoPY OF A LETTER FROM THE REVENUIl SECRETARY '1'0 GOVIlRIIIJIIlKT, CIlKTRAL PaoVIJICE8, 
NAGPUB, TO THE SECRETARY, IMPERIAL COUNCIL OJ' AORICCLTUllAL RuUllCB, NaW' 
DELHI, No. 240/234/XIV, DATIlD 'l'H1l 28TH MARCH 1933. 

Report 01 the in1Jeltigatiorur carried out by Ih. A. N. Puri, M.Sc., PlI,.D., A.1.e., 
on the .tandaTduation 01 Phyftco·ChemiCDl "Singl. Valve" meanrlnM1lU 
mOBt .vitable 1M Indian Soil •• 

With reference to your letter No. 29/ Agri .• dated the 6th January 1933, on the 
above subject, I am directed by th. Gonrnment of the Central Provincea (Ministry of 
Agriculture) to forward for the information of the Council, a cop)' of a memorandum 
No. 1248, dated the 15th March 1933 from the Director of Agriculture, Central 
Provinces, and to cay that unles8 the practical dillicultie. indicated by the Director 
are 80lved there lrould appear to be very ,.limited acope for tryin, out Dr. Pllri'a 
method. 

(Enclosure to the above). 

Copr OF lIoIUlORANDvK No. 1248, DATED NAGPUB, THa 15TH MARCH 1933, FROX Ttl. 
DIRECTOR OF AGRIC1:LTlTR", CENTRAL PaOVINCES, TO THI: R&v&lfU& SIII('JIIlTAIlY TO 
GoVIlRIUIENT, CENTRAL PB?VINCIlS, NAGPUB. 

Report 01 the in1't8tigation. carried out by Dr. A. N. Puri, M.Sc., PA. D,. A.I.C., 
on t"~ 8tmatiardi.ati'Jn 01 PAysico-Chtmiral "Single "alllt" memvrtmenl. _, 
Buitable Irw Inditm Soil •. 

Reference Agriculture Department'. endorsement Xo. 39/M-XIV, dated the 11th 
January 1933 forwarding copy of letter No. 29fAgri., dated the 6th January 1933, from 
the Secretary, Imperial Council of Agricultural Reaearch, on the abovementioned 
subject. Dr_ Purra report i8 herewith retllrned. 

2. The subject matter of Dr. Puri'. report i. not new to the officers of this Depart­
ment asurticlee describing Dr. Pnrl'. method have airudy appeared in publication. 
dealing with "Boil Science". The pape .. nOW' returned have been read carefully by 
the Agricultnral Chemin and J have diacu88ed the subjed with. him. Unfortunately 
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nothing is said regarding the purp08e of the single value physical measurements an.d 
the practical UBe to which they can ~e put. .Th~ methoda. at pr~nt adopt~ by t.hIS 
department for the mechanical analY818 of s0118 IS the revised BritIsh Offic181 method 
evolved after a good deal of work by le~ding Soil Scientists and which is .pract~~lly 
similar to the International method. This department wIll however be qUite wIllmg 
to try Dr. Puri's method when opportunity offers and when the necessary apparatua 
is obtained but I would point out that the ~pparatus l"equired .is somewha~ .bulky And 
not 80 easy to manipulate as some of the Simpler methods, ",.de the cnticl8ms made 
by lome of the members of the Advisory Board of the Imperial Council of Agricultnral 
Research. The subject is ono which deals with the application of physics to soil 
science and migbt well be taken up in the Physical laboratories of the Science College, 
N agpur, should the staff of that College be intere8ted in the subject. This is .a POillt 
which will be kept in view and wiJl be placed before the Research Sub-Committee of 
the Central Provinces Board of Agriculture. 

3. My general conclusion in the matter is that the method does not at. present 
indicate any practical application and although we are alwaY8 prep~red to give rl~w 
methods a trIal it is rather unusual for scientific workers to be mduced to apply 
methods unless the application of such met.hods promise. to yield valuable results. 
I Buggest that the Secretary, Imperial Council of Agricultural Research, be. asked to 
obtain from Dr. Puri a note showing how his met.hods can be made of practIc.al valuE.­
to the problema of local Agriculture Departments. 

COpy 01' Lllll'T11:l1 1'1I0M THill DlIIl'UTY SBCIIB1AIIY TO GOVERNMENT, PUNJAB, DEVELOPMENT 
DEPAIITMENT, TO THill S&CRIIll'ARY, IMPIIIRIAL COUNCIL 01' AGRICULTURAL RESBARCH, 
No. 1025-D., DATIIID THIl 11TH APRIL 1933. 

R~port of the investigations carried out by Dr. A. N, Puri, M.Sc., Ph.D., A.I.O., 
on the standardisation of Phy.ico-Ohemical "Single Value" mea.urement, moat 
suitable for Indian Soil •• 

In reply to your letter No. 29/Agri., dated the 6th January 1933, I am directed 
by the Punjab Government (Ministry of Agricnlture) to observe that Dr_ Puri carried 
out his work in the laboratorie! of the Research Jnstituw, J.yallpor, where the Chemical 
section had an opportunity of following his methods. There ia no doubt a8 to the 
usefulness of the work on which Dr. Puri was engaged, but it is always difficult to 
elaborate a "stanr1ard" method suitable for all soils and nnder all conditions. For 
heavy clay soils Dr. Puri'! method has some advantages over the old Sedimentation 
method, but on the wholr, the Agricultural Chemist to Government, Punjab, who 
has been consulted, still prefers to use the latter, which he considers to be more 
suitable for general laboratory routine. 

2. I am to add that the Agricultural Chemist is of opinion that, whilst Dr. Puri'. 
work on "Soil reaction and state of eaturation" is an extremely interesting piece of 
techn.ical research, it requires to be followed up, and is not yet, in his opinion, 
luffiCIently final to be brought. under "Standard" methods_ He would like to see Dr. 
Puri's methods discussed on some occasion at a meeting of Soil Chemists. 

COpy 01' LIIITTIIIII I'ROM THill SIIICRIIITARY TO THIll GOVIIIRNMBNT 01' BIIINGAL, AGRICULTURIII AND 
INDUSTRIIIIS DEPAIITMENT, TO THIll SIIICRIIITAlIY, IKPIIIRIAL COUNCIL 01' AGRlCULT'OlUL 
RBSIIIARCH, No. 32-T.A.I., DATIIID TID: 22ND APRIL 1933. 

Report of the investigatioDB carried out by Dr. A. N. Puri, M.Sc., Ph.D., A.I.C., 
on the standardisation of Physico-Chemical "Sillgle Value" measurements most 
Btlitable for Indian Soil,_ 

I BII! directe~ to refer to your letter No. 29/Agri., dated the 6th January 1933, on 
the subject mentIoned above, and to forward herewith an extract from a letter No. 6701 
dated the 10th March 1933, from the Agricnltural Chemist, Bengal, furni!hing a report 
on the method evolved by Dr_ Puri. 



886 

(EnclOlnre to the aboYe). 

ExTlUcr noll A L&"l'ftII No. 6701, DAUD'JTII 1<m1 MAIICII. 1933, noll TO AolLlCULTV1I&L 
CamuST, Buo& 

• • • • • • 
Tbe firat two experiment. aeem rather diflicul' in MchDique azul i' i. doubUal 

whether they could replace the international pipette method. Aa regard. \heir applica­
bility to Bengal eoila which are widely divene ill their characteristic. nothing caD be 
aaid until lOme tria1e haYe been made. The moWture ablOrptiOll method iI of inte ... 
and will be 'ried out al lOOn u the work at preMn' ill hand permiu. 

AI regards the lut. experiment. there iI 110 kllOWll method of .. t.imatinl{ lim. require­
ment. which will gi .... result. eyen approximatin, to field uperience. The colorimetric 
method for pH determinatioDl baa been found ID 'hia laboratory u the quick_ and 
aimple&t. for comparatiye work. The correlation by Dr. Purl of tb. State of uturatloD 
with the pH value i. howe .... r interest.ing • 

• • • • • 
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_~PPENDIX XXXVIII. 

-';on DATBD TIll 24TH JA!lUABY, 1934, BY BBCBMABY, OX SVlInCT No. 28 (Ij.-RllPoa.r 
,OB TIlB YBAB 1932-33 ON "lI1B ScHBJOl FOB BRUDING nPEBDUlNT8 IN CONNECTION 
WITH THI hlPROVEIIENT or GOATS CONDUaI'W BY MB. A. E. SLATER. 

'1 he second annual report on the scheme for breeding experiments .in. connection 
with the improvement of goats condu~ted by Mr. A. E. Slater at. the MI~lon Poultry 
Farm, Etah, for the period ht April 1932 to 31st. March 1933 IS submitted to the 
_"dvi~ory Board for consideration (Annexure). 

2. The report will be examined by the Standing Ca.ttle Breeding Committee coneiat.­
illg or the following. membe~. which will meet on the 19th Feb~uary 1934 aJ?-d the 
CJmmittee'. report will be circulated to t.he member. of the AdVisory Board In due 
C(JUI'.e. 

1. Diwan Bahadur Sir 1'. Vijayaragha\'acharya, Chairman. 
2. Colonel A Olver, Animal Husbandry Expert, Imperial Council of Agricul­

tural .H.esearch. 
3. Mr. T. F. Quirke, DirEctor of Veterinary Services, Punjab. 
4. Captain C. E. Ma.cGuckin, Aasistant Director, Military Dairy Farms, Lahore 

Cantonment. 
5. Mr. E. J. Bruen, Livestock Expert to the Government of Bombay. 
6. Bardar Dost Mohammad Khan, Proprietor, Jehangirabad Cattle Farm. 

RBi Sahib Malik ChlUan Vas, Secretary. 

3. The lirst annual report for the period 6th JUDe 1931 to 31st March 1932 was 
considered by the Advisory Board at ita meeting held in February 1933 and it hu 
.l,~en printed as Aunexure II to Appendix XVIII (pages 129-137) of the proceedillgs 
,of the meeting of the Board. 

ANNEXURE. 

til!t'OND YJU.lI,'S PROGBBS8 RBPORT ON THB SCHIIIIUI rOR BREEDING UPERllUNT8 IN CONN..c­
nON WITH THB bl~ROVIIlIIINT or GOATS IN THB UNlTKD PROVINCZS • 

.A note on the work dne for the year 198B·M with Balance Sheet {Jfld tablea Of Live 
Stoc~ ,tatement, (adult and kid,), by A. E. Slater, B.S.A.; and 8ardar 8in," 
HllaAa, '.1).1). 

INTRODUarJON. 

Rupees 4,837 was received from the Imperial Council of Agricultural Research 
011 10th May 1932. A non·recurring grant of Re. 800 waa received on February 
10th, 1933; thi. contribution being by the Government United Provinces, for making 
tile floor of the main goat shed pucca (i. e., of concrete), and constructing a. 
ver.mdah and courtyard in front. of tho building. 

We would express oui' thanks to the local Government for this and believe that 
the main building will be much improved by this. 

LINIilS or RESBARCH 

These were outlined in the report for 1931·32 and have been carried on throughout 
111&·3.1. 

The following records give details regarding milk recording and determination of 
butter fat .on 57 goats; consisting of 30 Jumna Paris, 18 Bar-Bari, one Toggenburg 
and 8 Desl. 

The Live Stock statement for adult stock shows 79 female goats. Detailed records 
for 20 goats have not been given in these records, owing to the fact that all the 
fac!-Drs wer:e not available; some goats being dry and others not having completed 
ibmr lactation. 
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1UcoaD .. 

Tabl. No. I. 

Milk Avera,o ltas\;z;om 
Avrrage No. of d~y .. 

milk 
yield JM'~. .vield field ----

No. Eeri .. 1 of Breed. our;, g cen I age: a cia,.. )!II" clay 
No. laeta· of I durinlr Remorlu. Goat.. tion butter I IactatinD' In Dry. 

(lb,.) fat. Ibl. Ibl. milk. 

-J-
i 

-- ------
1 4 

I 
Jomna l!st;'IO 
Pari. 

"'6 I' 8 l' 2 IK 106 

2 7 H 390'0 t· I) 2'" I'll 21)1) 98 

3 9 46;:'9 6'6 11;12 Jo 3 169 

4 10 349'0 s·" 2' , 1'2 2117 82 

0 11 378'8 8'3 3'0 l'a 138 

6 12 .. 076'12 0'0 "12 2" 242 Had heeD 
.ick for 
on. 
month 
durin, 
lAot&-, 16 197'8 5'0 1'1 182 
tion. ,- 2'12 

8 17 .. 488'13 0·4 2'2 1,3 389 101 

9 20 .. 397'7 6'6 2·10 1'5 275 85 

10 21 081'10 0'3 3·10 1/'3 2" I" 
1\ 22 543" 0'0 '1012 1·8 303 39 

12 23 .. 450·10 3'8 3" 1·, 17 171 

13 24 ,. 308'9 7'8 2" I·, 21' 133 

14 25 ,. 312'0 4'2 2" I·, 242 98 

15 26 302'15 8;3 2" I·, 223 lie 

16 29 707'8 6'8 2' 12 1'2 677 

17 33 6,6·10 a'2 '·12 2'2 us 138 

18 3' ,- 410·6 0'1 3" 1:7 2391 lI6 

19 35 .. 272'7 6'3 2'0 1'3 209 i 

20 36 516'0 0" I 3'0 2'0 253 89 

21 37 424'0 "I I 2" 1·, 307 83 
I 

22 38 .. 
1

611
.
e .~., I "2 2'6 145 119 

23 39 .. 2111'11 1·' 1'3 178
1 

68 



I 
Ser1'81 [ No. 

f B d No 0 ree . . IGuat •. 

Milk 
yield 

during 
lact.&­
tion. 

2·1 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

3ri 

36 

37 

38 

39 

40 

41 

42 

43 

'" 
45 

46 

47 

48 

(lb •• ) 

40 .IumllD 310.141 
Pari. 

41 .. 450·15 

526·3 

595·1 

687·12 

1237'4 

479·1 

51 Bar· 231'0 
Bari. 

52 

53 

54 

61 

6:1 

64 

65 

66 

67 

70 

71 

72 

'710 

'f7 

79 

82 

85 

.. 
329'4 

272 ·11 

254·12 

250·10 

488·0 

253·6 

302·11 

442·14 

420·4 

504·11 

460'0 

264'0 

447'6 

327·0 

243'0 

389 

i 
Average Maximum 

per- yield 
cent-age a day. 

of 
butter 
fat. Ibs. 

4·5 

6·3 ! 

5·0 

6·0 

5·4 

3'0 

6·5 

2·3 

4·8 

3'3 

3'5 

6·5 

4'0 

2·6 

2·5 

5'5 

4·5 

3·5 

4'0 

2,5 

5'0 

2'4 

2·8 

2·2 

8'4 

5'8 

3'8 

8·0 

3·6 

2'8 

B'10 

2'0 

3'8 

2'8 

4'4 

3'12 

3'0 

2'" 

2·0 

4'6 

3'0 

2'8 

1'10 

2'" 

Average 
milk 
yield 

per day 
during 

lactation. 
Ibs. 

1'2 

1'3 

2'0 

1'7 

1'2 

3'3 

2'3 

:!"g 

1'0 

1'5 

1'2 

1'0 

1'5 

1'3 

1·9 

1'6 

1'2 

1'0 

1'2 

2,0 

1'7 

1·7 

0·9 

No. of d"ys.; 

-- -I 
Remarks. 

In i 
milk. Dry. 

254 98 
1 

348 68 

265 98 
J 

392, .. 

575 

383 

206 

172 

51 

79 

54 

48 

24 

50 

244 

71 

36 

128 

255 

183 

203 

492 

178 

241 

235 

281 

418 

476 

207 

226 

188 

172 

299 

194 

" I 

70 

283 

194 

229 1 

16 : Kidded 
, ten days 

before 
due 
aidding 

I date. j I 
---.--- ---------.-----------~----~--~------------
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i AYe"",. No. or day • .1 
I Milk [Averllge Maximum milk I 

Serial No 
yield per- yield yield 

I 

I No. I or Breed. durinl!: centAge a d.y. per day IWmark .. lacta- of durin, 
tion_ but,ter lactation. In 'D I 

milk i ry. I 
(lb. ) fat. lb •• lb •• • I 

! I I 

I·~~ 
I ---- -- --- ---

-;.-;r t" 18Uft,,:-'9 9' Togg"n 869·. "0 ·11 3'3 
'J Burg. from 

f.O&tpos 
ot It 

I m'ntha 
durin, 

107 
1acta~n. 

110 Deei, 1198'7 •. J 8·U 2'6 228 72 

.,1 108 .. 436'3 2'2 , .. 1'6 274 118 

.,2 116 .. 1128'7 11'0 3'8 2'0 2116 70 

~3 118 .. 3'7·14 11'6 .'0 2'0 
I 

166 611 

II' 119 .. 349·1 0'. 2'8 1'1 I 
291 104 

55 120 .. 1110'3 3'5 2'U 1·11 I ~36 73 

56 123 '30·10 8'0 "0 2'0 I 204 711 .. I 

I 
57 126 .. 368" 5'5 2'8 2'0 : 114 211 

I 

.A1fALYSII OJ' H&coaDI. 

Certain intereating fact. are at once apparent. 
Detr.rminatiora ot Butter tat.-Though the determination of butter fat did no& 

form one of the lines of re_reh aa laid down in the report for 1931-32, yet it was 
deemed to be advisable by the Animal HUlbandry Expert to the Imperial Council of 
Agricultural Research, wbo made the following note in hi. inspection report dated 11th 
1\4ay 1932:-

. "The syetem of recording milk yield i. aatiafactory but the peFcentog. ot butter 
tat ,hould be tel ted and recorded to enable tbe amount of extra feed required to 
produce the increased milk and butter fat yields obtained by better managem"nt, to 
be accurately teeted." 

We have been glad to follow out thia suggestion, eepecially .. thi. i. a "virginfield," 
And the writers are not aware of any research work dealing witb thie matter baYln, 
been done before anywhere in India. 

The records ahow the average percentage of butter fat. .. follow.:-

1. Jumna Pari 
3. Deei 

0'3 
"6 

2. Bar·Bari 
•• Toggenburg. 

3'1 

"0 

The highest butter fat percentage in Jumna Pari being 7'8, Bar-Bari 6·5 and 
Desi 6·0. 

Tbe highest. milk yield during lactation in Jumna Pari being 1,237'4 lb •. , Bar· 
.Ban 504-11 lbe., and Deei 598'7 IbL 

R~lt ot Uro81J-Brtd tJoata.-Of the eight cross-bred femalea (Toggenbarg 
x Desi) No. 101, kidded on 5th April, 1932.. Her lactation record up to March 

41st, 1933, is 1,148'14 Ibs., ber maximum yield of milk ill one day being 6·8 lha., 
testing on an average 4·2 per cent. of butter fat. This goat, which showe mucD 
promise, is still in milk, and her complete lactation record will apppar in report for 
19.U34 .. 
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The average in each breed for milk yield during lactation, "ercentage of butter 
fat, maximum milk yield a day, average milk yield per day during lactation, number 
of days in milk and number of days dry is as follows :-

Table No. 11. 

I I 

i INOOOfd.,' I Avprage 

I 
milk 

Milk Per. Maximum yi"ld 
yield centage milk per day 

--- during of yield during 
lacta. butter a day. lactaHon. In Dry._ 
tion. 

I 

f"t. milk. 
IbH. )1)8. 

, 

--- --- --_. ----
A verage of 30 Jumna 465'6 I 5'3 3·0 

I 
I· 5 287 : 104 

Pari •• i I 

18 
! 

331'0 

I 
3·8 :)'2 

I 
1-:) 25~ : 107 vera~e of Bar. -

Bans. i I 
I 

A 

Average of 9 DeaiA 446·1 I 4'11 :)·5 

I 

1·8 :!41 : 98 

i 

I Average of li6 goats. 414'2 4'3 3'2 I '1'5 2fJO: 103 
I I I ! 

l<'EEDING. 

The same method of feeding has heen followed as in year 1931-32. ride that report. 
Yodder.-It is apparent that of the four fodders we are growing. 1./'., Napier grass, 

Guinea grass, l'assamuli and Lucerne, the goats seem most fond of Guinea grass. 
About eighteen cuttings pel' yellr have been secured under irrigation. Napier grass 
when young is aloo found to he palatable. Kiiis have shown the greatest pref .. r .. nce 
for Lucerne. 

Silage.-Thio has al.o hepn given a trial. A kacha pit 16' X 10' X 8' was filled 
with about 250 mds. of chaffed green juar well pressed and covered with about 3' 
of earth. The pit was opened after five months. The goats at first did not like it, 
I"" within It fortni~ht they ate it. though they prefer the green fodder. Bucks of all 
breeds liked it and ate it with r ... !ish. 

This experiment was conducted because of the scarcity of fodder for grazing 
during May and June. 

The experiment will he continued dnring 1933-34. but using Napier grass instead 
of juar, the yield of which is slight in Ma)' and June, but heavy dnring the monsoon. 

The grain ration is the same as 193132. hut has been supplemented by the addition. 
of 3 per cent. of "Chun Brand" mineral mixture which has taken the place of 
crushed salt. 

Rock oalt is availllble at all times, in the paddocks. the goats showing a great' 
liking ,md desire for this. 

MORTAUTY. 

FOI' this ..,·de stntement of Adult Stock for 1932-33. Comparing mortality 
for 1932-33 with that of 1931-32. it is gratifying to Dote that this has been much 
less. For 1931-32, the mortality in adults was 19 p .. r cent. whereas this year the­
figure is onl~- 8·5 per c ... nt. There were no cases of "Bisi" this year; last year most 
of the deaths weI"" due to that. Deaths this y"ar have been due mostly to Pneumonia. 

It is interesting to note that th"re has been no mortality in (ur crossbrl'd goats. 

POST·MORTnf EXAMINATION. 

"'hene\'er a death occurr"d. a careful post·mortem was carried out by the local 
Vete~inary Doctor and S. R. Rhatia. Material for examination such as wol'Jll' 
paraSItes, lungs, livers. gall bladders. and .h .. arts have been sent to th" Direwr. Ci"il> 
Vpt .. rinary Department, Unitpd Pro"ir.c"s. 



We have received the following statement. from the Dire.·tor on thia matter:­
Letter dated February .8, 1932. 
"I am to inform you that liver presented two emaU Echin~u. eyet.; portal 

vein presented obstruction due to which Ii"er WM enlarged and friahle. The whol. 
tronble is caused by the int .. rnal parasite. and Cyotl ... 

Letter dated February 18, 1932. 
"With reference to your leU .. r dated 9th instant, I IUD to aay that the lpecimeDi 

sent by you were found nearly the same as in other c:>ae., livf'r ple~nted an Echino­
coccus Cyst." 

SEGREGATION. 

Though, as .has been sta t...d , mortality i. I .... this year than lut we would poin' 
out the necessity for a segregation ward. The Animal Huobandry Exprrt to the 
Imperial Council of Agricultural Research remarked in hi' in8\l@dion report dated 
May 9th, 1932:-

"The Bar-Baris are evidently more highly .usceptible to the Pneumonia whicb 
is such a scourge among goats in many parta of tha country and u thi. di~" .. i. 
contagious I think more provision should be made for the lIE'gl'egation of animal, 
s" affected .............................. , ... ....... .... . ... ......... .................... . .............................. . 
.................................... "In regard to the control of disease it i. important tha' 
isolation facilities should be increased, that careful poet· mortem examinations by " 
professional man should be carried out wbenever po .. ible and mat.>rial for .xamination, 
such as worm parasites, submitted to the Imperial Institute of V .. t .. rinary R.,....arch, 
Muktesar, or a local laboratory for accnrate identification as opportunity offers." 

Further tbe committee of the Advisory Board of the Imperial Council of Avinlitural 
Research which considered the progress report for the year 1931-32 adopted the 
report with the suggestion that we be asked to investigate the cauoea of hen.,. 
mortality among goats mentioned in the report. 

]<"urther the importance of isolation of sick animals W88 emphaeiaed. 
We find ourselves in entire agreement witb the committee on both th .. ee pointa 

and would point out that without a segregation ward thi. work on mortality cann~ 
be satisfactorily carried out. 

We would therefore ask eit~er tbe Local G'overnment, or the Imperial Council 
of Agricultural Besearch, to make a small non-recurring grant for Incb a eegregation 
Ward. 

We estimate that a small ward consisting of two rooms 121)( 12' with a yerandah 
and two paddocks would cost about Rs. 600. 

BlltrCELLA hrncmolf. 

We would state tbat acting on tbe advice of the Animal Hu.bandry Expert 
to> the Imperial Council of Agricultural Research, arrangement. for Bmeella infectiOOl 
have Deen made. In Colonel Olver'. iospection report he stated: "In an experim .. nta1 
herd of this kind the goats and all fresh purchasee sbonld also b. teatad for BmcelJa 
infections 80 as to obviate danger of pasaing on this infection to human being. and 
of contagious abortion in the herd". Thia matter will be dealt witb in report far 
1933-34. 

We would thank 'Colonel A. Olver, C.B., Animal Hu.bandrv Adviloer to the 
[mperial Conncil for his valued advice. penonal iotere'" and UlJiBtauce. also Captain 
S. G. M. Hickey, I.V.S., Director, Ciyil Veterinary Department, Unitea PJ"OYincea, 
for his help, advice and ready a .. istanC8 on mattera concerning di __ . 

Respectfully submitted. 

A. E. SLATER. 

SARDAR SINGH BHATIA. 
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BALANCB 8uIIlZT JIOB 1932-33 

Receipts. Expenditure. 
R •. A. P. 

I. Balance in hand on 1st 
April. 19a2 119 5 4 1. Salary for assistant 

2. Annual recurring grant 2. Menials salary 
by the Impel'iul Council 

of Agrioultural Resellrch 4,837 0 0 3. Ration (grain) 

3. Sale of milk 605 6 6 4. Fodder (purchased) 

4. Sale of adult stock 144 4 0 5. Cultivation 

5. Sale of male kids 68 5 0 6. Dairy 

-6. Salo of manure 10 0 0 7. Office 

7. Servioe. of Buck on 8. Medicine 
village goats 3 12 0 9. Veterinary Do c tors' 

8. Cash paid by Mr. Slater 38 4 2 allowance. 

10. T. A. 
11. Equipment 
12. Miscellaneous 

-----
Total 5,1126 5 3 Total 

Statement 01 "ADULT STUCK" lOT J9Se-SS. 

Breed. 

In hand 
on 
1st 

April. 
1932. 

Deaths. I 
I 
, 

----------- ---- ----
Toggen Bul'g-

I ! Male 

tF<>male 

Jumna Pari-· 
\ Male 

II 
~Female 

Bar-Bari-

Desi--

~ 
Male 

III 
Female 

, Male 
IV 

(Female 

Cr08s-Bred-

fMale 
y 

_Female 

Total 

2 

5 

4 

42 

3 

21 

3 

2 

I .. 

.L 
1--10- 5--', 9-

19 

Sold. 

2 

2 

7 

1 

12 

From 
young 
stock. 

2 

2 

Rs . .a.. P. 

1,06412 0 
1,089 6 0 
1,318 7 6 

361 9 6 
631 12 3 
166 2 9 

113 3 3 
61 2 9 

150 0 0 
12 0 0 

428 7 3 
429 6 0 

5,826 5 3 

------

I 
I 

I Total 
I inhnnd 
, on 
:31st March 
I 19;13. 

2 

2 

2 

38 

3 

22 

9 

8 

86 
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Statemen' 0/ "YOUNG STOC.'g" /0' 193'·81 

!. i ! Added :In hand 
on I to 

Breed. la& Birth., Death8. Soltt. I th •. Total. 
April, 

I i adult 
1932. I ' atock. 

--- -.---1-;- ~---- -
I 

Toggen·Burg-
I 

I 5Ma1e 3 2 .. I .. 2 

(Female 2 2 .. .. .. , . 
J'umna Pari-

{Male a 21 7 11 .. 8 

II Female 12 27 I 3 .. 35 

Bar·Bari-
{Male 8 t 17 " 2( .. :! 

III 
Female II 18 3 .. J U . 

D ... i-
(Male .. .. .. . . .. . . 

IV 
(Female 

, . I .. .. 
j 

" .. I 

Cros8·Bred-
{Male a 18 

.~ 
.. 8 

V Female . 
8 I 13 

I .. .. 20 

Total 17 " 2 102 51 • 117 
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APPENDIX XXXVIII·A. 

BUI'PLEMENTARY Nan, DATED THB 2ND FEBRUARY 1934, BY SECRETARY ON SUBJECT No. 
28 (i).-REPORT FOR. THB YEAR. 1932-33 ON THE SCHEME FOR. BREEDING EXPEBIMIiNTS IN 
CONNECTION WITH THE IMPROVEMENT OF GOATS CONDUCTED BY MR.. A. E. SLATER, 

As stated in the note dated the 24th January 1934, on the subject mentioned above, 
already circulated to the members of the Advisory Board, Mr. Slater's report wa& 
examined by the Standing Cattle Breeding CommIttee of the Council at its meeting 
held on the 19th February 1934. An extracb of paragraph 11 of the proceedings of 
that meeting relating to this report is reproduced below. 

"On consideration of Mr. Slater's report on the scheme for breeding experiments in 
connection with the improvement of goats the Committee considered that the work is 
being carried on on satisfactory linea and is already leading to valuable results. They 
wish to emphaBise the importance of controlling Brucella infection and for this and 
other reaBOns consider that an adequate isolation ward is essential." 

"It appeared from the figures produced in the report that 80me of the goots had 
been ·It.ept in milk for unduly long periods and the Committee suggest that an effon 
ahould be made to determine the optimum length of a lactation period in each of the 
b"eeds dealt with and to milk their goals accordingly." 

2. The subject is now for the consideration of the .~dvisory Board. 
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APPENDIX llX~ 

Non DATED ma 29nr JANUARY 1934. BY SBCDnAllY, o. SU"'BC'!' No. 28 (ii).-Buou 
01" MR. K. P. B. KAlLTBA O. MILK PRODU~O. SUTlBTlCl. 

As recommended by the Advisory Board at it. meeting held in January 1932, and 
eubsequently sanctioned by the Governing Body, Mr. K. P. R. Kartha wae appointed 
in the first instance for a period of ai. montha te-

(i) work out the comparative over-all cod of milk and butter'" produdioll 
from Indian cows, half-bred cows and buffaloee, relpectivel" ander the 
different conditiona of· feeding aIJd management which have e.iat.d in th. 
military dairies from time t.o time; 

(ii) complete the statistical study of the reeults which have been obtained in t.h. 
Ferozepore herd in grading ap Sahiwal cattJe for higher milk yield l aad 

(iii) work 011 the comparative incidence of contagiou,· aboruoa amona Indian and 
half-bred COWl in the Southern Circle. 

Mr. Kartha joined his appointment on the 11th April, 1932, and hi. term of emp!01-
fIIent has since been extended from time to time with the aanction of the GOY8lnin, 
Body and the present term of lanction expires in April, 1934. H. aubm:ttei a not. 
to the Animal Husbandry Wing of the Board of Agriculture and Animal Husbandry 
in February, 1933, on the comparative economic efficiency of the Indian cow, the half-bred 
cow and the buffalo Btl producers of milk and loutterfat. A copy of this note witb tb. 
findings of the Animal Husbandry Wing wal circulated to the memhera of the Advisory 
&ard with memorandum No. F.-34/V /33, dated the 25th April 1933. Mr. Kartha hal 
since prepared two technical and three popular article. for publication and h.. now 
submitted a resume (An'luure) of hiA work while at Lahore Cantonment. Thi. report 
will be eX&ll1ined by the Standing DlI>itying Committee which m...... in March, 1934, 
and its report will be submitted to the Summer 1934 }leetin~ of the Advisory Board. 
Meanwhile Mr. Kartha's report is submitted for the information of the Board. 

ANNa.UlUIi. 

LETrEB. FROM MR. K. P. R. KARTHA, TO ma SEl'RrrARY. hIP.RIAL COUl.en. or AOBIC17" 
TUBAL RESBABCH, THROUGH TUB ASSISTANT DIRICTOR or DAIRY FARIII, NORTHo. 
CmCLB, LulOBB CAlITO)lMINT, No. 95, DATED 1111 6TH JAIfUARY 1934. 

I have the honour to give below a report of my work up to data at L,hore. I 
bave beeu submitting my reports periodically t.o the .Animal Husbandry Expert in 
the ehape of results obtained from time to time, and the main object of tbi. r .. pon i. 
to link these up int.o a connected wbole presenting in one vif'w the in~e.t.igations 
~arried out. by me durinl( my appointment at Lahore Cantonment and the conclu boa 
that have emerged therefrom. 

I was appointed about the middle of April 1932. The liret. rroblem '''a' waa 
tacUed was an investigation int.o the comparative economic efficiency of the Indian 
Cow, the Half Bred Cow, and the Buffalo as producer. of milk and botter fat. Th. 
-study waa baaed on a population of 821 living milch animala in addition to a number 
(If dead animal!, bulls and calve8 examined for information regarding longevity, ride 
()f mortality, etc-, etc. Theie 821 animala comprised a tota1 of 4,370 lactationa. 
The principle of tbe atudy waa to dra~ up • balance .heet, .. i' were, for eac:1I 
animal, i.e., t.o lind out h"w ''''l(~b money baa actuall:r been expended on it durin, ita 
life time, and how much &3& L~n returned by it. On the debit .ide would enter the 
expenses involved in vario08 direction. in calling an animal into e,istent-e aud 
maintainin~ it till d~th or disposal. ~ the cred~t aide would appear tbe caivea it 
leaves behmd, the mtlk and butter fat YIAlded by It and the realiaation from .ale, if 
sold. A balance is struck keeping the milk and buller fat on one .ide and the money 
on the nther. from ... hich the rod ()f :I unit of prodoction i~ derived. ·fbi. CMt is 
taLen .. a measure of efficiency. The principle haa been explained in detail· and the 
conclusions that emerv;ed from tho study are contained in a "Note on the (OtIIparative 
economic effic:iency of the Indian C:.w, .the Half Bred eow and the Buffalo .. pro­
uouera- of Milk and Butter Fat" submitted to the meetinJr of the Animal HlIJIbandrw 
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wing of the Board of Agriculture and Animal Husbandr, in India, held at De!hi iD 
.February, 1933. The conclusion, are briefly the followmg:-

1. }'or quick and cheap production of milk the Half·Bred Cow is the best. 
2. The Indian Cow, aa evidenced from the Pedigree herd at Ferozepore, shows 

latent milking qualities, and if specially bred can come up to the. level 
of the Half Bred in milk productIOn aud beat her in butter productIon. 

3. If fodder i. cheap the buffalo can compete with any breed in butter fat 
production and the Ordinary Indian Cow in both milk and butter. If 
fodder ia of moderate price ollly the specially bred Indian Cow. can 
beat her in butter production, but if fodder is deaf even the ordlDary 
Indian Cow can beat her. 

4. Under existing conditiona the buffalo is more economic for the villager than 
the cow a8 the free grazing ahe gets OJ: the load side enables her to beat 
the cow in the production of milk aud butter. 

The bye· product. of the investigation are appended in the form of detailed tables 
1Ihowing the average ,lactation yield, lactation length, dry period, aervice period, age 
at first calving, interval between calvings, average daily yield during life time and tbe 
aex ratio of calvings, of the varioua classes of animals m the different admillistrat:ve 
unita considered. A table is also appended to the paper showing the best average 
mature production per year of Iudian breeds and their various crosses (19 varieties, 
having varying proportion of foreign blood) with European bulls. This read with. 
another table showing the comparative incidence of contagiou$ abortion in the "arious 
proportion a of foreign blood (which is a study of 14,326 pregnancies) gives an indi­
('ation, however inconclusive it may be, that incidence of abortion, and therefore, by 
inference, susceptibility to diseases generally, increases with an increase in tbe level 
01 production. These tables will be valuable for future reference, a9 they summarise 
the main characteristics of the herds. 

Thi .. investigation' (and also 'a part of the following) took me till the beginning 
·of 1933. 1'he work that was next done Dlay comprehensively be described, as an 
allillysis of milk records of the various types of catt'e. This allal~\"sis be,ides euabling 
8n estimate to be mnde of the comparative economic efnciency from a different etand. 
point brings out a volume of information which is of very great use in the course 
of dairy Iudustry and besiness. ' 

Milk yield, on the quantity d which depends the economic efficiency, is not a 
silll(le sntity. It is the resultant ofa complex of forces, and it is conceivable to 
suppose that the yield is affected through its components. It is therefore nec .. s8ary to 
aUlllyse the yield into its components, study them individually and measure the effect 
~f vllrious factors of heredity and environment on them. 

Data of milk yields of 812 lactations of the vaI'ious types of cattle were anaIY"'d 
into the two factors: the maximum to which they rise and the rate at which 
they decline. The rate of decline 'Yas taken for special study. This wa.s a stupendous 
task and involved II good deal of waste of labour. In order to study th.. weekly 
'rate of decline it was necessary to copy the records actually into specially prepared 
form. that cut off the data automatically into blocks of seven days. No less than 
600,000 figures had to be copied for a ptudy of 1,000 lactations calculatinll: at the 
rate of only two milkings a day and 300 days per lactation. These had to be added' 
up by sevens and all furtber processes had to be !!One througth without the aid of a 
ralculating machine. And when 1\11 is done it would so happen Eometirre. that eithe' 
the whole lactation is not done in one farm, or the animal may have paosed through 
so mony farms that it becomes impossible to I!et full particulars about them. In 
thi~ connect!on it has to he ~orne i.n mind that History Sheets tr!'vel with the animals 
whIle the mIlk records remsm behmd, Bnd the transfers are very fre1uent. Thue a 
,!:ood deal of labour is wasted alld time spent in hunting up records. A new form of 
,."cording is now under conside,'ation. and if Bnd when it is adopted it will on.reo ..... e 
this as well as some other difficulties which investigators experience owing to the 
information regarding one animal 110t being available in one record. 

, The results of analyses are embodied in two papers entitled "The Lachtion Curve 
1Ind the Prediction of Milk Yields" and "The Persistency of Lactation" which were 
~lIbmitt~d to the Animal Husbandry Expert. These papers contain full details reg&rd­
ing data and the statistical methods employed in, their analvsis. As these papera 
appeared io ~e very technical and long, I was asked to prepare shorter p8p~r~. out 
"f the materl1ll, of 1\ popular Datur... These have been prepared and are now in the 
tlands of the Animal Husbandry Expert awaiting publication. 

2 ., l! 
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The idea waa to present the .. at t.he Indian Science Congn .. and a. al.atrA(' of 
all the papers was prepared for the purpose. .But. al the ... wa. no sufficient. time f .... 
including these in the agenda of the /Science CongftSl the idea wal linll up; copi .. 
of the abstract have, however, been forwarded and it is hopood Ihi. will appear 'II 
the proceedings of the CODire ... 

To summarise the concluaions:-

1. The maximum is found to be reached between tbe third and the .ixth week 
of lactatio~. Certain individual. show • tendency 10 maintain the level .tlained ., 
maximum, others start their decline immediately. 

2. Tbe rate of decline is the lowest or in other word. persi.te~y i., high ... , in the 
Spec:ially Bred Indian Cow and is lowest. in the Ordin.ry Indian Cow.. The Bu".lo 
.nd the CroBB Bred Co~ .re more or Ie .. on the same level. 

3. The ratio of any month's yield to that of preceding month ia.· con8tan' 
quantity. 'fhis fact enables a dsiry man to test if conditions .... norm.l ill hia 
herd. 

Tables are given showing the maximum and the rst. of decline and a1lo .howinJ 
inter alia. 

1. How II complete lactation may be predicted from an incomplete on .. 

2. How an estimate may be made of the economic: worth of an animal from ~ 
knowledge of yield during any stage of the lactation. Thi. i. p.rticularl,. uleful in' 
the official testing of herds. Incidentally it haa becm .hown practically (and confirmed 
mathematically) that the fourth month of lactation ia the ideal time for condl/clinl • 
short time test. 

3. How lactations of different lengtbs may be reduced to a ltanderd length. Th~ 
i. very necessary in the compari80n of herda. 

Then as regards the effect of factora like level of production, age and pregnancy 
on persistency, the following lesDlt. WE're obtainEd :-

1. Level of production definitely affects persistency-the higher the production the 
less persistent the animal is. Table ia given showing valuH 0: persistency at 
different levels of production. 

2. Persistency decrl'8ses definitely from first to .. cond lactation. leu mark...lly 
from second to third and thereafter tte curve flattenl out. It il lignificant the, 
variatiooa due to age follow the same trend aa tha&. due to lenl of production, lbowing 
that it is the latter and not the former that affect. persiatency. 

3. Prrg1Jrmcy.-No definite conclusions were obtained rl'garding influl'DL"8 of pre/r 
nancy. Thi& subjeot requires further investigation. 

-In addition to the above many. 'auxiliary' amall investigation. were rondacted .. hkh 
are either not hig enough to be treated in a leparate paper or if big enough no 
definite conclusions have been obtained. The moat notable among thew i. the nne 
concerning the optimum calving interval. This i. a question that vitally alfecta the 
economy of milk production and is intimately bound up with the hflllltb of the 
animal. But it is regretted that though over 1,000 animal. were studied no definite 
results were obtained. The Military Dairiee in thE'ir standing orden have put clown 
definite orders regarding the time at which animals should be put to ball. and thp 
investigation only .. howe that t.hese orden have been oheyed. In order to oh!ain 
satisfactory result. it appears delillite nperimentto should he ("ond·Jct .. d on lar~ .. II<'HI ... 

The, effect. of dry per:od is being examined. 

A. preliminary. stud,. of over 800 a.nimale was made to find out. wheth"" the pro­
ductIon of a heifer IS an accurate mdE'x of her true worth as. mawr .. animal 
Heifers produ~tion is found to .be. correlated with the be.t s~h8equent p~uction, but 
the data reqUIre further analys'8 m order to con.truct a aat.,.factory predlctiou equa. 
tiol\ for estimating the worth of an animal when it. i. still • heifer. and abo to 
find out what the minimum production of a heifer should be in order to JURti'y her 
re~ntio:l' in the herd . 

.. Other data regarding mortality, longevity. etc., etc., have been boiled down to definil.e 
remIts and recorded. And for purpose of any information that _y be required ilt 
future extracta ,have been taken from over a 1,000 Hiatory Sheela and ba.. *11-
recorded ill my files. 
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In conclu8ion I must expreu my deep indebtedness to Captain C. E. Macguekin, 
M.B.E., A.sistant Director of Dairy Fanna, Northern Circle, for the valuable guid. 
ance and advice I have obtained from him and the uniiorm kindness and courtesy he 
haa always extended to me. I am al80 thankful to his office, generally, for the 
hospitality I have enjoyed in a generou8 measure throughout the period of my stay 
th"re, and particularly to the Livestock Section for their kind co·operation and their 
constant willingneu to render me all .posaible help. 

Forwarded. 
2. The 8tatistical data collected by Mr. Kartha during his various investigation 

have b~en of great practical value to me alld I am sure the more popular articles he 
has wrItten on the results of theseinvestigatioDS will help Dairymen in India in 
solving 80me of their many problema. 

C. E. MACGUCKIN, Captain, 

..t88iata/lt Director, Dairy Farmtl, 
NorOurn Circle. 
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APPENDIX XL. 

REPORT OF ~HE RICE RESEARCH SCHEME COMllITTEE HELD 
ON 20TH FEBRUARY 1934. 

PBJ;SKlIT: 

Diwan Bahadur Sir T. Vijayaraghavacharya (Chairman). 
Professor S. P. Agha.rkar. ; 
Mr; R. G. Allan. 
Rao 'Bahadur D. Ananda Rao. , 
Dr. W. Burns. 
Mr; 'B; -C.' Burt. 
Professor J. C.' Ghosh. 
Mr. K. McLean. 
Professor P. K. Parija. 
Mr. J. H. Ritchie. 
Lieut.·Col. A. J. H. RUMell (part time). 
Dr. M. A. Sampathkumaran. 
Mr. M. Vaidyanathan. 
Rao Bahadur B. Vi8wanath (part time;. 

Subject 30.-.4nnllal report. JOT 1933-33 on th. Bengal an" Burrrl(l ric. ru.are' 
achemu. (.dppendiz XL-.d.) 

(1) Bengal. 

(a) Bankura ezperiment dation-

In the opinion of the Committee the lub-plot. DIed in the grefll-manuring experi. 
ment, especially in certain others, are too email and it. waa conaidered tbd tbe le)o'" 
was not satisfactory. It appears, however, that. at tbi. farm tbere are .pacial .lifft. 
c:uitif's owing to the fact t.hat rice is grown on comparatively amall terrace.. .\f&o-r 
consideration, the Committee recommend that. it.em (3) of tbe programme of work (d 
page 3) "To find out ways and meana of increasing tbe productivitr. Of t.b" 80il of 
this haet"-which was doubtless, included a. a reBult of the Council'. rfoCOmmend ... 
tion should he omitted from tbe programme _ of work at thi. et.aticr.L This part. of 
the rice prohlE'fiI is being undertaken by the agricultural ChemWt., Ben~al, on adJoininr 
land and, il1' view of the limit.ed area and special difficolti.. M B8nk,uD, arOt,lcl 
be omitted from the programme of work of the Cooncil'. acheme. In regard to the 
other experiments .pecial agricultural technique i. required owing to tbe difficulty 
that the E'xperimental blocks are necessarily amall. A good .tatiMical layout alone 
is insuffici .. nt and this question sbould be diecusaed on tbe spot by the Statistician 
and the officer responsible for tbe planning of the experiment.. 

The programme of 1933-34 hal been largely carried out already but. for future rear. 
the Committee recommend that items (III) and (IV) (pagea 14-15) .hoold be omitted. 
The retention of items I, II, Y, Yl, VII (1), VII (2) i. sl'provp-d it. being under­
stood that the phrase 'water rl'quirements' refer. to the testing of varieti.. on 
different terraces where the depth of wat.er i. different. A. regarda it.m :VII (3) an 
enquiry might be made as to what exactly is propoeed under thi. item. 

('b) f-.'hinsllra-

The Committee have no criticism. to make on the report itaelf. After a dillMJ8-
sion of details, they suggest. however. that for all echemee of this nature, (and not. 
only ric~ schemes) it is desirable that a full technical programme of work should be 
drawn .up and submitted to the Council as 800n 88 possible after financial .. nction ba. 
been given to the scheme. This programme .hoold be brought. before a suitable BIIb-
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committee wherever possible and in any ease should be examined by the staff of the 
Council. It i. often mevitable that before an annual progress report can I-e dIscussed, 
the next year's work, ia well under-way, and it il considered that, if a technical 
programme could be discussed in detail whilst the preliminary work on a scheme is in 
progreu, a considerable amount of time would be e~,,'ed, 

In regard to both the Chinsura and Bankura report, the Committee would draw 
attention to the need of adopting a more definite method of reporting the results ot 
field experiments, All such experiments should, end with a, statemen~ of the conclu­
siona, vit" that a particular variety or treatment was, or was not, significantly better, 
(lr wora~, than th~ standard treatment or varietYr.<>r. than the treatment or the vnriety 
with which it was being compa .... d. A ... certain measure of uniformity is desirab:e 
in this respect, it is suggested that the Stadstician to the Council should prepar .. a 
draft form of report and circulate it. 

(2) B'JTma research ,c1,emt. 

The comments which have been made regarding the method of stating results in 
the Bengal scheme apply to this scheme also. It is also d .. sirable that in the tables, 
the area of the plota from which the results have been obtained, should be stated. 
The Committee have no other criticisms to make on this report which stat .. s very clearly 
the work i~ progress and the result. so far attained, 

Subject 3S'.-.4pplication from the Goverllment of the Central Prot'inces for a grant 
of 8s, 10,088 fOT research '1l'ork on the "Gangni" pest of rice. (Appendix X I-D.) 

The Director of Agriculture, Centl'al Provinces, explained to the Committee th"~ 
this pest which bores the stem of the paddy plant and frequently destroys it, appears 
to have been serious for the first time in 1932. Professor Parija considered that it 
was probably identical with an insect which had ,occurred il\.the" Angul district of 
Orissa, It was decided that an enquiry should be made as to whether other pro· 
vinces have suffered from this pest. Meanwhile the Director ot' Agriculture, Central 
Provinces, will furnish some further information which is beirig collected regardiOO' 
the amoun~ of damage done by it in the Central Provinces, _ 0 

Subject 3S,-.4pplication from the Government of lJengal for a grant of Rs. eO,ll!! 
for a IC/leme Of reaearch o~ the physiology of the rice plant, (.4ppmdiz XL-C,) 

Professor Agharkar explained the scheme to the Committee in detail. It was 
the opinion. of th~ Com!"ittee that S01l!8 of t~e work proposed haS already been carried 
out eIther m Inlila or m ,other countrIes whilst some of the other problems mentioned 
are now being studied in India. On the other hanel there' are a Dumber of paint! 
connected with the pnysiology of the rice plant which require fllrth~r stud", ',y" the 
reoson ,,:h) the npplic~tion of soluble manures at ~ertain stages of growth Jeaas to 
marked mcrea$es of YIeld and the reasons underlymC7 the necessity for un-watering 
rice .fields at a certnin stoge in the growth of the c~op and the replacement cf H.e 
standmg wllter by fresh water-..~ practice which is common in Bihar and Or'ssa and 
some other irrigated rice areas. It was agreed that the scheme sbould be withdrawn 
for reconsideration. ' 

CHARAN DAS, 

NEW DELHI; 
Secreta,y_ 

7'1t .. fl .• t Febrlla'il 193.&. 
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APPENDIX XL-A. 

NOTlii DA'l'ED TBA 20TH JANUAIlY 1934, U SBCIl&TARY, 011 SUaJKCr No. 3O.-AIIII""" 
HBPORTS 0, THII WORKING 01' THII RICII RSS&ABCR 8cR&Ku III BEXUAL AIID BUIlIIA 
FOB TRII: nAB 1932·33. 

A. co·ordinated sch~me of rice !esearch in the pro.vince. of )ladraa, Bengal. United 
ProvlDcea, Burma, Bihar and OrllM, Central ProvIDce. and Aaum, wa. ..nctioned 
by the Council in May 1931. Detail. of the varioua provincial ec:hemq will be found 
in Appendices XV (pagea 103-133) and V (pagea TT~I) of the printed proceedinp 
"f the meetings of the Advisory Board field in June 1930. and Jenuary 1931, reapfOctive. 
'y. The first progress report. on the working of the Madra., United Provin~. and 
Bihar and Orissa schemea were placed before the Advisory Board at ita mt'eting held 
in August 1933. 

2. The first progress report. for 1932·33, in reaped of the Bpngal and Burma rice 
research schemes have now been received (Annexure. I and II) and a ... for t.h. 
consideration of the Advisory Board. Work on both the .. ec:ham .. wu .tart.ed with 
effect from the lat June 1932. AI in the caM' of the progn:M leporta aubmitted to 
the Board in August 1933, theH report. will also be examined firet by a aub-commit,," 
consisting of ;-

(1) The Vice· Chairman, Imperial Council of .\gricultural Reeearch (Chairman). 
(2) The Agricultural Expert, Imperial Council of Agricultural ae-rch. 
(3) Mr. R. G. Allan, Director of Ayiculture, United Province&. 
(4) Dr. W. Burns, Dil'ector of Agriculture, Bombay. 
(5) Prof. J: C. Ghosh. 
(6) Rao Bahadur D. Ananda Rau, Officiating Director of Agricultu ... , Madras. 
(7) Mr. D. R. Sethi, Director of Agriculture, Bihar and Ori .... 
(8) A representative of the Department of Agriculture, Bengal 
(9) Dr. F. J. F. Shaw, Imperial Economie Botaniat, Imperial Inatitute of 

Agricultural Research, Pu ... 
(10) Rao Bahadur B. Viawanath, Agricultural Chemist, Madra •. 
(U) Prof. P. K. Parija, Ravenshaw College, Cuttack. 
(12) Mr. M. Vaidyanathan, Statistician, Imperial Council of Agricultural Re-

search. 
This sub-committee will meet in the Conference Room, Firat Floor South Block, Im­
perial Secretariat Buildings, New Delhi, at 2-45 •. K. on Tueaday, the 20th Febru&rJ 
1934, and ,ita report will be placed before the Board. 

Axxnunl: I. 

ANNUAL REPORT or THI: RICK RESIIARCH &rATlOX, BExoAL, 1932·33. 

(i) Bar"",urtl Station. 

Il1troductioll.-A considerable portion of the Western Bengal area under rice ia 
~haracterised by highly undulated land of heterogeneon8 conatitution and III .uch the 
·cultivation of rice i. practised in steep tnraCf'S of varying situation. Thi. pra<'Rte 
a peculiarity, not met with commonly in any other part of the Plaine of BengaL Th.; 
problem of the improvempnt of rice for this tract i. therefore complex, as _eral 
varieties have to be produced auitable for the varioua situationa met with. and gen .. 
'rally the varieties found beat for the Bengal plains do n~ sui' the 1Oi! and other 
environmental cond,tions of thelfl placea. . 

Another interesting feature of the rice 'production of thia t.ract. ia that. after meet.in, 
the local demand there ia alway., in good yean a big aarplua for nport, which find! 
Iita way through Calcutta to other park of the world. 

But on the other band, the method of cultivation in .ogue in thil tract. i. ~ 
IIp·to·date. So from many staudpoints, especially the commercial, there ia great 
necessity as well as scope for the improvement of rice of thia t.raCl. 

For want of adeqnate staff and funds the Bengal Government could not undertake 
elaborate researches for this tract, but aa the tract offered grea' pouibilitiea, the 
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Imperial Council of Agricultural Research and the Empire Marketing Board, London, 
Qffered financial help to take up the work ou the desired lines. 

The Scheme was started with effect from 1s~ June 1932, and in the first instance 
has been sanctioned for a period of 5 years. 

ESlabli,hmenl.-I held charge of this work from its inception throughout the period 
under report. 

The followinll ataff waa appointed from the grant of Imperial Council of Agricul­
tural Research, India:-

1. Rice Re.eMCh Officer 

2. Se:lior A8Ei~tant 

3. ]<'ield A88i: tant 

4. l,'ieldman 

Babu Khitish Chandra Banerji, B.A., L.Ag. 
with effect from 1st June 1932. 

Habu J. R. Pal, RAg., with effect from 1st June 
1932. 

M<lu\vi Abdul Latif with effect from lOth JulT 
1932. 

Habu Premendra Mohan Mitra "ith e:fect from 
1st June 1932. 

Besides these officers the Bengal Government maintain one Fieldman. 
Aim, and Objert,.-The main objects are:-

(1) to find out high.yielding paddy.varieties suitable to such different situations 
of terraced paddy lands as are found ill the Western districts of Bengal. 

(2) to study the rice market of this tract and find out such varieties of paddy 
as would enable many rice mills working in this tract to export the aur­
plus rice outside Bengal. 

(3) to find out way. and means of increasing the productivity of the soil of 
thi. tract. 

(4) to find out the range of adaptabihty of paddy. 

&ope 01 f,·ork.-As the officers engaged in the work were appointed late in the 
,oea80n, attention was confined only to the already existing scheme of field experiments 
that wa. being followed for the last few years by the Bengal Agricultural Department. 
All available data collected were verIfied. Special attention was paid this year to the 
study of the situation of the area and the special problems of paddy cultivation of 
the tract, the knowledge of which was essential to formulating a fitting scheme for 
future work. Although the whole staff is stationed at Bankura, work is undertaken 
at Suri Farm in Birbhum district also, as situations met with at Suri and Bankura 
collectively represent the areas for which the scheme is undertaken. 

TOllr&.-The Rice Research Officer was on tour for 80 days. The Senior Assistant 
and the Field Assistant were on tour for 96 days. These tours were undertaken to 
armnge and conduct the expel'iment at Suri Farm, to study the requirements of the 
tract nnd conditions of cultivation of paddy, to collect new samples of paddy and to 
study the i'ice market. 

PrObiflll& 01 Paddy Culti~'ation in the Trad.-The tract for which the present work 
is undN·tsken consists of the whole of Birbhum and Bankura districts, Asansole sub­

-division of Burdwan district and the Western portion of Midnapore district. The 
w".tern portion of this tract is a continuation of the Chhotsnagpur plateau and the 
paddy areas thereof al·., steeply terraced and the soil is full of kankar, which is often 
ferrugl'Oous, and coarse sand. In many places, the surface soil is only a few inches 
deep, the underlying subsoil being distinctly stony, and the fall in level between the 
highest situation and the lowest. situation in anyone field is often great, as much 
as 25 to 30 ft. Four classes of lands according to situation are generally recognised, 
the most common names being "Danga", "Bad", "Kanali" and "Shole". Of these 
by far the most important is "Bad" land which constitutes about 50 per cent. of the 
total paddy area. The next in importsnce is "Kanali", which ;s about 20 per cent. 
Manurintt Is practised but the quantity of cattle manure available is far too short for 
the requIrement, and tank silt is extensiv~ly used as manure. "Danga" and "Bad" 
suffer \"Sry much for want of water and every year about 10 per cent. land on an 
average goe9 uncultivated. The question of water supply is the 8Cuten 
of all problems in this area. Irrigation is resorted to, in many places, from 
bundhs and tanks, but owing to carelessness and want of repairs the hnndha 
and tanks are in most cases becoming unsuitable for irrigation and the prohlem 
is becoming acuter every year. Under the existing conditions, drought-resistant, at 



the eame time, hlgh.yielding Yarietiea of paddiea for the "Danp" and "Bad" lanb 
are much in demaud, and our main work will be to find ou' web varieties. Adaptability 
of the variety i. another factor to be deaired, and thia mut he lEe", in view in all 
investigations. Response to' better culture an. manaring aboald alao 'be 8Oag~ for, ia 
the recommended varietiea for thi. tract. In the ... tera portion of the tr&d, the 
land is leu undulating and the level from the high~ to the loweat aitnation d_ 
not vary much. The soil is loamy in character aud ia more fertile than the W"tera 
portion. Two situations are go,n!!rally recogniaed, but. the problem. are almost the 
same as iu the western portiou. Scarcity of water and paucity of manure exia' 
equally intensively, anel drought-resistant.. varietiea of paddy with wide adaptability 
are required. 

Broadcast Au, i. unknown. All padi ... are tl'BDI,pL'mted and tlte enrli ... t hanut i. 
in October. Paddy i. the main crop of the tract. Where water facility uista, a 
second crop is grown on 80me of the paddy land. in winter. For th .... land. an early 
maturing vanety i. mach in demand. 

The "Danga" lands have only a few varietiea. Moat of th_ are CCJane paddie. 
yielding poor crop. "Bad" and "Kanali" landa have' many more .,arietiea. But. the 
largest number of varieties are to be found in "Shole" land •. 

Area under the work.-At Bankura Farm the total area ander the work 11'88 di.m· 
lIuted as follows ;-

(a) Seed.bed pkts 
(b) Test plote J 

(e) Pure line'eultures . 
(d) )Iultiplication plots 

'lUal 

'68('''''' 
.'15 

• j·70 

'. -65 .. 
L 

,'·6 acl'lll. 

At Suri Farm the total area under the work wa. di.tributed U follow. :-

(u) Seed· bed plote 
(b) Te3ta and Obeef\"ation plote 
Ie) MUltiplication plots 

I, .,. acrea. 

3·' 
.! 

, Character 01 the .eOfOft.-The following are the rainfall fignrq at lIankara aael' 
Suri ;-

January 
February 
Man-h 
April. 
May. 
June. 
July. 
Auguot 
September. 
October' 
November 
December 

Name of month. 

Total 

I No~1 rainfall 
in \nChe1. 

I 

0'51 
)'04 
1·25 
1·32 
4·84 

JI-fl' 
13' JI 
)J·47 
8·74 
2'91 
0·64 
0·08 

57·00 

Amount I Number 
of rainfall or rainy 
in in("he~ <iaV'l in Remar ..... 
in 1932: I 1932 

' I 

}:il !til I 
0·66 2 I 
Nil Z..il I 2-(,8 I; 

4·34 8 I 3-1>4 )2 
11·73 25 
'·61 24 
6·46 15 
3,56 5 
1·79 6 
Nil NOI 

43·77 102 
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Sur •• 

Amou"t Numher 

I Normal of rainfaU of rainy 
Name of month. rainfall in in inche. days in Remark-. 

incHe'!. in 1932. 19:12. I 
I 
I 

I -
January ·40 Nil Nil 

·86 0:49 2 I 
February 

I March 1·04 NU Nil 
April . , 1·02 ·19 1 

I Mny . 3·82 3·62 6 
June 10·73 4·63 11 
July 12·88 11·52 25 
AU)lI1~t 12·75 9·1)0 , 19 
September. 9·57 ~'22 )0 
October ", 3·40 2·88 :l 
November 0·42 2·30 4 
Decembe.· ·07 N" I N# " 

" T .. tal I 56·96 ,10·85 I 81 
, 

, . 
The distribution of ram fall 'Yas fB.r at Bankura. Sowmg of seed'bed commenced 

00 29th May and continued for about. five days. It commenced again on 12th ,June' and 
continued up t.o 19th June, Cel·tain aeries were l·e·sown on the 29th June. Transplanting. 
was begun on the 22nd July and continued almost uninterJ'uptedly up to the 31st of July. 
There was a spell of drought in June alJd the seedlings suffered heavily in some cases, 
}WI!. irrigation had t.o be done, twice to keep them alive. , 

There was another apell of drought between 24th September and' practically the 
end, of October, and the crop, specially the high.land one, suffered, considerably. 
Good showers at the beginning of November helped the low·situation·paddies consider­
ably, but the \Dedium-situation-paddies were damaged ,because they were flowering 
~t the time. 

The abOVe! remarks apply equally to Suri also. 
Physical condition, 01 the ezpe.imental area and some difficulties regarding the 

plot la!Jollt.-The physical conditions obtainin!( in' our experimental area to a fail' 
measure represent the diverse conditions of this tract. The area is situated on a 
slope running from South to North. The whole of the experimental area is terJ'aced 
in the fashion obtaining in 'the cultivators' fields. There is a wide range of variation 
in physical conditions (texture, fertility, water holding capacities and water supply 
facilities, etc.) ranging from {he most coarse sandy le:\chy soils up in. the line of 
slope to the most l'etentive, fertile soils in the low-lying areas. Tho physical variation 
from one situation to another is a fairly systematic one, though each of the different 
.ituations has its own physical conditions. The adoption of varieties with wide adap­
ta~i,lity will go a long WilY, t.o simplify the complex nature of agricultural problenu 
an slOg out of the physical differ~nces ill the adjoining situations. Studies on adap­
tability will receive due share of attention next year. 

Under the existing circumstances there are mllny real difficulties in the way of 
plot layout. There are two apparent caus'es accounting largely for the high experi­
mental error both at Bankura and Suri. 

(1) The area available for one particular test is inadequate for the layout 
of well· planned experiments necessary for reduction of expel'imental error. 

(2) A test extends over many different situations with diverse physical conditions. 
To facilitate further improvement, it seems essential at the outset to extend the 

area under one test as far as possible by reclamation of land, and nel(t t.o bring it 
fairly to a uniform level. so as to establish a fairly uniform condition throughout the 
test. 

Some areas have already been impro"~d on the above,mentioned lines at Bankura. 
and Suri. 

D~tail, 01 1/'0.1.: :-
1. PIiTe-li,1e8.-The pure·lines established previously include varieties and strains 

and number 490. In this tract, the .chi .. f crIterion det~rmining the right situatioll 
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for the successful growth of varietil's is their pel'iod of 1I0wering. The pad.Ji ... 11' .... 
therefore roughly arranged in the field along I he line of aloJlf' in ord .. r of their 
'flowering time. "One'" striking feature of padcliea in this tract that needa mentioa 
here is that there i. 00 self-defined agricultural group like ..1"1 and Am.,,,, All uiota 
in the eastern parts of Bengal, but the lIowering period of the collection .. a whole 
presents a graduated series, ranging f,rom about the middl. of Auguat. to the middle 
of November. The varietiee, however, were convpntionally cluaified into the lIoweriD, 
broad groups according to their period of flowering. 

(1) Au,.-8uitable for the '~Danga" land; 

(2) Early Aman.-8uitable for the "Bad" land; 
(3) [liter Aman.-8uitable for the "Kanali" land; 
(4) Late Aman.-8uitable for the "Shole" land. 

Besides these conventional groupa, there were the Bhutmuri... and Badkalainkati .... 
'The former group include. a .arge number of strain. with olino. differ.ncH in aod. 
physiological characters as water requirements, reaponse to nutrition. etc., while the 
.second group includes a large number of closely resembling varietiea. The _nd 
group again, when arranged in order of their 1I0wering time, preeents t.wo diatin4 
humps and thUB splits into two self-defined agricultural groupo. The .tudiea on pure­
lines comprise the detailed study of morphological and phyaiological characters. 

A. Stud.,! of the mtwphological. characteTl.-A detailed atudy of all the morphol..,p­
-cal characters, along with somE. important. agronomic characters anch .. height., tin ... 
ing capacities, period of maturity, etc., wae undertaken. 

B. Pltll,iological cltaracter, were .tudied in the fo]lowin, .. peets ;-
(I) Study of growth c.\ar.zcteri4tir,.-Preliminary studiea on the nature of ~ 

in different parts of the phnt at different. etage. of m"turity w.no made ito NY ..... 
... ·arieties. 

(II) The differential response of varieties to extra nouri~hment ohtained from 
extra bol'der space was studied. The comparative r ... ponae indi ... ted by bordu plante 
was measured and expressed in th" fonn of extra grain yield. and yariet.iH were 
;arranged according to their degree of responae. Thia aubject. will be ginn cIo.w 
attention next year. 

(III) Drought·resisting capacities of Benral varietie. were .tudied durinlJ varina. 
spells of drought from the early seed-bed stage till maturity, and some nrietlH whic:b 
were found to be least affected by drought WP.l"e marked out for future atady. 

(II) Te8u.-Some promising typel selected previouAly from .. ach of the four. differ­
-ent conventional groups mentioned under the head "Pure·linea" were teated in their 
respective situations both at Bankura and Suri, according to the latat methoda of 
,-arietal and strain testing. Besidea these, there were three more tHta at Banko .... 
1imited to the two botanical groupe mentioned above, namely-

, 1. Bhutmuri selectiou tell (_4 U8 type). 
2. Badkalamkati early hump test. 
3. Badkalamkati late hump test. 

Tests .were also conducted at Sari of certain Karlik·paddies, occupying a m .. diuIB 
situation in the line of slope and including varieties from thlo fint three of the 

-eonyentional groups mentioned previously. The reaulta of all the.... teota are .hawa 
in Enclosure A. 

(III) Spaci,lg Ezperiment.-8pacing experiment waa conduct.>d with a view to 
study the effect. of various grades of spacing on yield and other factor. affecting vield, 
-and to determine the best spacing for medium paddies. Reeulta are ahowu in Enclo­
SUI'e B. 
• (IV) Green Manuring Ezperiment.-The possibilities of cultivation of high 7ieidiD' 
late paddies on medium situations nnder green-manuring and Builahilit, of thr." gnoea 
manuring crops, namely, Dhaincha, Sunnhemp, Cowpea. waa investigated. The de­
tailed resulta of the experiment are 5hown in the Appendix C. 

Economic poI,ibiliti~1J of grun'm<rnuring in tAi, part.-In general, the soil. up ia 
the slope are extremely deficient. in organic: content, and the problem of mannre­
~upply (organic) i. acute. Hence there are potentialities in green-manuring. Thil 
practice is however, only possible in placea with adequate irrigation facilities. 

(V) Uniformity Trial,.-Uniformity triala w.no conducted both at Bankura anel 
Suri with different variet.iea in differeDt aituationL The data are being examined 
1!tatistically. 
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(VI) Multiflication 01 .eed.-Somt' previously selected varieties were multiplied fOD 

di.tribution 0 .eed •. 
MaTht Study.~Investigation. were undertaken to study th~ marketing problem of 

the paddy crop in this area. In most place. of rural areas the jaTiah go from villag~ 
to village and buy paddy from house to house. In mill areas the cultivators bring 
their surplus stock of paddy to the mills in bullock carts. None of the rice mills 
have any godown for stocking big quantities of paddy, but buy paddy as required. 
The flow of supply i. pretty constant. 

The hi.tory of the rice mills is an interesting study. Most of the mills date 
from about 10 years ago. Before that time Dhenkihusked rice was exported from 
variou. centre.. The chief centres were Rampurhat, Sainthia and Bolpur in the 
Birbhum district, Bankura in Bankura district, and Madpur, Panchkura and Radha­
mohanchak in Midnapur district. At that time the rice produced in these centres 
could he transported to Calcutta for export at a much cheapt'r cost, so that there was 
always a difference of about Re. 1 per maund in favour of these rices in comparison 
with Sada mota, Nagra and Patna. After the war there arose a big demand for the 
coarser rices of this tract to be exported to Ceylon, Mauritius, Madras and other­
places. The principle trade names were "Kalma" from Birbhum, "Kalamkati" from 
Bankura and "Dot-Golapi" from Midnapur. This demand of coarse rice at a cheaper 
price gave an incentive to the estahlishment of mills in the rice areas of these districts. 
For three or four years the mills did very good businESS and were exporting a lot of 
local rice through the Calcutta port. About three years ago a setback came in the 
trade. The difference in price in favour of the local rices began to disappear, and 
the demand gradually began to fall. At the present time no milled rice from this area 
goes to Calcutta to be expol·ted outside. The price obtaining locally is at pal' with 
N agra, Jhingasail and Patnai rices at Calcutta, and it does not pay to carry the local' 
rioes to Calcutta. The mill-owners are of opinion that the rices have struck the 
lowest level in price and further reduction in price will be ruinous. The result is that 
none of the mills are able to do full work. At present the produce of these mills art" 
being taken upcountry; but the demand in those places is far below the supply andi 
the mills are in a tight. position. 

The principal mill centres together with the paddies dealt are :-

(a) Birbhum distriot­
Rampurhat 
Mollarpur 
Sainthia 
Bolpur 
Suri . 
Dubl'ajpur 

(b) Banklll'B distri(,t­
Bankllra 
Chhatna 
Ondagram 
Bishnupnr 
Jhantipahal'i 

(e) Midnapnr di..trict­
Radhamohanchak 
Madpur 
Bullichak 
Panchkura. 
Kolaghat 

Paddiei!. 

1 
r

Sindurmukhi 
Bachai Kalma 
Dudkalma . 

J 

1 
I Badkalamkati 
~Barankalmakati J Jhinga.qaiJ . 

: }l\IaJlY \'arieti .... of coarse 
. paddies. 

Trade nam.e.~. 

} Kalma. 

1 
jKalamkati. 

Rose Golapi. 

Besides tht"se big mills there are many mills operated by low·power oil engines existing 
in many places and working .mostly on commission basis .. in husking the locai paddies 
to meet the local needs. 81ta8a,l, B(mkchur, Badkham and other finer paddies are 
often husk~d ia these smaller mills •. Rnd carried to Calcutta where these fine rices sell 
at a premIUm rate, and some port,on of them are t'Xported to Persian Gulf Egypt 
80uth Africa, etc. • • 

. ~hf! 108s of the export market for rice ~f this tract is a calamity which cannot be 
mlmmlsed or"overlooked. The rayots al'~ 10 many places unable to sell their paddy 
for want ';?f ~emsnd or market .. ,The IUTlo":- have ceas('d to visit the villages for pur­
chase. as It IS DO longt"r lucratlvt". The mIlls often refuse to buy cultintors' paddy 



. 'When brought to them beeause they have a .toek of ril.'e which uhul IIOId ia • cleM 
etock and prevenb them from the parchaee of paddy. 

From trade report. it. ia seeD that. the rice of thi, tract. _d to SO to the followiD, 
places :-

Trade name. 

Ro~e Golapi 

Eachhai-kalma 

Dudkalma (Poli~he:l) 

Eanktulsi and Sita.'I&il • 

Kalma 

Place of origin. 

Kolaghat h MadpUJ' 

Rampurhat Mollarpur 

D3. 

l\ladpur • 

B~lpur and Sainthia 

Kalamkati (manja) and Dud- Bankura and Birbhum 
kalma. 

P~ where .lIported. 

CeyloD and Nher porta. 

lIauritiue. 

Penian Gull. 

Maurit.iue and Nat61. 

AdttQ~ 

PeNiaQ Gull and Red'1IN 
porte. 

Nagra, Patnai (boiled) aDd Balam appear to have eIIptared 'h ... mark ... "-11M 
they are better class rices and are now equal in price with the ri~, of thi, tract.. 

Final Remarh.-Next year we are formubting Dew acheme. and extending our 
a.reas for experiment. The )\gricultural Chemi.t. Bengal, hal nry kindly given' ap 
certain of his areal for inclusion in our expcrim .. nta for which our thank. are due to 
11ilO, our thanks are also due to Profe88or P. C. Mahalanabi. 'and . hi, a .. i.ten~ 
Mr. Sukhendu Shekhar Bose, Calcutta, for the kind and valuaLle. h .. lp they are aD­
grudgingly rendering us in the Statistical Bide of our experiment. The LAboratory 
threshing floor, and godown are completed and it il. hoped,will ,be fully equipped 
befol'e next season commences. . 

N.B.-The figures in first column are weighment. of 100 planta grain yield in tol .. 
.aDd those of the second columD are the percentage yield. in tola.. 

~ • ..tw. teBt. 

1. (a) Bawkura Aus. test. 

Area a110t.ted . 2 ; subplots 14 X 14 plllnts, replicationa 10. 

Error. 
General mean 
Jbulnr 54 
Jhanji 42 
Berahati 
Bhutmuri (local) .' 
Ausdhan 

~. BhtdmUri .iZler luI aI Ba"lcura. 

Error . 
General mean 

Bhutmuri 54 
Bhutmuri (local) . 
Bhutmuri 13 
Bhutmuri 15 
Bbutmur i27 

Per cent. 

2'84 1'85 
73·74 100'00 
8)'42 109'08 
78'89 104·19 
73'89 99'93 
70·12 95'CD 
87'72 91'83 

! 84 :t 0:; 
71 10 100·00 
U'89 103'92 
71'35 100'35 
70·72 99'48 
70'41 99-02 
69'J4 tn'24 
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(b) Burt Au •• 

Area a\lutted'l); lubplota 14 X 13 plants, replicationeiO. 
EJTor • ._ 
Genersl mean 
Jhingasail 

- ABhkata 
NoucH 
Sada AUB (local) • 
Newali 
Jhanji. 
Carol. 
Kelesh 
UluBuku 
Berahati 
Bhutmuri 
Auadhan 

2. (a) Bankura early Aman. 

" 

Area allotted' 2; subplots 14 X 14 plants. replications 10. 
EJTor • 

Percent. 
3'83 5·14 

74'41 100'00 
97·30 130'76 
86· 10 115·71 
84'60 113'69 
81·70 109·80 
74'90 100'66 
74·70 100·39 
74·00 99·45 
73·30 98'51 
73'20 98·37 
59·80 80-36 
58·9 79'16 
54·4 73'11 

3·70 3·24 
Ceneral mean 
Bhramarkanu 

113· 88 100· 00 

Dahia. 
Kalakuchi 
Badkalamkati (local) .• 
JhingaBail 

(b) Suri ~arly Aman. 
Area allotted' 5 acre: s'uhplots 14 X 13 plants, 

Error • 
General mean 
Dahia • 
Badkalamkati 65- , 
Bhramarkanu 
JhingaRail 

" -C. 
145 
Jhulur 
Bankalam 
Kalamkati 
Badrash 
238 

1252 
Badrash (local) 

3. (a) Bankura Inter Aman, 
Area allotted' 2 acre: subplots 14 X 14 plants, 

Error. • 
General mean 
Boldar • 
Dannarguri • 
Lak9hmipriya , 
Kalamkati (Iocsl) , 
Jhingasail, , '-

121' 91 
115·12 
113·23 

, 111·05 
107'99 

replicatIons 10. 
4'65 

125'77 
, 137·20 

135-40 
'133'10 
130·60 

129· 30 

126-80 
125'40 
121 '60 
117·80 

116·10 

110·50 

replications 10. 
4·27 

115' 30 
127:83 
115-55 
113'66 
1 o It· 95 
109'53 

I07'()5 
101· 09 
99'42 
92'ljO 
94·82 

3'70 
100'00 
109· 10 
107·65 
105·82 
103'84 

102'80 

100·82 
99·70 
!l6'60 
93·42 

92'31 

87·86 

3'70 
100·00 
1l0'86 
100'21 

98'58 
95·36 
95'00 



(b) Burt 1n'er Ama,.. 
Areaallotted • 3 acre; subplote 14 x 13 plante, re~licatioD8 10. Per_t~ 

Error. 15019 ,." 
General mean · 105·00 100·00 
Badkalamkati 26 , 117'60 111·90 
Boldar 11',90 109'4' . 
Kalamkati 11,,3 108'85 
Jhingasail 24 · 111'9 108'67 
Sonagura · 108·6 103'33 
Bangchur · 106·1 100·09 
Sundareail 103"0 98·n 
Kalamkati (local) • • 103'30 98·88 
LatisaiJ , 102'9 98·00 
Jalauka 101'8 98'88 
KXAmraeh 100·3 98·71 
D X 1 (13) 97'2 91·67 
Kelesh 96·00 90'61 
Sitasail 96·6 90'00 

4. (a) La'e Aman !l'1'-#-(Baokura). 

Area allotted' 2 acre; lubplotl H X I' plante, replioationl 10. 

Error. 8'71 ,·12 
General mean 138'86 100·00 

Manikkalma (local) 148·9' 108·911 

BhaBamanik , 145·09 104'65 

Dudsar , 142·39 102'70 

IndraeaiI , 131 43 9'·08 

Jhingaeail , 127·39 111'89 

(b) Bur; la't Ama,.. 

Area allotted' 5 acre; subplots H X 13 planta, replication' 8. 
Error • ,. 38 " 83 
General mean 

Katakaima . 
Bha9amanik 

Sind~mukhi(locaJ) 

Dudsar 

Kuttanena , 

Boldana 

Sindurmukhi selected 

Jhingasail 

Ka1ikalma ;. 

Indraeail 

Nagra/68/6 . 
, Govindabhogue 

. 

90'52 leO·OO 

112'04 

HO'OS 

107·01 

103·29 

101·91 

101· 87 

99·62 

96'87 

93'00 

92'25 

90'00 

89'25 

88·82 

88'00 

87·00 

88·12 

'12'82 

99·42 

98'60 

97'90 

97'78 

96'11 

95·14 

80'!: 
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II. BadkalamktJ" earJy hump a' Bankura. 
Area allotted' 2 acre; subplot. 14 x H plant.!, replications 10. 

Per 
cent. 

Error 
Genera"'mean 
Badkalamkati 1i2 
BadkalamkatH2 
Badkalamkati !local) 
Badkalamkati 60 • 
Badkalamkati 43 • 

6. Badkalamka,' Ia,. Hump , • ., al Bankura. 

3·36 
118'99 
125'17 
1~0'70 

118· 90 
115·17 
116·00 

3·07 
100·00 
105'19 
101'43 
99·92 
96·79 
06·66 

Area allotted' 2 acre; subplots U X 14 plants, replications 10. 
Error. 5'28 4·01 
General mean 
Badkalamkati 67 
Badkalamkati 99 
Badkalamkati 68 
Baraa Kalamkati (local I 
Kalamkati 103 

1. Karlik Paddy Jong .,rip "aI III Sur •• 

131'47 100·00 
139'71 106'26 
135' 99 103' U 
129'76 98'70 
126'69 96'36 
123·19 93·70 

Area allotted • 9 aore; subplots 30' X 10' 5, replications 9. 

Outturn rer 
Per cent. apre. 

Error. 
General mean 663'74 
LatisaiJ 770·77 
Jhinga80il 698'33 
Dudsar 685'U 
Jhulur 677'33 
Dahia. 663'00 
DZ 1 13 648'33 
Dadraah BBlected 623'88 
Badrash (local) 608'88 
Bankalam 598·00 

ENCLOSURII B. 

(SPACING nPERlllBN:r.) 

Area allotted '3 acre; Bubplots.lOI X 10'; replications 18. 

4'78 
100·00 
116·12 
105'21 
103'22 
102·04 
99'88 
97'67 
93'99 
91'74 
90·09 

Per cent. 

Error. • 
General mean 
5 
7 
9 
11 

4·91 
112·08 
126'94 
I1S'28 
106'50 

96'61 

4·38 
100·00 
113· 26 
105'53 
95·02 
86'19 

~d.'S.C. 

2827 0 

33 i 0 
30 7 0 
2924 0 
29 10 0 
2826 0 
28 0 0 
2638 0 
2612 0 
2529 0 

Outturn 
per aore. 
Md.S. C. 

15 10 4 
17 11 3 
18 4 0 
14 1914 
13 6 1 

28 
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ENCLO!lUll. C. 

IGUD IIAlfVJUl(O DPDlDOIIT., 

Area allotted '2 acre; lubplote 28' x 10", replicatioUl 6. 

Peroeo'. 

Error . ,." 
General mean 293'1 100'00 

Dhaincha 828'8 112·07 

Cowpea 318'1 107'81 
Check. 280'. 111'1 

Sunnhemp . 2111'. 811'8. 

Outklrn 
pel' 8ON. 
MeL 8. O. 

l' II 11 
18 012 

15 8 8 

11 28 I 

12 110 

N.B.-Owing to had germination the green manuring metter In the Inonhemp plate 
wal :very tcanty. 

PROORAlIDI. or WORK roB TlD nAll 1933·34. 

Bankuf'a. 

I. Collection 01 .ample. arul uolation 01 pur. linu.-Collection from Bankure di .. 
trict is fairly complete. About 150 new varietiea were collected Iaat yeer from tbe 
neighbourin~ Distncte of Birbhum and I\fidnapur. Thia year th_ dillerent AmplM 
collected will be grown in leparate plota and detailed nady of tlIeir diagonoaUo 
characters will be made with a view to iaolation of pure typea. 

II. Study 01 the pure llnu.-(a) Studiea of variou. moryhological and pbYliologica1 
characters of the existing pure linea will be contiuued on hne. followed Iaat year. 

(b) The following studies of pure linea will be undertaken in addition to thoee 
followed last year. 

1. Wate,. re!luirementIJ.-Thia investigation will be confined to a few varieti .. On 
different situatloDL 

2. Adaptability.-(a) Experiments will be conducted both at Bankure aud Surl to 
.tudy the performance of lOme telected nrietiea in different IrituatiODL • 

(b) Behaviour of .elected paddy varietiM under transplanted and Broedcad condi­
tions. 

III. Effect 01 different manurial treatment in teed-bed on the ,,"owt! 01 .wlli,.,. 
will be intle.tigated. 

IV. Green manuring ezperiment.-Tbi. nperiment will -be continued on a IOmewhd 
elaborate Bcale this year. The upper situations.aa a rule are extremely deficient ID 
organic content, and a IOpply of green Btuff may prcn'e profitable. The problems of 
farm yard manure supply in this part is extremely acute; CODMquentl, JlO8IIibilitiM in 
this direction lie only in the supply of green-manure, which caD be raised ill .itu wiUt 
moderate labour and expense. 

V. Hybridization.-Thia will be undertaken with • yj~ to produce high Jieldill( 
strains suitable to diverse conditiODL 

VI. Selection 01 Pf'omiaing typel If'om puf'e linu.-At • reeult of Iaat "Mrl in..,8Iti· 
gations, some promi8i~g types have been marked. OD~ from differen~ ~tuat~ by eye 
judgment, and studies commenced on the vanou facton underlJlng yteld. The 
selected varieties will be grown separatell and studied in aU poaIrible upecta, before 
fnrther ee1ection i. made from them for lDclUlion in MatL 
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VII. Te,t,.-The Bhutmuri testa and the Badkalamkati Tests, having limited ec~ 
nomic importance, will be discontinued, and the best types from these will be included 
in the Aus test. The rest of the testa will be remodelled on the following lines :-

1. Area will be extended and more varieties will be included. 
2. Some of the teats, namely (a) Bad Late Hump (b) Inter-Aman Test and (c) 

Late-Aman test, will be given comparatively more area, as the types of 
land occupied by them represent about. 75% of the lands of this district. 

3. Best size and shape of sub-plots, adequate number of replications, as deter­
mined by the analysis of the unifonnity trials will be adopted_ 

K. C. BANERJEE, 
Rice Reuarch Officer, Ba7lkura. 

ANNUAL REPORT 01' THE RIC'I!l RESEARCH STATION, BENGAL, 1932-33. 

(ii) Chin,urah Station. 

Introdllction.-The rice research work was started on the 1st June 1932 with finan· 
cial aid from the Imperial Council of Agricultural Research, India, and the Empire 
Marketing Board, London. This is a grant in addition to the amount the Bengal 
Agricultural Department i. spending for research work 01' Rice on the Chin"urah Farm. 

Aim, and Object,.-(I) Improvement by selection, hybridization and other plant 
breeding methods of the quality and yield of the different types of rices suitable for 
thi8 tract. 

(2) The improvement of Patnai Rice of the Bundarban tract with special attention 
(i) to its commercial possibilities and (ii) to its capabilities under the sweet inland 
conditions. 

(3) The improvement of trade paddies other than Patnai, which commonly g~ 
u!lder the nllme of "Bengllls", such as-Kalmas, Nagra. Jhingasail and the "Mota" 
rIces. 

(4) Introduction and extension of improved strains in suitable areas, with a view 
to produce Iln exportable surplus. 

(5) To investigate the possibilities of increasing the trade in Rice of Bengal with 
other countries. 

E8tab!ishment.-I held cbarge of the work from its inception till the end of the 
year. . 

The following staff was appointed in connection with this work. 

1. Rice Resellrch Officer 

2. Senior Assi_tant 

3. Field Ass~stant 

4. Fieldman 

Bahu S. C. ChakravArty', B.S"., L. Ag 
with effect from 1st June 1932. 

Mr. E. A. R. Banerji, M.Rc., with effect 
frmu 9tb December 1932. 

Babu Jogendra N_ Dey, with effect (rom 
1st June 1932. 

Munshi Golam Kadar, with effect from 1st 
June 1932. 

Besides this newly ap~ointed staff, Babus Satish Ch. Pal and Nalini Ranjan Sen of the 
Office of the EconomIc Botanist continued to wOl'k as before as Fieldman and Pre­
parer respectively. As the research staff was appointed with effect from the 1st of 
June, i.e., after the sowings of the paddies in seed-beds were completed, last year's 
prc:'gram.me w~s mainly carx:ie~ out. with~ut much chan~e, except. the experiments on 
umformlty trIals. and hybrIdIzation, whIch had not hlth~rto been taken up on this 
station. A detailed report of the work is given below. 

TOllr.-The Rice Research Officer spent 82 days on tour during the year, in connec­
tio.n with the survey and collection of pa~dies wit~ speci!,,1 refer~nce to the typelJ 
8ultabl~ for export. trade, and also to obtam all avaIlable mfonnatlon from shippers 
and mIllers regardmg the export trade of Bengal with other countries in rice. Mr 
E. A. R. Banerji, Senior Assistant., spent. 12 days on tour to undergo a course of 
training; in sta~istics under Professor P. C: Mahalanobis. Babu Jogendra NarayaB' 
Dey, FIeld ASSIstant, spent 8 days on tour m order to collect samples of paddies i~ 
the District of Burdwan, Hooghly, Howtah and 24-Parganas. 

2 B 2 
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. Rain/all mtd Clarwacter 01 cla. Suuon.-The actual rainfall u record~d ., \he Chin­
tlurah Farm i. .tated below:-

Name of month. Nonnal rain- Amount. No. of rainy 
fall. da,... 

1932·33. 103t·33. 

April )932 2"8 2'71 • May 6'86 "32 • June 10'6) 10'78 10 
July 11'28 6'" 21 
Augu~t 11'8' 10'80 20 
September 8,'0 6'72 11 
October ,·09 1'58 , 
November 0'66 '·74 7 
December 0'19 Nil. Nil. 
January 1933 0'38 Nil. Nil. 
Februar,. 1'20 .'50 4 
March 1'58 Nil. Ni'. 

Total 58'29 53·0, IW 

The total rainfall during the year (53'04 inchea) wa. npt far below nonnal (58'29 
inches). But the distribution was very unfavourable. The low rainfall iD Jul,. 
being only 5·94 inches against the normal rainfall of 11'28 inchea, aerioual, handi· 
capped the transplanting of Aman rice, and irrigation had to be done in ord .. r to com· 
plete transplanting in proper time. The low rainfall in September and October, ancl 
especially the long spell of drought between the end of September and the end of 
October, seriously affected the rice crop. The .ituation W88 however uved by a 
good shower in the beginning of November, which conaid.erably hPlp .. cI the crop at the 
-critical moment. strong wind and showere of rain in the middle of NovHllber did 80me 
damage to j,he rice crop owing to lodging. 

Area under work.-The total area utilised during the period under report for Rica 
lI.esearch work at Chinsurah was distributed .. follow. :-

(a) Aus seed bed 
(b) Austest 
(~) Amanseed bed 
(d) Aman c<>lIection 
(e) Aman test 
(f) Seed multiplication 
(g) Uniformity trial 

Total 

o·a_. 
3·laorea. 
J" aorea. 
3·0..,.... 
a'4 &ereII. 

1·0_. 
I·nacre. 

Main Feature, 01 work.-Pure lin. Culturu.-A .collection of 6?B pure line t)'lMl of 
'transplanted Aman paddy was grown ~or ob8f'T'Vahon and .electIOn. "",,,dell. a n_ 
collection of 154 types of Aman paddles-<XIlJected durm.A: the yt'fU 1931_al aloo 
grown for estahlishing pure lines. There was no collectIon of Au. paddy, but 11 
types of Cbarnock .ports were grown for observation ancl .tudy. 

The morphological and Agricultuml character. of the exi.ting pure-line tyJl" were 
studied in detail and observations recorded. 

The jt1'Owth of the Rice plant at varioDl! atag", t~e mode of tillering, the time a~cI 
period of ftowerinll(. ~he openinll( and closmg of .plkeleta, etc.. were alao .tadlecl lD 

.detail in a few pure-lme types of Ana and AmaR. . . _. 
8elut;nn.-A few promisin/t type. were aelected from _ the e:lI.tlnl( ('.olJect~on. WIth 

. ecial reference to quality (size. &hape, col')uJ' an.d COIIUst.eOCJ'. of J(1'3ID eUltable. for 
~~port trade) and yield, with the olbject of testmg them agamllt the local vanety 
-during the next .... ""nn· 
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Vari~tal TUI •. -Five varietal testa were conducted at the Chinsurah Fann after 
Fi.her'. method of Randomiaed blocka, e.g.-

(1) A IU .mall 'trip t •• t.-Seven selected pure-line .trains were test .. d against 
Itandard local variety. The mean grain yields of the selected .trains of Jhanji, Bhut­
muri and Kele were more than that of the local variety, but their superiority is not 
Itati.tically . significant. The local variety, however, is eignificantIy superior to 
Dhairal, Sonamukhi, Saru Aus and Surjamukhi all selected highland broad-cast Aus 
paddies of Dacca-suitable for East Bengal conditions (vide Enclosure A-I). 

(2) All, long Itrip ttlt.-Four selected pure-line strains were tested against th .. 
local variety. Similar to the small .trip teat, the varieties Kele, Jhanji, Bhutmuri and 
local Kele are indistinguishable as regards their mean grain yields, but compared to 
Dhairal-on~ of the best heavy yielding otrain of Dacca-all of them are significantly 
IUperlOI' (t,.dt Enclosure A-2). 

The Dacca high-land Aus selections do not do well under the changed cultural condi­
tion. of transplantation generally obtaining in West Bengal. They are included in 
the tests to .tudy their behavioul'8 and adaptability under the new conditions. 

(3) Aman .mall drip tut.-Twenty selected pure-lin" .train. of transplanted Aman 
paddy were tested against two .tandard local varieties,' e.g., Nagra local and Patna 
local. (1) Patnai (Go.aba ~), (2) Bhasamanik, /3) Patnai (Gosaua 7), (4) Dxl (21), 
(5) Kalamkati, (6) Patnai (Barisal 19). (7) Bhasakalma, (8) Nagra 68/6, (9) Bankchur 
and (to) N onabangura are significantly superior to local N agra, while the first four 
only are significantly superior to local Patna. The selected strain of Bhasamanik 
Itood second in order of merit and maintained its position as a heavy-yielding strain 
and gave an increased yield of about 25 per cent. over local unselected N agra (vide 
Enclo8ure B-1). 

(4) Early Amall .mall 'trip ttd.-Eleven eady pure line strains of Aman varieties 
were te.t..d against local N ehara. AlI the varietie:< were significantly superior to the 
local one. The most Itriking result in the test is that Nagra 41/14 is significantly 
luperior to alI the varietie~ in the test (vide Enclosure B-2). 

(5) Amon long .trip tt.t.-Nine selected pure-line st,'ai,," were tested agaillst " 
.tandard local un.elected Nagra. Nagra 41/14 and Kalamkati were significantly supe­
rior to local Nagra (vid! Encl08ure B-3). 

Uniformity Trial EzpeTiment.-A uniformity trial experiment was conducted with 
Bhasamanik (a selected pure line strain of transplant Aman paddy) in one of the 
acre-plots. The main object of this experiment was to deterll:ine (1) the optimum 
Ilze of plot for field trials in this locality, and (2) the etiect on yield of the position 
of the plot in the field. The fonner data is absolutely essential as in the early years 
of the life of a new selection, only small quantities of seed are available, and this 
necessitates laying down yield trial. in smaII plots The latter data is also necessary, 
as it gives us an idea of the soil and fertility gradients, and the ways by which this 
can be eliminated for the purpose of securing greater accuracy in results. The above 
results are being worked out. 

Another marked feature of this experiment, has been that we have taken our unit 
plots in this experiment very emalI, by which we hope to get a lot of valuable inform­
ation. 

In connection with this, I may mention here the valuable help we are receiving from 
Professor P. C. Mahalanobis and his Assistant Mr. Sudhendu Sekhar Bose. 

HI,bridizatioll.-In addition to selection and.. production of improved 8trains,_it was 
proposed to study the genetics of Rice with special reference to economic characters, 
luch as length and breadth of grain, numbel' of grains per tiller, consistency of grain, 
length of straw, data of flowering, etc. 

, With the above object in view, a few varieties of rice were crossed direct In the 
field. but owing to adverse weather conditions most ?f them were unsuc.ceseful. Ned 
leason, being fulIy equipped, we hope to get th~ deslred result by growmg the parent 
plants in pots. 

S" ... ·ey and Collection 01 Paddy VaTietie~.-During the year, attention was mainly 
concentrated on the survey and colIection of Patnai paddy, grown in the Sunderban 
tracts of 24-Parganas and Khulna. Patnai paddy, which thrives best under slightl.y 
saline conditions. is grown extensively in the Sunderbans of ?4-Parg~nas. wh.ere It 
occupies about 75 per cent. of the total paddy area, whereas Its cultIvation In ~he 
Khulna district is much restricted. Five distinct varietiu of Patnal paddy, haVlDg 
different strains, are cultivat~d in those. tracts. They lore ~uitable for medium si~na­
tion only, and are charl1ctensed by havmg long, bold, whlte and translucent grams, 
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Patnai paddies were found to be badl~ mind with other typCII of paddi .. , t.Iun~ 
deteriorating the quality and field. Thta il mainly due to natural crossin" and negll. 
gence on the part of the cultivaton. 

Samples in ean of the different atrainl of Patnai Ind othPl' nrieti ... Itrown in the 
Sunderban tracts of 24-Parganaa a:td Khulna were collected. Bampl811 of paddiCII, witll 
Ipecial reference to trade were alao collected in the diatricta of Burdwan, Hooghly and 
Howrah. The total collection of paddy I&JDpllll during the Y16r and.r report wu 
about 340. 

Ezpore Trade in Rice.-Rice i. grown in Bengal chieSy for local IlODlumptioD aDd 
the exportable surplu. i. very limited, beiDg approximately 6 per cent. of t.h. tota1 
production. Thia export trade, however, is of great importance to those areas which 
grow only the trade varieties. The chief of these i. the Patnai Rice, which i. I'll' 
ported under different trade namea according to the method of preparation, t.g., (1) 
Seeta Rice (Hand-milled white Patna Rice), (2) Milled white Patna, (3) l\fill.d boiled 
Patna. In the Bengal trade retuma "Seeta Rice" 'lnd "MiII.d whit .. Patna" ara 
dassed under the heading "Table Rice" while "Milled boiled Patna" c1 ..... d ander 
the heading "Bengal rice." Of these, Beeta rice i. the variety chieSy uport<-d to 
Europe for table purpoles. 

"Seeta Rice" find. ready market qt Magra Itat and Mathurapur (in tI •• Diamond 
Harbour Subdivision), where the exporters and .hippeT. pureha.e the !fro •• rice di .. "t 
from the cultivators or through mIddlemen, and after having partiallv ~I"~npd and 
separated the broken graina, export the Ame to Europ.. Cleaning and polishing of 
Seeta Rice to produce the appearance required especially by Europt'an ('ou.um.r. are 
being done in Europe by European Rice Mills 

In recent years the export of Patnai rice to United Kinl/:dom h .. rpmarkat.ly d.· 
creased. This ill mainly due to deterioration in quality and to competition with 
special kinds of rice, e.g., Carolina Blue Rose, Fortuna, etc., grown in l. nited 8tate •. 

Other trade rices, which are exported chiefly to Persian Gulf, EI/:ypt, ~Iauritiu., 
Ceylon, Cape Colony, etc., under the general name 'Ben!(B1 rice', cousist of th .. follow· 
ing varieties, e.g., (1) Bacha Kahna, (2) Dud Kalma, (3) fladamota or looilpd 8ylhpt 
rice, (4) Dot. Golahi or Rose rice, (5) Sita.ail, (6) Nagra, (7) Baktul.i, (8) RadhAII"nj, 
and other low quality cheap rice grown in Burdwan, Hooghly, Midnapur and other 
adjacent districts. 

The export of the above varieties of rice alao decreased conaideraLly in ree('/.t year., 
chiefly due to competition with Siam, Indo-China and Burma. 

Germination and 'fIUrity eed •. -All the leed of the recommend .. d Departmental 
varieties of paddy that are aent from the Chinaurah Farm were tested b .. fore d .. patch 
for purity and germination. 

Ezhibition.-Samplea of lundried and l'arboiled rice. were pnpared from paddy of 
the varieties recommended for the Impenal Gallery and Indta House. The.... along 
with paddy and sheavel and lamples of trade rice. collected from Shipperl and tradna 
were sent to thOle placel. Paddy Amples were aleo aent to the World Grain Ell' 
:hibition, Canada. 

Final Remark •. -Our thanks are dae to Professor P. C. Mahalanobia and his Auist.­
ant, Mr. Sukhendu Sekhar Boee, Calcutta, for the kind and .aluable h .. lp they are 
ungrudgingly rendering na in the Statistical aide of our eaperimenta. 

The laboratory, threshing floor and godown are completed. and it is hOpl!d, wiu 
be fully equipped before the next. aeuon commences. 



ENCLOSURE A.-I. 

Chinsurah Farm Aus paddy (small strip) test 1932-33. 8 varieties X 10 (Randomised Blocks). 

Sizeofsub-pl,)~9~ X 8~r .. 

I I Jlmnji Bhutmuri Kale pure Kale 

I 

Sona- Saru Surja- Standard 
Grain. (34). 36. line. local. Dhairal. 

I 
mukhi. Aus. mukhi. Mean. error. 

I I I 

65.55 1 ! 
Mean graiu weight of 100 '13·35 '10'80 '10·05 55·35 54-'15 44·95 42'85 59·'10 2·'18 

plants in tolas. 

, 
Percent. 122'66 118·39 117·14 109·62 92-56 91·56 75·17 71·66 100-0(\ 4·65 

Straw. Kele pure Jhanji Kele Bhutmuri S.lna- Surja- Saru Dhairal. Mean. Standard 
line. (34). local. (36). mukhi. mukhi. Aus. error. 

Mean straw weight of 100 97'5 97'0 ".~!--::- 62-0 58·0 58·0 76-1 4-29 
plants in t.>la8. 

Percent. 128·1 127'4 81'4! 76·2 76-2 100'0 6·6 109·7 I 109-0 i 92-6 

\-
-



ENCLOSURE A.·I. 

Chill8urah Farm. AUB paddy (long Ibip) teet 1932-11. e, ... rietiee x 10 (&;adomiMci 
Blocks). 

A .... of hb·plot.-I"Otb .-.1111' X t·). 

Kele I Jhanji Bhut- Kele Dhairal. Hean. Stand. 
Grain. (pure I (3'). muri (looal). - ard 

line). I (36). error • 

- . 1 

-
Haunds per acre 21'67 10·05 20·115 10,03 16·06 19,'" 0'63 

:fer cent .. 100'!IC 10"77 102'23 101·61 II'" 100·00 t'09 .,. 

- - -
Kele Kele Bhut. Jhanji Stand. 

Straw. (local). fiure muri (U). Dhairal. Hean. ard 
ine. (37). ... error • 

I 
Maunda per acre I 20'1 17'9 16·0 13,7 20·. II" 0·' 

I 

Percen\. I n"8 109'8 102'2 83·9 79" 100·0 1'3 



'\I1domised Blocks). 

~ 
1<0 
..::: c 
~ 
! :a o 

Indra­
sail. 

I 
Patnai I Jata­
(local)_ kalma. 

i 
I 

I Dx I 
Dudsar_ (U5)_ 

123-1 

02-20 

Nagra 
10cal_ 

I " 
'I~ per cent_ _ 13 

Size ofsub-plot~-9' 9" X 0' 0"_ 

Nagra Bad- Sindur Nagra Staodard 
local. Ka:am- mukhi. 36/13_ Mean_ error_ 

uti (26) 

122'2. 

01-52 

Bank­
chur_ 

183'0 

85'81 

120-7 ll6-8 

00-40 87-48 

Bolder_ Patnai 
23 

G08aba_ 

173'5 172'0 

81'4 80'7 

11l-9 1 133 -5 

83'81 100'00 3'24 

Bad­
kalam- ; 
kati 
26. 

Mello. Standard 
error_ 

1--
150'0 I 213'C6 10'3 

74'6 1 100 '0 4·8 
i 



ENCLOSURE B.·2. 

Chinsurab Fann early Aman paddy (Small strip) test 1932·33. 12 val'ieties x 10 lRandomi8ed Blades). 

Bbara· Badkal· 
Grain. Nagra. Dud. Lati. DxI Nehara .Thinga· mar. mkati KXC C22X KXI Nehara Mean. Standard 

41f14. 8&1'. sail. 13. FelccW. -ail. kaJ Il. 165. 89. R22. 34. lo"al. error. 

Mean grain 
w"'Iighto 
100 
plants in 
t,)la~ 136·70 124'20 120·45 115·75 115·45 114·90 108'70 99'65 94·10 91·50 75·00 28·35 101·81 3'85 

Pec cent. '134'26 121·99 118'30 113· 69 113· 39 112·85 106' 76 94'93 92·42 89·82 73·66 27·84 100·00 3·79 

. Straw. Dy.I C22XR Dud. Lati. I N'gra Jhinga. Nehara Bba,.· Badk.ll· KXC KXI Local Mean. Standard 
(13). 22. Bar. eail. 41/14. sail. ".Il'ectf'd. mar- mkati 89. 34. Meharu. error. 

kanll. 65. 

Mean straw 
weight of 
100 plant.· 
iI. tuia •. 202'5 192'5 192'0 189'5 181'5 179'0 171'5 147'5 137·5 125·0 109'5 108·0 161·3 7·07 

Prr (·er.t. 125·5 119· 3 119·0 117'4 112'5 110·9 1(16,3 91'4 85·2 78·1 67·8 66·9 100·0 4·3 



ENCLOSURE B.·3. 

Aman paddy (long stl'ip) test '932.33. 
Chinsurah Fl'l'm 10 varieties x 10 (Randomised Blocks). Area of sub-plots-lfaOth acre (124' 6· x 7'). 

Nagra. Kalam· Dud· Bha~a· Nagra. Lati. Nagra Indra· Jhin· DxJ. ltlean. Standard 
Grain. 41/14. kat·i. s'\r. In'JoJlik. 6S/6. sail. local. sail. ga~il. 13. t'rror. 

147. 

Maund!l per alJrt' • 37·07 36·99 36·92 36·90 36·28 35'69 31·33 33·3a 29'32 29·19 3i·6 0·88 

Per oont. 107·1 106·9 106·7 106·6 104'8 103·1 99·2 96·3 84·7 84·3 100 2·66 

Jhin· Kalam· Dud· Nal{ra Indra· Bha.-a· DxI Lati· Nagra Nagra Mean. Standard 
StrolW. gasail. kat;· liar. 41/14. Rail. manik. 13 ... il. 611/6 . loc.u. error. 

" 147. 

-
Maund~ per "ere . 69·3-& 68·15 66·73 62'88 61'77 60'23 56·13 52'97 52·17 liI'37 6-)·18 2·28 

Per llt'nt. . 115' 21 113·49 110·87 104'47 102'63 100·09 93·26 811·01 86'68 8."),3; 100·00 3·79 



422 

ANN2XURI! II. 

ANNUAL RI!POBT OF mil RICK Rl!sl!ABCH OFFICER, BUBMA, FOB THI! YIIAB 1932-33. 

Introduction.-A five-year scheme for Rice Research financed jointly by the Em­
pire Marketin~ Board and the Imperial Council of Agricultural Research was sanctioned 
loy the ImperIal Council of Agricultural Research in August 1931 and work connected 
with the scheme commenced at the break of the monsoon in June 1932. The original 
grant amounted to R •. 2,41,736, but it has been specially requested that expenditure 
.hould be reduced as far as possible on account of the present financial stringency. 
The original scheme which provided for a ~mall separate station and the recruitment 
of a special Research Officer was abandoned, and it was decided to utilise part of 
the eXIsting Agricultural Station at Hmawbi situated on the Rangoon-Promp Road 
31 miles north of Rangoon, and to place :in officer of the Indian Agricultnral Service 
in Charge of the Hmawbi Agricultural Station and the Rice Research Scheme. 

This resulted in a serving in land acquisition, layout of the land, and to some 
extent on the Imildings and equipment. Jt. was necessary to erect a laboratory, drying 
shed, and seed drying platform only, as the additional accommodation was provided 
in existing buildings. • 

Centralisation has also the advantage of enabling the staff employed under the 
~cheme to keep in close touch with workers dealing with other problems connected 
with rice cultivation and improvement thereby facilitating the co·ordination of work. 

The huildings were completed in December 1932 except for laboratory fittings 
that were not finally completed till March 1933. 

Soil alld Climate.-The soil and climatic conditions are fairly typical of Lower 
Burma from where the whole of Burma's exportable surplus of rice comes, except the 
two coastal Divisions of Tenasserim and Arakan where the average raiqfall is over 
200 inches per annum compared with 85 inches to 100 inches in the other rice· growing 
tracts. 

The soil of the paddy land is old clay loam alluvium with a stiffer subsoil, over­
I,,~ ill'! hI ;!rf:tle>' <lenths layers of .flaty hlue dav. sand and grr.vel. The soil dries 

-out with great rapidity after harvest and bakes to a cement· like hardness as a result 
.of which cultivation can only be effectively carried out during the monsoon. 

Analyses of Hmawbi Farm paddy soil as carried out by the Agricultural Chemist, 
Burma, are shown below :-

Chemical Analysis. Percent. Mechanical Anal) sis. Soil per- Subsoil 
cent. per cent. 

fl) (2) (3) (4) (5) 

!Insoluble Residue 63·87 Gravel and stones .. .. 
Soluble Silica Iii' 26 Fine gravel .. .. 
Ferrio Oxide Fe. O. 3'63 Coarse sand 3·9 3'3 
Alumina AI. o. 10·07 Fine sand 2'9 4'2 
Lime CaO 0'29 Silt 33'1 24.-1 
Magnesia MgO 0'29 Fin'" silt 43'5 49'1 
Potash K.O 0'57 Clay, 9'1 14,'5 
Soda Na.O • • I 0·36 
Sulphurio Acid SO. • 0·08 
PhoAphorio Acid P .0 • . 0·03 
.carbon dioxide CO. • • 0·02 
Organio matter and combi- 5'53 

ned water. 
()rganio Nitrogen • ·71 
.AvailablePhosphorio aoid ,0029 
.Available Potash • 'IO·n 

I 
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Th@se soils are acid and have a pH va'.ue in the vicinity of 6'1 for the top ailt 
incbes and 6·35 for tbe IUbIOiL 

Tbe year consiste of ~wo distinct _:IDa, a wet period of bigh humidity durin. the 
lOutb,west. Dl;ODaOOO fro~ May till October. ~uring which the "'mperature rangel from 
a m~a~ mUlmum of 84 F. to a mean minimum of 75· F; and a dry .,.riod of low 
hum'~'ty from November till May. During tbe latter period there i. a Ihort cool 
spell ID December and January with a mean maltimum of 83' F. and mun minimum 
of 64° F., but. thil il followed by a bot dry period from February till the break of 
tbe monsoon about the middle of May during which tbe average mun m8llimum tern· 
perature. rangel round about 97· F., and the m@an minimum aLout 76' Y., the hillh. 
eat mUlmum temperature recorded being 107· F. and the minimum 58· F. 

. Th~ meteOrological data recorded on Hmawbi Farm for the yetlr under "POrt .... 
given ID tbe ltatement below :-

,.; ~ 
~ AggJ'f'gate rain. ... ... .~~ rail from I.t Mean 

II 

'" r! oTanuary to the TemperatUl'e. 'tI -... ....: ~f! end of the ),IIaI' • 
Months. c :! ~I>. Of c ... .:: 0-

'0 'e E! .. ~ 0 

'" in: !dalli- Mini • ..c .<: 1932. Normal. e .. e f mum. mum • .:: :s 0 .. ~ 
0-z ::!! z 

( 1) (2) (3) (4, (5) (6) (7) (8) 

Inches. Inches. Incb_. Inches. 

January .. .. 0·05 .. 0'05 117 69 
February 1 0'24 0'01 O'U 0·06 II:J 63 
March .. '.' 0'28 0'24 0'34 97 68 
April 1 0·20 1'61 0·44 1'115 99 75 
May 7 1'63 8·88 2·07 10'83 98 77 
June 21 15'}5 18· 61 17'22 29·44 116 76 
July 28 23 19 23'46 40·41 52·89 84 76 
August 15 13·05 21'48 53·46 "'37 86 76 
September 16 13' 81 ,14'57 67 27 88'94 84 78 
October 12 9'80 8'73 77'07 95'67 86 76 
November 2 0:29 1'86 77'36 97'53 87 73 
December .. .. 0'15 77'36 97'68 U 6 ... 

. - -
Total )Oa 77'38 97'68 77'36 97'68 .. ., 

The rainfall recorded during the year is by far the lowe.t on record, being 20 
inches below tbe normal. The monsoon did not break till the first week of June, and 
there was practically no rain in May, which resulted in CDltivatioo beill, .bod • 
fortnight later than uBual. Tbere wae very heavy rainfall in the last week of July 
which caused a certain amount of flooding, and tbi. waa follOWEd later by • period 
of low rainfall early in the tbird week of August which had an advene effect on 
newly transplanted areaa. Tbe late rainl, however, were good and .. satisfactory crop 
was harvested. 

Cultitiatio7l.-Tbe area caltivated by the Rice Re.!earch &dioD was 10 acr"­
Ploughing commenced on tbe _10th of June, nurseries were IOWn from 20th to 28~b 
June, and transplanting was carried out from tbe 20th Jaly to 3rd Augut. 

Harvesting commenced on tbe 24th NO'Vember and was finisbed on 22nd December 
1932. A dressing of Nicifoe containing 18 per .:.ent. X. and 18 per cent p. O.at the 
rate of 100 lbe. to tbe acre was applied to the area, a. the fertility of the lOil i8 
Jlot high and past. experience baa shown that it is ~n~~vi .. ble. to ap~ly !:"myar,~ 
manure to plant breedinlJ areas, on accouut of the poaaIbility of IntrodlUlUll ropea 

into tbe-aublequen' czop. 
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StaH.-The scheme was .torted on lat June 1932, under the temporary supervision 
-of Mr. R. Watson, I.A.S., Deputy Director of Agriculture, Southern Circle, but 
before thi. time a programme of work for the year had been drawn up by the 
writer while on Bpecial duty. U Saw Shwe, B.A.S., Class II, an officer with pre­
vious eXperience in plant breeding was appointed A •• i.tant Rice Research Officer, as a 
temporary measure, on the 1st. June 1932, and U Thein Aung of the Subordinat&­
Agricultural Service wa. appointed Research Assistant on the 5th July 1932. 

On return from leave on the 10th November 1932, I was appointed Rice Research 
Officer and assumed charg6 of the scheme on that date. Dr. B. P. Pal on his 
return from England, where he had been studying plant breeding as a Burma State 
Scholar, was appointed- Assistant Rice Research Officer in place of U Saw Shwe from 
the 1st March 1933. 

Two fieldrnen WE're appointed from lot June 1932, and a third was appointed from 
1st February 1933, the fourth sanctioned post remaining vacant throughout the year. 

Scheme 0/ Work.-The rices of the country had already been classified by the 
Agricultural Department into five groups, according to length, breadth and thickness 
of grain, and the ratio of length to breadth, as shown in the statement below which 
has been included here for reference :-

Dimensions of grains. 

With husk. Husked. 

Group Index. Group name. 
Length in Length Lenl!th in Len~th 

mm. Breadth. mm. Breadth 

(1) (2) (3) (4) (S) (6) 

Over Over Over O"er 
A EmatA 9'40 3'30 7·00 3·00 

{ 8·40 2'80 6'00 2'40 
B Letyw87in. to to to to 

9'80 3'30 7'00 3·00 

J 7·75 2·40 5'60 2·00 
C Ngasein to to to to 

L 9'00 2'80 6'40 2'40 

{ 7'35 2·00 5·00 1'60 
D Midon to to to to 

8'60 2'40 6·00 2·00 

{ 9·00 2'25 6'40 2'I~ 
E Byat. upwards. to to to 

3'00 7'35 2'50 

Most of the rices can be fitted into one or other of the groups and although a little 
overlapping in the length of the grain may be observed in the above classification it 
does not t.tke place in th~ -prollOl·tion of length to br .. adt-h. <,xcept in the E and A 
groups, which however are readily distinguished by other characters. 

A grain which is broad in proportion to its length is descrihed by millers ao a 
bold grain, and generally sp~aking suffers less breakage in milling than long thin 
grains. A and B groups are thin grains, and C, D and E groups are bold grains. 

Each of the groups is again divided int.> early, medium and late maturing varieties, 
but there is, speaking generally, an increasing life period from A to E among the 
unselected varieties now cultivated. .The unselected varieties lack uniformity in size, 
shape and hardness of the grain, and aloo in other characters. Grain with a red 
pericarn whi~h is nn undesirahle feature for milling, is present in unselected varietiea 
in considerable proportions. A few awned varieties are also found, but awnless varie­
ties nre by far the most widely cultinted. 
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Although the requirement. of the trade for the differen' world market. ill whiclt 
Burma rice is sold were known before the present scheme .u .~, a qu._tlun"lUr. 
wal submitted to the fonr Chambers of Commerce in Rangoon to obtain the lates, 
information regarding merket requirement. end the types ia greatest demand ia each. 

The replies showed that the greaten demand is still, .. bas been the ~ ia the 
past, for the N gasein type of graia, bu' this type bas .ullered m_ in W utero 
markets on account of competition from America, Spain end Italy, and the upon of 
Burma rice to Europe is now only about. hall a million ton. per annwn, compared 
with over a million tona in 1913-14_ In Eutem market. this type of grain i. also in 
general demand, but in these market. it i. subjected to increasing competition from 
Siam, Indo-China, and Japan. The Emata, Midon, and Byat. types are alao aold in 
all markets, but they are relatively of leu importance than the Ngaaein trpae. The 
Letywezin typel are in demand mainly for parboiling and the,. are aold ID markets 
where cheapness i. the main consideration. 

The work carried out during the year ha. been of a preliminary character, lIuad main­
lyon what has been in hand at Hmawbi Agricultural Station for a number of ,....,. 
with a view to intensifying it, and it may be described under four main headings _ 

(1) Work on Hybridisation_ 
(2) Work on Pure Linea and Selectiona. 
(3) Genetical Studies including Correlation Studies. 
(4) Yield and Qualit,. Test.. 

Hybridi,ation.-A considerable nnmber of crOlsea had been made on Hmawbi Agri. 
cultural Station during the last eight year. with .. view to obtainin, impro.,.d t1p88 of 
rice for the world markets in which Burma haR been experiencin, increuin, oompetitioa 
from other rice-producing countries_ 

A large amount of data regarding these had already been recorded, but the work 
had assumed Buch magnitude that the available ltaff could not cope with it. 

Two hundred and one hybrid cultures, the progeny of crone_ between local pure 
Itrains, and also between local strainl and exotic varieties, together with all recorda 
relating to them were therefore taken over to the Rice Relearch Scheme for further 
and more intensive study. 

The cultures were examined plant by plant in the field, .nd their phy.iological 
and morphological characters recorded. After preliminary selection in the field the 
cultures were examined plant by plant for gralD characters. Hullinl test. to deter. 
mine t.he outturn of whole rice were carried out in the culture. of JI. and F. ,enera­
tions. For this purpose an improved steel pounder with thro;e mortar. in one of 
which a parent standard variety was pounded was uaed, and a con.tan~ number of 
strokes (1,500) were applied in pounding. The outturn of whole rice from nearly 
all hybrids exceeded the parent varieties, some giving almost twice the outtum. 

General notes regarding the different crosse. are given below, BI work connected 
with" them was still in progress at the end of the year nnder report_ 

XF .(Ngasein Cl5-lOxNgasein C14-8) i. II eros. between two local pure .train. 
with the object of trying to obtain a form with the good quality rice of CIS-IO, and 
.. life period similar to or shorter than C-14-8, as C-15-10 ia too long-lived for culti. 
vation over a wide range of conditions in Burma, though it po888II88 rice of ncellent. 
quality. 

Fifty F .cultures were under study during the year, thirty-five beinjf discarded end 
the remainder carried on for future work. The life periods of different. cu1turee 
ranged from 155 to 175 days, which is suitable for m08t conditions, and is shorter than 
that of any of the parents which are 190 and 180 days. Segregation for life period 
in this cross as well as in others now under study is transgr .... ive_ The riCH though 
varying from culture to culture and al80 within the same culture are in all casee 
hard and translucent with little or no abdominal white, bnt the grain is not. 10 big 
and bold as in cross Xa referred to below_ The hulling percentages in those tha' 
have been retained are good and the rices approximate to the amaller Java types of 
Ngasein. Some of the culture are almost homoz~·gou.. for the more apparent charac­
ters at least_ 

.. XaF (CI5-10xC19-26) is a croSB between two local Atrains with the Mme object .. 
10 cross X above. Seventy-three cultures Were uoder study, and forty-three were die­
carded, the remainder being carried on for future work. 

The geDl;ral growth o.f the cnlturea. de~ved from this crD8I was very good and 
better than 10 the preceding cr088, and It. 18 on the whole the more promiaing of the 
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two. The types of grain can all be fitted in t.o the N gasein group, fIOIlle of them 
being !arlie, bold and translucent with practically no abdominal white and approachiDjf 
the Amencan Blue Rose rice in appearance and quality. The existing cultures ranged 
in life period from 155 t.o 1'(5 days, and the hulling p£.rcentages of those that have 
been retained for further Itudy al'e higher than any of the parents. 

The cultures are It ill heterozygous for several characters. 
Xb F .(C19-25xCI5·10) is the reciprocal cross of Xa above. Three F. culture. 

'll'ere under study, all of which W6re discarded on acconnt of the comparatively poor 
quality of the grain, compared with that of the reciprocal. 

Xc F" (C19-26xC14-8) is a cross between two local strains with the same objcet 
a. in the preceding crOBses. One F culture was under study but was finally discarded 
for poor quality grain. 

Xe F • (Honduras x A16·34) is 1'1 cro~s between American Honduras and a local pure 
Itrain, both having much the sam& size and shape of grain, but the quality of 
Honduras is Buperior t.o that of the local strain. The object of the cross is t.o try t.o 
obtain a form producing grain similar to Carolina which will be suitable for cultivation 
under local eonditions, as Honduras like all 6ubtropical rices that have hithert.o been 
tried i8 precocious when grown under the tropical conditions obtaining in Lower Burma, 
and it gives a yield of only about half tlat of locpl varieties. 

Twenty F • cultures were under study dul'ing the year, ten being discarded and the 
remainder carried on for further study. The types of grain were generally hard and 
translucent, and growth varied from fair t.o vigorous, the cultures being heterozygous. 

X/F. (A16-34 x Fortuna) is a ,cross between a local pure strain and the American 
.variety Fortuna with the same object as in Xe: 

Fifteen F. cultures were under study, eight being discarded and the remainder 
retained for further study. The grain is not so good in this cross as in Xe, but the 
growth is much the samll in both. The cultures are still legregating for several 
characters. 

XgF ,(BI5·1 / Honduras) is a cross between a local strain and Honduras with the 
lame object as the preceding two crosses. Two F, cultures were under study both of 
which were discarded for comparatively poor quality grain. 

XhF ,(CI9-26 x Honduras) is a cross between a local strain ~nd Honduras. Three 
cultures were under study, all of which were finally discarded for comparatively 

poor quality grain. 

XkF .(DI7-88 x Aikokku) is a cross between a local strain and a Japanese variety 
Aikokku. Both have much the same type of grain as regards size and shape, but 
the kernel of the local ~train is rather soft and chalky while that of the Japanese 
variety is hard and translucent. The object of the cross i!l' t.o try to produce a form 
luitable for local conditions with grain of the quality of the Italian, Spanish and 
American "Japan" rices that have competed so successfully with Bunna rices in recen~ 
years in Western markets, as it has been found that the sub·tropical rices Japan 
cannot be successfully cultivated in Burma. 

Fifty F • cultures were under study, 27 being discarded and the remainder re­
tained for further study. Growth in the field varied from fair t.o vigorous, but the 
cultures are still segregating. 

The grain is generally bold and translucent. Partial sterility has been fairly 
common in some cultures of this cross, but this is a problem that it is proposed to 
inves~i~ate more fully from next year onwards. Some of the cultures, however, are 
promIsing. 

XmF I (Shinriki xD17-88) is a cross between Japanese Shinriki and a local variet,. 
with the same object as in X 

Five F I cultures were under study two of which were discarded, on account of 
general lack of vigour, compared with those of th!' 

XoF. (C15·10xBlue Rose) is a cross between a local pure strain and American 
Blue Rose. Both parents have much the same type of grain but that of the American 
variety is the more translucent. Two cultures were under study but only one of them 
proved t.o be a genuine CroIS. Partial sterility was marked in this F. culture and 
the problem is .till nnder study. • 

The following crosses were made during the year, the first three mainly for the 
Improvement of quality, and the remainder for genetical work on the inheritance of 
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• characters, J,he mod' important of wh;,'~ are,. tra~ •• lu.:ellcy . and opaqu.n... in tb. 
,raiD, aize and shape of grain, and abdollllnal white lR tbe Ir .. ln ~ 

1. C1S-10 And American Blue RoM. 
2. C19·26 and American Blue Rose. 
3. Byat (Bilat Kaukkyi) and Blue Rose. 
4. Md.D 29·166 and A2/!-6. 
5. C15-10 and .A28-6. 
6. Dl7-88 and C-IS-10. ") 
7. C1S-10 and D17-88. ~ Reeiprocal. 

8. D17-88 and B26-12. ") 
9. B26-12 and D17-88. ) Reciprocal. 

10. Md. C28-17 and D17-88. 
11. A28-6 and Minthamauk. 
12. A28-6 and Mohmyaw. 
13. CIS-10 and Kauknyin. 

'It i. doubtful if it will M posaible to carf)' all the .. beyond th~ F. Ilenention oa 
-account. of the work that. their study will involn, and only thOM that appMr to 
provide the most. suitable material for tha proposed innstigation will, thenlore. be 
carried beyond that. stage. 

PUFe Line. and SelectioM.--One hand red and forty HCOnd-y~ar sel~tion. previoual, 
selected on the Hmawbi Farm and comprising 49 Emataa, 28 Letywezina. 41J N ,ueiUII, 
16 Midon8 and 2 Byate were under study, all of which wa,. uaminad plan' b, plad 
in the field aa in the cale of the hybrid culturee. Data wera recorded ".ardin. tin.­
ing, length of panicles, length of life periold, weight and .ize of pin, habit of srowtJl, 
and colouring lR different vegetative part.. 

At the end of the yea.r the dota wer .. still heinjl a""lveed a. a batoi. for future work, 
in connection with the studT of pure lina &election and alao h,bridieatioa. Data tha' 
nave been recorded in prevloue year. in connection with pure line ..tactioa are abe 
being atudied and it "ill take lOme time to complete the work. 

Of these selectioUII, one hundred and sbrteen were of indigeuoWl .. rieti .. , ancl 
-twenty-four were exotica from America, Japan, lava, and Siam. The lubtroplcal 
-varieties of Japan and America do not appear to ba lui tabla for cultintioa under 
10cal conditions. They are precocioWi and mature in 90 to )00 da,. compared with 
1S0 to 180 which is about the range for moet cultivated varieti ... of the countf)'; the 
:yield of grain from the subtropical varietiel il only about half of that from local 
lItrains. Most of the Jav" and Siamese .... rieties are fairly limilar to local .. rietl .. 
but in most cases they are rather too long-lived for cultiyation over a wide Faolte of 
conditions in Burma. The .... rietiea hitherto obt.ined from theM COIlntri .. han not 
been pure and _everal cultures have been ilOlated for further nud,. 

Seventy-nine of the pure linel were finally diacarded mainl, on account of t.ha 
-comparatively poor quality of grain, ami the remainder, witla the esception of the 
~xotics, are to be handed back to the Botanical Seetion, Hmawbi Fano for fartt.. 
study next year, al the staff under the Rice Research Scheme will be full, emploJe4 
-in other research work and work connected with the croaees now under atad,. 

Genetical W Mi.-The geneticalw01'k carried out during the year hae been of • 
-preliminaf)' nature. A large amount of data that han been recorded on Hmawbi 
Farm in connection with pure line lelection and more recentl, in connectioa with 
hybridisation was still under investigation at the end of the year under report u 
1Itaff was not availahle for the work till towarda the end of the year. 

The mode of inheritance in a "rogue" found in a pure Itrain D11-88 under diltn­
bution was investigated and the "rogue" 11'&1 found to be the relUlt of a erose with 
BOrne other strain not yet identified. The progeny .howed aegregation for coJoar ill 
the vegetative part., for grain characters, etc., and grain from aelected plante will be 
grown for further atudy. 

Inheritance of colour 11'18 .tudied in the c:roI8 Al6-34xFortana. 
A16-34 belongl to type I and Fortuna to type VII. Seven F • plaut. ware IIY"II • 

• ix of type VII and one of type I. 
One type I,clant and one type yII plant ~ere homozygolll but the remaining 

five type VII pants .howed 8egre~atlon lr'V1n" slmpl" 3:1 ratio of coloured to non­
pigmented plants, with the exception of No. 35 which gave a 2: 1 ratio. There ia 
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evidently a very complete linkage between the various colour factors, similar to that 
noted by Hector in India. 

Apparent segrel.iation on the. panicle. for pinkish ~nd white grains was notic.ed. i? 
plant. from a COlmbatore stram. As 10 no ca.e dId a pamck produce all plllkI,,, 
0')1" all white (,rnino it· will he n~ce'8arv to "row ~rain. of hoth colours fer at le.<t 
another generation to see whether the variation in colour may not be purely physio­
logical or possibly pathological. 

Segregation on the panicle or chalky or translucent grains had been previously 
noted in a cross between glutinous and non-glutinous rice. An examination of panicles 
from two 'ultures of D17-88 and Aikokku cross, suspected of segregating however 
failed to establish segregation within plants or panicles of the same plants. Both 
parents are non-glutinous . 

.As noted in a previous paragraph crosses were made during the year for research 
'on the inheritance of size, shape, hardness and translucency of grain, as the main 
research problem to be tackled but it is also proposed to study "hybrid vigour" and 
partial sterility. 

Correlation work between yield and other characters was commenced during the 
year and for this purpose four hund"cd plants .)f each of four ,'arieties grown 011 

another part of the station were selected. In the field the following records were made 
-height of each plant, number of tillers, flowering date of main stem in each plant, 
flowering date of each tiller of each plant, and in the laboratory where work was still 
in pro;:rc •• at the end of the veal'. weight of each plant. wp;ght 01 !!rain ner panicle 
and per plant, and length of each panicle were being recorded_ The grain from tillers 
emerging on the same day (within a variety) is being bulked to be tested for quality 
as far as is possible with the small amounts available, as there is a theory that grain 
in the later tillers is usually smaller and softer than that in the earlier formed tillers. 
The work will take several months to complete. 

In the coming year it is proposed to commence studies on growth and yield on the 
lines of Engledows work on wheat. Yield and quality are both of great importance 
in Burma as the crop finds its way into so many markets of the world, and it is 
the crop on which the prosperity of the country mainly depends. 

To determine the effects of ilifferenf.methods of drying paddy sheaves after harvest­
ing on breakage in hulling a preliminary. teRt was carried out with one of the pure 
strains A16-34 grown on the farm. It was found that there was no appreciable 
difference in outturns of whole rice from samples dried in the sun and under shade 
for periods of five. ten and fifteen days resDPctivelv. hilt it ha, been founn from nad 
experience that rice exposed to the sun for a long time becomes sun cracked and 
breaks readily in hulling. In order to find out the maximum period the sheaves may 
be left .exposed to the sun without sun cracking of the rice a further experiment is 
necessary, as it would appear to be longer than fifteen days under the conditions 
obtaining during the year under rflPort. 

Yield Test.-:Five yield tests in four randomised blocks, and one Latin sqdare 
were carried out, there being six replications in each case. Notes were recorded on 
flowering, ripening and hulling of the strains nnder test. The statistical analyses of 
the yield figures are summarised in Appendix I. 

Twenty-seven strains were discarded for poor yield or quality or a combination of 
both, and those that have been retained will be handed over to the Botanical Section 
of the Farm for further test. . 

Expend,ture and Accounta.-The original amount allotted under Supplies and Ser­
vices was Rs. 10,000 of which Rs. 820 was reserved with the High Commissioner for 
India, London, for the purchase of stores from England. The total expenditure under 
this heaQ for the year ending in 31.t March 1913, was Re. 5,463-6-6. 

Out of Rs. 4,540 allotted under ('Q"tingencies, Rs. 2,120-13-6 was spent during the 
year under report. The expenditure incurred under these two primary units during 
the year 1932-33 is shown in Appendix II. 

Receipt,.-No sale receipts were realised as the stock was still in hand at the 
end of the year under reporl - J. W. GRANT, 

Rice RuemcA Officer,· Burma_ 



APPENDIX 1-
YlBLD TB8T No, I, 

Strain, , , • • lI8-34 A28-28 A28-27 BI5-1 A29-9 A29-22 B29-I9 A30-' A30-I5 B27-2 B29-6 BSO-27 Heao 
AveraJle yield ot araln In Ib.. 2,090 2,07S 1898'76 1971'25 1943'75 1,970 2062'Ij 1923'75 2,125 2162'52073'75 1826'252010'2 

S.B, Remarko, 
78'SO iJld not ...... 

tb. Z teat, per &Cl'e. . 
Average yield percent, 103'97 103'23 N'H 98'07 96'70 98'01 102'61 95'71 105'72 107'511 103'17 OO'8C1 100 8 '110 • 

8traln 

Average yield 01 grain In lb., per acre 

.& verage yield p:. ~ ent, 

~ 

StraIn 

Ave ralle yield of ,:aln In lb., per acre 

.& veraae )' Ield POl cent, 

8traln . 

AYUlleo ylel" OIl/raiD iD lbe, per &eft 

A Yeroll. yiclot per etllt, , 

'Strain 

Avenll" yleW 01 ,raID iD lbe. per _en 

Annse yield ~ ... 1. 

YIBLD TBST No, II 

B16,1 .122-53 A28-8 A28-6 .126,3 A28-1 A2.H .128-5 B30-2 B20-12 .130-17 B27,II B28-1I1 B211,6 

1663'75 2,220 2187':; 2,001 l,n9 2,002 1,865 1,925 1,980"1882'5 2,4U 1,1130 1,784 1,1111 

811'07 118'84 118 '03 107 'Ill 95'24 107'17 119'84 10S'05 10~'1IS 110'07 183'61 10S'S2 1)5'60 102'80 

B2D-28 C27,5 C2807 C2D-14 CIO-I0 CIO-IS XI', XI', XI', B24-112 X- I," Bemark .. 
183 126 186 

1,1144 1,871 1,891 1,734 1,647 1,881 1847 '/I 1,085 1,868 1,650 1,_ 81 '78 P~ the Z taL 

104'07 100'18 101'23 lIZ '83 82'82 89'l1li 1)8'58 110'20 88'8/1 iii '1)8 100 1'70 

YmLD Taft NO, I. 

CID-II11 A28020 .&28-1 A30-1 .&28-7 a .. 71 .\30-11 1lt .. 112 IltD-Ii Il10-1 1,'27-4 

1871'25 1443'711 2048'711 1643"76 1,200 1,186 1771'211 I,m 1511'71 llU'1/i 1,805 

101'71 123 '211 111'67 84'/10 120'84 120'000 17'84 N'" 87'" 104'1)8 l1li'70 

a.17 nOo14 lfplWu XI', XF, XF, M._ I,lL --...u. 
13.1 lU 186 

1568'7:; sua's 1701'2'> 10000'i 1~'7i 14:tl'211 11120'" U'" P.-d the Z """', 

110'17 111'H .. 'n "'II 87'20 71"7 1011 I'" 

• 
~ 



6tra~ 

Average yield 01 grain io Ibs. 
per acre, 

A verage yield per ceot, 

Stralo, 

Average yield 01 graio 10 lb., per acre, 

Average yield per ceot, 

CU·8 

1.603 

85'86 

C25·U C244 Bao·s 

2.53:> 1.952 1.993 

135'78 10!'55 100'75 

Dl7'gs 

1759'3 

96'lS 

YIKLD TEst No.4. 

Xlsa X128 XlS5 A26·9 A26·30 Theikpao 
Ngakyi 

C15·10 

1.!I~7 1.76S 1.465 2.168 1.978 1.458 1.66S 

101'811 94'43 78'U 110'12 US'9S 78'09 80'S4 

YIELD TI!BT No. 5. 

D30·18 

100S'S 

117'91 

DSO·23 Dao-.! DSO-7 D29·1 Mea ... 

1.78 1001'6 2023'S 1960'7 

9S'68 10S'91 110'5C1 107'63 

1830'1 

100 

l!:eao S.R. a.marks. 

1.8{\7 (5'2a P ...... ed tho 
Z test, 

100 lI'2Q 

S.B. Remarks. 

30'20 Pa&seJ U •• Z toot. 

2'70 



APPENDIX II. 

Btatemen! .howinu u:penditure in connecti"" lOW",.. BUrmG R~ Re«areA •• 'cAetn./r;r u.. 
• "ear eliding the J /el MareA 19:14. 

SUPPLIES AND 8IRVIC_s.-AUoImen'/or u.. rear R •. '.18/}. 

f -
Labora- lmple- Seeds. Wages. Manllro. Book •. tTnrlaaaifiE'fl. Total. 

tory. ment.s, 

::;:~ I:; .~ Re. A. P. R •. A. P. Re. A. P. R •. A. P. R,. A. P. 

Nil. 2,680 2 6 138 9 6 213 13 9 1.169 10 9 ~,463 CI 8 
I 

I 

CONTINGENCIEs,-Allotmet>'/orthe !lear R •. 4,540. 

Postage 
Fllrni- anli Tran~- Type. Books. Stationery. UncJ ...... i. Total. 
ture. Tele- port. writers. lied. 

gram •. 

Rs. A. Re. A. Rs. A. RA. A. Re. A. P. Rs. A. RB. A./ R ... A. r. 

964 13 225 0 23 13 M5 0 117 2 6 128 2 118 15 2,120 13 8 

PROGRAMME OF WORK OF THE RICE RESEARCH OFFICER, BURMA. 

Fall TIm YLm, 1933-34. 

(Hmawbi .A.gricultvral Station.) 

Paddy Ezperiment.t.-n) Continued observation OD l'8IIiduai ellect. of (a) Varietal 
RtlspoTlse to fel'tili,ers. (/,) Application of fertili""TI "t different tim .. s. (rl Optimum 
dressing of Nicifos, (d) Relative efficien?' of Ammonium Phosphate fertilieen, and 
mixtures of Nitrogenous p,hosphatic fertilieen, (e) Comparative ellect. of Lim. and 
Basic Slag on "Bad Patch' (f) Fertilieen OD late lOWing. 

(2) Effects of di1ferent dressings of Nicifol fertiliser applied annually. 
(3) Varietal broadcast sowing YIl1'llUS transplanting. 
(4) Pot experiment to. study ellect. of fertilieen on ''withered tipe" ia paddy. 
(5) Fallow experiments. 
(6) Manuring of nurseries experiment_ 
Botanical Section.-(I) Pure Line Selection work with Dietrid nrietiee, eight.y­

eight strains. 

(2) Maintenance plots and multiplication of pure_ .trains nnder. or for distribution, 
"'z., A16-34, A28-6, A28-8, A29-20, B24-19, C30-3, 019-26, 014-8, 015-10, C24-n, 
029-17, D17-88, B28-14 and C28-15. - . 

(3) Yield Testa (a) Early paddies, five etrain8, (b) Jdedium liftd padm., thiriJ­
five Btrains, (e) Long lived paddies, sill: strains, (d) Deep water paddi_, fiYe st.niD&. 

(4) Investigation of the effects of different water suppliee ia the field frem !owerin, 
to ripening date on the quality of grain. 

(5) Hulling testa of paddies nnder teet. 
(6) Germination and purity testa of paddiee under c1iatributioa. 
(7) Preparation of exhibits for Distrid SlunnI, and of AlDPte. and IJI8Cba- ,. 

_cIs.. 
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(8) All other Botanical work connected with paddy in the Southern Circle. 
Horticultural Section.-(l) Filling up and extending areas uuder mango, citrus, and 

JCew·piueapple. . 
(2) Continuation of investigation of t-he but indigenous stocks for the grafting of 

mangoes, and sapota, and for the budding of citrus. 
(3) Continuation of the propagation of fruit plante by grafting, budding and gootie 

-for distribution in the districts. 
(4) Manurial treatment of fruit trees. 
(6) Effect of pruning, root pruning, and ringing on the fruiting of different speciea 
(6) Continuation of the .tudy of the African Oil Palm with reference to oil p .... 

duotion, and its suitability for cultivation under llmawbi conditions. 
(7) Study and control of insect pests and fungus diseases of the different sp .... ies. 
(8) Trials with different cover crops. 
(9) Well irrigation experiments in the dry seaHOn on different species. 
Mducation.--Continuation of the Nine Months' Course of Training for the sons of 

landowners aud cultivators. 
Rice Research Scheh.e financed by the Imperial Council of Agricultural Relearch, 

[ndia.-(l) Study of 168 hybrid cultures in F s • .1<' .' F " F 7. and F p. generations from 
crosses between local strains, and local strains and foreign varieties. 

(2) Study of twenty.four subtropical varieties from Japan, Formosa, China and 
America. 

(3) Genetical studies connected mainly with :-

(a) Inheritance of colour in the vegetative parts of the plants and in the grain. 
(b) Inheritance of sterility in crosses between local strains and subtropical 

varietie •• 
(c) Inheritance of grain character~, including quality. 
(dl Hybrid vigour. 

(4) Investigation into growth and development. of paddies -with reference to the 
following main points:-

(a) Germination and growth in the nursery. 
(b) The effects of transplanting. 
(e) TiJ1er formation throughout the period of growth and "Critical period." 
(d) Ear formation. 
(e) Factors that may be associatsd with yield, for correlation work. 

(5) Yield tests of ten cultures of two crosses in the F 7' and F. generatious 
respectively. 

(6) Investigation into the effects of different methods of drying and storing of 
grain on quahty and milling. 

J. W. GRANT, 
Rice Reaearch Officer, Burma. 
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APPENDIX XL·B. 

NOrl! DATIID Taa 3BD FURUARY 1934, ay SIICRiTARY, Oil SUBlIICT No. 31. ApPLlCUIO. 
),ROM Taa UOVU.NMENT or BKHGAL rOR A GRANT or RI. 21,600 ll'UAD OVI. "va 
l"URS rOR A 8CItD1a or B.11811ARC11 ON ~ BIO,CB_ICAL AND PBYSloo-ClIlIJflCAL 
PROPERTIIS or RIC. AT Taa DACCA UNIVUIIlT1'. 

Attention is invited to the attached letter (Annexure I) from the Government of 
!lengal No. 1 datecl, the 2nd January 1934 forwarding a echem. (Encloeura I to 
Annexure I) for rice research drawn up by the Biochemical Section of the University 
of Vacca. fhe scheme involves so far a. the Council i. concerned, an npenditura 
of Ra. 21,600 spread over a period of five year., and i. for the _lideratioD of the 
Advisory BOMd. In thi. connection reference ia invited to the .ttached IChem. 
\Annexure II) of reaearch work on .the chemical and other propertiea of rice drawn up 
by the Government of Madras which is being r.ferr.d back to the local GOYIPrnment 
for the elucidation of certain matter. of detail. . 

i. The Vice·Chairman to the Council consider. that it will b. an adnntage to h.n 
the scheme (Enclosure II to Annexure I) .xamined in th. fir.t inatance by th, Com. 
mittee which considered the progress report. on rice research acham .. at the tima of 
th" last meeting of the Advisory Board held in August 1933 and which consisted of 
the following gentlemen:-

1. The Vice· Chairman , Imperial Council of Agricultural Rea..rch. (Chairman). 
2. The Agricultural Expert, Imperial Council of Agl'icultnral Research. 
3. Mr. R. G. Allan, Director of Agriculture, United Provine ... 
4. Vr. W. Burns, Director of Agriculture, Bombay. 
5. Prof. J. C. Ghosh. 
6. Roo Bahadur D. Ananda Rao, Offg. Director of Agriculture, Mad,... 
7. Mr. D. R. Sethi. Director of Agriculture, Bihar and Oriua. 
8. A representative of the Department of Agriculture, Bengal. 
9. Dr. F. J. F. Shaw, Imperial Economic Botani.t, Imperial Institute of Agri-

cultural Research, Puaa. 
10. Rao Bahadur B. Viswanath, Government Agricnltural Chemiat, Madraa. 
11. Prof. P. K. Parija, Ravenshaw College, Cuttack. 
12. Mr. M. Vaidyanathan, Statistician, Imperial Council of AgricuItur.1 

.Hesearch. 
tlecretary, Imperial Council of Agricultural Reaearch, Secretary, cz-olficio. 

In addition Lt. Col. A. J. H. Russell, Public Health Commiuioner with the Go!. 
arDlnent of India haa also been aaked to lerve on thi •• ub·committee if poaaiLI. II tb, 
scheme involves a study of human nutrition problem II well. The Committee will 
mef't at 2·45 P.M. on Tuesday, the 20th February 1934, in the Conference Room, Fim 
.1>'Ioor, South Block, Imperial Secretariat Buildingl, New Delhi: It. report will be 
circulated to the Advisory Board in due roune . 

.A1fNDuu 1. 

COPY or LETTI!B No. I, DATED TID 2ND JAJJUARY 1934, rROlI TIDi s.canuy 2"0 TIm 
GoVERNMENT or BKNGAL, AOBICULTURS .um IJlDU8TRlBII DIPAftnn:n, CALCUTrA, 
TO TID SacaIlTARY, IllPIBJAL C~CIL or AOBlccx:rua.u. BuuBctI. 

llubject :-.Ninth meeting of the Advisory Board of the Imperial coaru:iI of Agricultural 
, Research. 

With reference to your letter No. F.-6(11/33/G., dated the 6th December 1933 0It 
the suhject mentioned above, I am directed by the GoYernment of BeDgal (Mi~ 



434 

of Agriculture) to forward herewith, for inclusion in the Agenda of the meeting of the 
Advi80ry Board to be held in February 1934, the undernoted schemes, which have teen 
al'l'roved by the Provincial Agricultural Research Committee, Bengal together with 
.. ,levant exbracta from the minutes Of the meeting of the Committee held on Decem­
l.er 7, 1933, and to 8ay that the local Government. recommend the schemes subject to the 
tondition that. no financial liability devolves on them. 

Go. One hundred arid fifty spare copies each of the schemes will be forwarded to 
you direct by the Director of Agriculture, Bengal. 

• .• • • • • 
6. Scheme for Rice research drawn up by the Biological Spction, Chemic:>l Laboratory, 

liniversity of Dacca. 

Scheme for Rice 

ENCL081'RJ: I. 

Research drawn up by the BiochemIcal Section, 
Laboratory, University 01 Dacca. 

Ohemlcal 

lIiochemical and Physico· chemical investigations of the various samples of ric. 
grnwn in Japan are considered to be very useful subjects of study and many pUblica­
tim.. on this subject by Japanese investigators have appeared in the last decade. 
'lhese relate mostly to the prot~ins of rice eeeds (1), on the effect of the degree of 
polishing of rice on its absorption (2), on rice-oxidase (3), and similar subjects (41. 
It must be observed, however, that at present much better method. are available for 
ill'J('stigaHng the same problems. 

I!:uropean Iond American investigators have dealt with I'ice proteins and rice·starch 
mOhtly in connection wit.h their investigations on proteins and starch from other cereals 
(5). Many investigutious have of cOurse been carried out on the Vitamin B, content of 
ri~" poliBhmgB. ' 

Sen (61 has tarried out a preliminary chemical study of the rices of Bihar and 
U";ssa. Sen's paper also gives references to earlier work on the subject. Recently the 
AgrICultural ChemiBt to the Government of Bengal has done some preliminary chemical 
ollal~sis of a few types of Dacca rices (7).. Roth these investigations, it should be 
pointed out, have concerned themselves with the determination of moisture, ether 
extract, ash, total nitrogen, woody fibre and of some Of the inorganic constituents like 
lime. phosphoric acid, and potash. 

No systematic investigation on the physico-chemical properties, on the chamical 
,'omposition, on the enzymic digestibility, on thv nutritive value and on the vitami>: 
COllt""t of the different varieties of Indian rice appears to have been undertaken. 
lnveRtigations of the different properties' of the same variety Of rice grown under 
uit1er~nt manurial treatment have not IIlso been done. It IS therefore proposed to 
carry out a systematic end comprehensive investigation of the different varieties of 
I'ice grown in different parts of India from the abovementioned standpoints. All the 
investigationB will be carried out with pure line strains in collaboration with the 
Department of Agricultu)'e Experiments would be made with parboiled and sun· 
dried !'ice and with polished and unpolished varieties. 

f'/ly.ico.Uhem'fal properties.-Mr. G. V. Jacks, Deputy Director of the Rothamsted 
I;xperimental Station, in a letter to Professor Ghosh on this subject says, "I am 
aft-aid we ltave been unable to find anything very pertinent on this subject. We have 
searched our own files thoroughly and we have also made enquiries from the Imperial 
Institute and people who might have worked on it, but with very 1:~Ue success." 

One important property of different varieties of -rice that should be examined i$ 
the \later absorbing power aud the time taken to absorb the maximum amount of water. 
This would enable us to choose those varieties Of Indian rice which would be able to 
compete with American trade rices like Carolina and Blue rose which fetch higher 
prkes in Great Britain and other parts of the Empire because of their capacity for 
ab.orbing 1\ greater amount of water. • 

Another important physical property which might be examined is the fuel value of 
cliff"rent varieties. This might be easily done with the help of the "Oxy-calorimeter" 
of Benedict and Fox which is being used in the Nutrition Laboratory Of Carnegie 
Institution of Washington, Boston. This apparatus (8) enables us to determine the­
calorific value from the volume of oxygen required for combustion. 



"nio·CII"niCrtl .tlldll.-It i. propoaed to .tudy thoroughly t.be cbanica) eompoaition 
~f rice with special reference to ita .nutritional "a1u. N. emly ~ P'I"*ltallll of 
·",ther utract will PIt determined, but qualitative and quantitat.i .. det.nniuation ... ,U he 
made of 8ubstance& like stel'Ola and phoaphatid.. which ara "1Irf important from the 
ttalldpoint of nutrition. This Btnd, will be &II the more facihtaW heca ... of tbe 
micro-chemical methods whicb are In vogue in tbi. laboratory.' Prelimin.,." in" ... t'8a. 
tion of ether extract of rico) in thi' laboratory .hows the pr_nCl8 of aterola. .·or tbe 
.dptprmination of rice protein it is customary to estimate the total nitrogen and multiply 
It by 6'25. It must be remembered that all proteina.re not BCtnall)' efficient fo.· 
m;tritive purposes. Thus Mitcbell (9) by mean. of eome feeding nperimenta on rata 
.. howed that tbe biologir.al valuee of prot.ina frQm different aourcea wera quit. diflfftnt 

The following table eummarise. hi. re.ulta:-

Protein from. 

Milk 
Com 
Oat8 
Rice 
Potato 
Yeast 
Caeein 

lJi. l"gicAI 
valut'. 

113 
7% 
79 
116 

U 
8~ 

11 

Chemical analysi. can give UB eome idea about th. nutritive valuee of different rica 
;Pl'Oieins when the amounts of the essential amino-acids like cystine, Iystine, tryptophane, 
tyr08ine and probably histidine, proline and arginine which the allimals I:alln,;4 
synthesise and must, therefore, receive in t.b. form of food.tua, for their powt.b, if tb. 
p"oLeins are deterIl!ined. It ie, therefore, propoaed to iaolata the protain. from ric. 
by successive extractions with (a) water, (b} 8Olutio:1I of neutral aa1ta like 10 per Cl'nt. 
sodium chloride solution (e) dilute alkalinll 8OIutions, and with (d) 70-110 J)~r cent . 
. ~lcoho1. The nitrogen content of the rasidu,,1 rice will alao b. determined. Tbe pro· 
teins will then be hydrolysed and an lItt.empt made to. e.timata quantitati •• ly the 
abovementioned essential amino· acids. This i. really a very difficult ta..k and rnrtllOd. 
havt> not yet been perfected. Fischen' Ester method (10) and D"kin'. method (11) d'l not 

'come into consideration as they require very large amount. (100·500 gnn •. ) of "rokilJ 
to start with and moreover do not afford a quantitative Rparation and eltimatlon of 
.any particular amino·acid. Hoffmann's method (12) which require. only 0'6·1 grm. 
of protein characteriees a protein by di.tributinlt the nitrogen content of it. h)'drolytic 
decompoeition product. into three I/roups (a) ammonia nitrogen, (bl basic nitrogP1l, leI 
non· basic nitrogen and Osborne (131 add. 8 fourth fraction, (d) humin nitrog .. n. By 
following. the 8uggestion. of Gortner and Holm (14) 8 qnantit.ati.. m .. a.urc of 
tryptophane can be obtained by Hausmann'. method. Van Blyk.', method (16) .. hieh 
is b£ing tried in this laboratory haa the advantBtte of requiring 8 relati ... I. PmaU 
~.mo\mt (3 grme. or 18&11) of protein and pennittinl( 8 quautit.ati.... det.rmination of 
.arginine, histidine and lysine. The cystine COlD.. about 30 per cent. t"O Inw. 

Cystine and lysine can also be biologically determined by mean. of I..-dinlt ellperi· 
ments with rats. This will be referred to in a later .PCtbn. 

Quantitative determinations of aulphnr by Pregl'. and alao by Ter lorrulen', micro­
.Inethods will also be undertaken. 

It is also proposed to perform the rontin. dl'fermination of ""l1ulOl8, ash .nd 
luoieture, 

As regard. the inorganic constituents "fRid ..... the detI'rmina~on. of 11m .. , phosrborio 
acid, and pota.b, qualitative and quanti!.tiTe inn"til/ations Cor tbe pre,ence 0 rare 
metale like manganese and if one might be allo", .. d to fall'. copper, whicb hav~ been 
recently sbown to play a very important part in th .. prevention of anaemia, will .Iao 
be made. It might be mentioned that· Boyd and D .. (16) bRVe rec.ntl,. applied the 
method of quantitati"; spectroscopir ?-nal,.sis to the determination of tracea of 
manganese in urine. Examination of ri... pown IIndl'll' mannrial tnatmflDt Of tr_ 
.of ulanganeae and copper salta migh~ b. undertaken. 

Nutritional ezpe,imenf3 witl anima/A.-These experiments will be carried out 1I"0I'l 
tblt'e view'pointe, "iz .. Ii) biolollical dPl.erminatinn 'If the _tial amino-acid. cystiua 
and lysine: (ii) d.t.ermination of biologi('al ... Iue of riee proteTna; and (iii) erlimatioo 
c>/ vitamins. 



(i) Jlioloyicul d~terl1linutioll of '-Y8tine and ly.i .. e.-This might he done as recom­
mended by Sherman and Words (17) by comparing the gains in weight durinr; a 
period of 6 weeks made by standard albino rats (initial age 28-29 days) on a basal 
diet of limited cystine content but adequate in all other respects with the gai'18 made 
by strictly comparable animals on the same diet lupplemeDted by lrnown additions of 
pure cystine (or by known additions of rice protein whose cysnne content is to be­
<iet,>nnined). 

ft would he intere.tinlO: to eotimat. hot·h "hpfll;ralh- "nil biologicaU" the amounta 
~f the eBsential amino-acids of the . same varieties of rice grown under different 
mnnurial conditions. 

(il) JJiologlcal value of prot.i",.-This determination is very important since th~ 
biolugical value of a protein determines its nutritive value. It is proposed to folloy, 
tIle method of Chick and Roscoe (18) and of Fixen (19) who have improved upon the 
methoc.i of Mitchell (20). Adult male rats of 300-450 grms. weight in metaholism 
c3ges described by Hopkins and Ackroyd (21) with detachable wire floor introduced 
I>y Boas (22) and glass separators of Gross and COlinell (23) to effect quantitative 
ef'(,aration of urine and faeces might be employed for the experiments. The basal 
nitrogen expenditure will he first determined by using nitrogen free diets. In 
tiuc,:eeding experiments the same diets would be used with added rice protem in 
varying proportions (np to about 16 per cent. of the total dry diet). Care would be 
taken to provide for the adequate supply 'If vitamins B I and ~ % ID whlJlle ab •• mce, as 
ha. been shown by }'ixen, there is a considerable decline in appetite and the intake 
of calories hllcomes 100 low to allow reliable figures to be obtained for the calculation 
or hnlngiral vahte •. 

The relative nutritive values of rice proteins might also be determined as has 
been done by McCollum and co-workers (24) and by Mitchell (25) and by others (26) 
by maintenance experiments on rats. The consumption of food is generally ad 
lIbitum but it is essential as Mitchell points out that record of good intakes should be 
kept.; . 

Tt would be reallv interesting and useful to determine the nutritive values of 
protein from the s .. me variety of rice grown under different manurial conditions, spc­
CI&lly in view of the observation of McCarrison (27) on millet and wheat. 

Vitamin content.-&me attention (28) appears fo have been bestowed on some 
o(welles of rice with regard to their Vitamin B 1. It must be said, however, that 
qual~titative determinations in terms of international units proposed by the Health 
SectIOn of the League of Nations Itava not been done. It is prcpo>ed to examine 
the different varieties for the content of all the vitamins althougU-!t might be presumed 
that the ~mount. of Vitamins A. C, D are not likely to be large. Polished and un­
pOlished nce as well as rice polishings would be examined. 

l'itamin A.-According to "Vitamin-a Survey of Pte.ent Knowledge" issued by 
lh.) lIledical Research Council in 1932,· only whole grains of rice and wild rice ~ontain 
EOrnl\ Vitamin A. It is now proposed to make a search fn' this vitamin in all varieties 
of lnollm dce. , -

Determinations would Le made with yuung rats immediately after weaning (about 
40 grms.). The breeding .tock would be so fed that the young rats are not endowed 
with excessive reserves of vitamin A as has been done by Gudjomson (29). The test 
animals would be allowed to exhaust their reserves of Vitamin A, a8 indicated by 
c£N8IItion of growth, by being fed on a ba8al diet providing. adequate amounts. o! Vita­
Ir.Jn.' Band D. After this, doses of the test substance, rice, would be admtnlstered. 

The valu~. obtained b·, t:>e bio!oOTicJI method ""u'd be compa,·ed with :hese 
obtained from Carr imd Price " (30), hlue values obtained with the 
1.0\"ibond'8 Tintometer of the blue colour with oantimony trichloride. The intensity of 
ahsorption at 323 might also be profitably measured. 

,'jta1lli1l8 B ,ulIJ /1 .-Rice, specially rice polishings, is a rich source of Vitamin 
B ,_ The Vitamin 11 I would be estimat.ed by cl11ative tests on young rats. This method 
of Smith (31) consists in the determination of the min;mal nose of the test material 
,·e'lUired to effect a cure of acut~ polyneuritis in young rats which have been reared after 
',·,!Sning on a basal diet fr~e from the Vitamin B comp';,x. supplemenied by autoclaved 
br~wer's yeast to provide Vit .. min B .ar,,; " cod-liver oi\.. Some growth tests witlt rats 
{32i will also be m~dll 

Incidentally it is proposed to test the calorimetric method proposed by Spruyt (32) 
for estimating the anti-beri-beri vitamin percentage of rice. Since pure preparations of 
Vitamin B I have been definitely shown to rontain IIIllphur (32b) it would be interesting 
to find out the variations of Vitamin B ,content Of rice when sulphur dressing or sulphur 
containing manures are applied to the I·ice fie! ds. 



Determinatlon. of Vitamiu B • will be made by mUD8 of growth Le .. l. u, .. hich <om 
I'llri80n ie made between the amounta of material. nl!eded daily "y :;1.100, rat. 1.0 
promote growth at a given etandard rate, when theee are "dmlni81ered aa additioD8 1.0 
basal diets adequate in all, respecte Ind lacking only in Vitamin B ,(33). 

J',tamin D.-Young rata in which ricketa would be prodll,-ed by feeding tlu.m for 
about 3 weeke on a diet devoid of Vitamin D and hIving a high calcium and low 
phopphorue content (McCollum's <tiet No. 3143), would aerve .18 experimental enimala. 
Mat~rial to be tested would then be fed and detlOrminationl made by the •• timltiull of 
ub contenta of the femora bonea (34). An Ittempt will also be made to use the X-ray 
photography method by collaboration with the Mitford Hoapital, Darca. 

In all the above experiments albino rate would be ueed Ind eoprogrephy would be 
avoided by using special cagea. 

Vitamin C.-Young growing guinea pig I (about 350 grm •. in weight) would b. 
emplored for the purpose. The method adopled by Ho.t and hi. coilaborlltor. at 
the Lister Institute (35) ie proposed to be employed. 

l!:ffect of different manurial treatment on the vitemin .JOntellt of rice would II ... 
be determined. 

Enzymic d;gestibi/ily.-H is proposed to find out the enzymic dige.tibili!y of 
different varieties of rice, parboiled and sundried, poliahed and unpoliahed and both 
new and old. Action of Takadiastaae, Saliva, valt-diutase and diutaee JareparatioQ 
from pancreas and similar enzymic preparations will be tried. Th. method of Will.tatter. 
Waldschmidt-Leitz and Hasse (361 will he adopted to follow the cour"" of the ,·.action. 
It would all!O be interesting to find out if the pure starch from all the nrieti .. of rice 
10le digestible at the same ratto. The enzymic digeflta of the different ric.. might b. 
anulysed to find out how they differ from one Bllother and in what re_pect •. 
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The scheme will not involve .the Imperial Council of Agricultural Research in any 
cal';tnl 01' recurring expenditure due to cost of apparatus. chemicals and equipment. 
The investigation will be supervised by Dr. Kalipada Basu, D.Sc. (Dacca). Ph.D. 
iMnnich), who hRB been appointed Biochemist in the University of Dacca. It is. how· 
evet', necessary to appoint two Research Assistants on the scale of Rs. 1~1G-200 for' 
a period of 5 years. The expenditure on the part of the Council will be as follows '-

J.'cCllrr1nfj ezpenditurt.:-

Two Research Assist"nt~ 
on Rs, 160 - 10-200 

1st yr. 2nd yr. 3rd yr. 4th yr. 
Rs. Rs. RH. Rs. 

E"ach per mensam. 3,840 4.0110 4,320 4,560 
Total expenditure for 5 years=Rs. 21,600. 

ENCLOSt-'RE II. 

Mhyr. 
Re. 

4.IlOO 

EX1'RACl'g FROM THE MINUTES OF 'rRE 7TH :IIEE~'lNa m' THE BENGAL PROVIM'IAL AGlu­
CULTURAL RESEARCH COllIMITTF.E, HELD ON THE 7TH DECEMBER ]933. 

9. Schem.. for rice res .. arch drawn up by the Bio-Chemical Section Chemical 
Laboratory, Dacca University. The scheme was con$idered to be of great importance 
and was apprnv"d. 

• * 
Int'f3tifjation ill tile 'Iualit!! 01 ric.. 

ttice is the staple food of the majority of the people in the province and there are 
definite indications to the effect that people in the rural parts-as for instance in 
C':oimbatore districtr-Bre now inr.reasingly takiug to rice di .. t. The attempts of the 
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'breeder baa all, the tim. been concentratt-d on improving the yield and no work haa 
ceo far been done to improve tho quality "'ith special reference to hl1lllAn nutrition. 
In the west breeding for higher yield. goe. hand in hand with b .... ding for improve­
ment in quality. A thorough knowledg.. bbout the variation. in the nutritive pro­
perties of rice is vert essential eo that armed with thi. knowlf'dge the .. rwd.r can 
'8ttempt to combine hIgher yields with quality Of better nutriti .. VAlue. 

2. The work of MeCarrison and othen haa ahown tbat the main nutrition~l 
'principle in rice i. vitamin HI and that the bran contain. moat of thi. principle which 
is almost wholly I'emoved by the milling and polishing proce...... before it. .""'ea 14 
-the consumel·. It haa been foa.nd in thi. aection tbat varietal difference. exi.t in the 
-thickness of this bran layer. It i. quite poeaible that varietal variatioll' ulat II 
regards their nutritive value. It i. gen .. rally believed that .hort duration ricea am 
poorer in quality than the 1011g duration olleo. 1'hough evidenco exi.ta 14 warrant 
such belief, a scientific explanation i. wanting. Similarly it. i. conaid .. nd tbat red rice 
is more nutritious than white rice. This ha. to be verified, and, if it. i. real, we han 
'to ~termine whether this difference i. related to the thicknea. of the bran la".r. 
Even the rices raised in different method. of culitvation vary from tbeir nutnti ... 
point of view as is seen from the result. of McCarrison'. experiment. on ric ...... nt 
from Pattambi grown under dry ond wet conditionL The wet crop wa. found 
to be poorer ill nutritive value. 

3. Secondly par· boiled rice is generally conoidered more nutritiou. than raw ric., 
-though a scientific explallation is wanting to warraot this .tatement. What the .. ffod 
-of par boiling is on the cbemical composition aod the nutriti," value of rice baa to 
be determined by following the nature of bio-chemical changea undergone by the lrain 
durmg the process of par-boiling. Thi. should be .tudied particulady in the c_ of 
fresh unstored grain a. it. ie believed that par-boiling very definitely .. limIDet ... the 
.digestive disordera caused by using raw rice from the same laurce. The nature of 
the transformations undergone by the proteine of rice during par· boiling and tlI8 

-extent. to which that treatment enriches tl.e husked ric .. have alllO to be d .. tI'rmined. 
ihe influence of par·boihng on the vitamiu cc.ntenta, particularly of B, ond B • of 
the grain have to be investigated and conditione determined for the .naximum ,,,n· 
servation of those constituents in the finished product. U baa t-n .uggeat.ed __ ently 
that the better nutritive value of par-boiled rice i. due to the dlffulion of the 
Vitamin R 1 from the outer layers into .',e ,11do'p .. rm during the p,·,N>iling pr"c~ •• , 

4. Thirdl;r the question of storage and Its efrect on the quality and nutritive ""Iu. 
of rice requires investigation. Raw rice prepared from fresh paddy imm .. di8t1'1" afkr 
harvest not only gives a highly gelati11lBhed prepamtiOi' on cooking hut aloo I ... de 
,f,o diarrhoea and other digestive dillOrders if uu~d continuously. Apart from the dim· 
-culty in husking fresh paddy without breakage, the '!ullntity of cook .. d "ice i. ""rl 
much les8 in the case of fresh gra.in than in tbe case of grain .tor .. d for IOm~ ti~I~, 
ihe only way of satisfactorily using freshly harv ... ted ~rain is to pr .. pare par-boikd 
rice out. of it. The nature of the chemical chang"'. takmg place during .toragl' .. nil 
also the significance of such changes in relation to the nutritive value of rwe pre· 
pared out of them would I'equire careful scientifiL .tudy, Bnd whether .u~h chall<{ .... 
can be accelerated or retarded by the diffeN'nt metbod. of storing olotainin, in the 
-country requires im-estigation. The period and method of .torage adopled WIth freoh 
grain before it can be made suitable for {'onsumptioll va .. y considera!.ly and there are 

apparently varietal differenC"'l. The prot.lem of atorsge involvN phYSIological inv .. ati· 
gations on the respiration and respiration product. during blonge. 

5. Lastly rice varieties diller with I .. ~ard to th .. ir texture and they may be claasified a, hard and 60ft. Most of the Madra. ricps wilh few 1'X,,"ptiol.e tU.E.n. 24 i. one, 
ha"e to be classified as soft when compar .. d to the North Indian rice. like Paine 
whic,h are all hard. There is no douht that hard rices are .uperior in quality and 
obtam better prices on the market. While the g.metice of this character i. al""ady 
under study, the chemical and nutritional differences, if any, betw .. m the hard and 
~oft rices require investigations. In this study the glutinoua rices .Ieo should come 
in as they form an intermediate group between the hard aDd soft ricu. The hardne .. 
and sof·,ness has a definite relatiol1llhip to the mi'ling qualities of the grain as the 
hard rill8ll are easilOr to mill without brmage. 

6. I ha"e discussed the detail. of the investigations with the Prof ...... r of Rio­
Chemistry at the Indian Institcte of Science, Bangalore and a comprehensi," scheme 
of work has bE'en drswn up. While the bistolcogical studie, on the bran layer of the 
rice grain will be continued at. Coimbatore, the chemical and nutritional uudies ... ill 
have to be done in Bangalore where expert guidance end unlimited facilities alreIld1 
exist. The problem of storage will also be tackled in Coimbatore and the .D#!Cesnry 
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~tandal'd matHial. for the experiments, raw and par·hoiled, f,e,h and .tored .ice;. 
etc., will Le supplied from Coimbatore. 

7. The lucce.sful carrying out of the ill\·~,tigations would involve the appoint­
ment. of an assi.tant and a fieldman specially earmarked for the work for a petiod 
of at lea.t three years. A suitaLle a •• i.tant WIth the neceseary qualification. to. 
undertake the investigations is available in the section and he can learn the neeessary­
technique after a few months' stay in Bangalore. 

STUDU;S ON "QUALITY IN RICE" PROGRAMME ON RESHRCH. 

I. 81I,·,·t of Jlf1I·boilillrf Oil lite (,,,-,,,,;, al COII/p,,.itio,, and NUfriti've mlue of rice.­
(a) (i) Starting from fresh (unstored) grains of the same standal'd varieties of paddy 
(to be chosen by the Pa.ddy Specialist) raw and parboiled rice woald be prepared 

according to recognised methods. The bran and husk to be carefully separated in 
each case, dried and stored for subsequent examination. 

(ii) Preliminary chemical examination of the different products. Examination of 
ethel' and alchohol solubl~s, analysis for starch according to Davis and Daith or any 
other standard method, total nitrogen and minerals. 

(iii) In view of the importance of nitrogen distribution in the study, analysis should 
be r.onducted under the following heads-General division into:-

(1) Water soluble; 
(2) Salt soluble; 
(3) Alcohol soluble; 
(4) Alkali soluble and 
(5) Coa~ulable and non-coagulable fractions after previous peptisation of th.,. 

mtrogenous compounds by alkali. 

(h) Detailed distribution of nitrogen either in the whole material or in the different 
fractions aCl-ording to any recognised method of examination-Van Slyke, Dakin, Kossel 
.. r other methods. 

Examination of the above data with special reference to the determination of the 
.uechanism of nitrogen transformations during parboiling. DirecL experime:1ts haye 
11180 to be conducted studying the effect of henting the grain with water on different 
(orms of nitrogen at various stages. Addition of water or salt extractable proteins to 
,'aw rice and studying the effect thereof on the mode of. cooking, standing storage under 
",ater and other properties which distinguish parboiled rice from raw rice. The 
object of thi. experiment will of course be to recomtruct the changes attendant on 
'he process of parboiling by actual demonstration of the changes by adding th", 
',itrogenous extractives to raw rice. 

n. Relati-ve yrou,th prom.)tiny (11I~liti," of raw amI parboiled rIce from the ."Imp 
qmin.-These experiments are to be cfll'l'ied out with albinos for general growth and 
with birds for polyneurites. Since it is probahle that the constituents distinguishing 
\larboiled rice from raw rice would be mainly nitrogenous in chllracter, it is suggested 
thut the animal experiments .hould be c8l'1'ied out by substituting the basal Ettpply 
·)f ra~ein with cooked dill to stimulate the conditions prevailing in the East particularly 
(ndian homes. It is not however to be inferred that the removal of casein is expect"d 
<0 m"ke any difference with regard to the development of polyoeurites. It is only 
lIoped thllt the difference in nutritive value arising from the coagulated nitrogen of· 
\lal'boiled rice would bec'ome evident when other rich and more concentrated forms at'e 
lIot supplied together with it. The animal. thus fed would receive food ad libitum 
'ogether with the cooked vegetahles. III additiC'n to the p.xperimental animals, &0 

.et of control ani\flal. receiving the standard basal diet with wheat-chappaty, milk, 
O!reen vegetables, etc., would 'alsn h" maintainerl. The experimental animals would 
<lot receive any butter, but a chlculated amount of Lazaar ghee would be added to 
'heir diet. 

As since distinct from polished raw rice, pllrboiled and polished rice is said t<> 
"ontain vitamin B, some experiments are also to be conducted to test the observatbn. 
Some colorimetric studies according to Spruyt's method are also to be made and the 
fe~ults correlated with those of feeding experiments. 
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III. Tile tffr('t 0/ "Mage on "ce.-(i) Cht-mical Exa'nination of ri ... and I.ran vrf" 
1Iared out of grains of a standard varipty (the specimenl to be lupplied hy th~ Paddy 
'Specialist) stored fol'_ varying lengths of time. In addition to the ,eneral prt'liminary 
examination, a detailed analysis will be conducted with' reference to the tran.formMlona 
ettendant on the different carbohydrates and nitrogenoua compound. during atOl-.g". 
The effect of such changes on the product. obtained after cooking ahoold al.., I._ 
determined. Physical measurements such .. villCOeity mighj allO be uMfully employ .. d 
for determining changes in the composition of the products obtained on boiling. 

(ii) In view of the perceptible difference in the extent of gelatinioation .tarch wlt .. n 
the grain or rice stored for different perioda of time ia cooked, BOrne up"rim .. nta 
.hould be carried out under ill vit,o condition. to determine Ih. utent of hydroly.i. 
of the product thus obtained by the action of different digestive fermento. SlfIce ev .. n 
-cmstored rice loses it. undesirable qualitiea on Leing rarboiled, the ol_TVation. should 
be extended to that preparation as weU. 

(iii) Animals experiments should next be laken up the detail. Of work being aimllar 
to those outlined for the previous research. The Itudiel could be conduded COli· 

-currently with those of the previous seriea if sufficient number of animal. are Avail,,"I ... 
To begin with two standard method. of atoring rice will be taken up for invllti· 

gation. In connection ",ith this investigation aome respiration experiment. with 
-.tored grains will be undertaken, in Coimbatore, the natllre and qUAntity of lI'lO" • 
..,volved determined from time to time_ • 

IV. Effect of duration of crop the 'Qllality' of ri~t.-In view of the large numl_ 
of varieties of grain that aJ'O! availahle for thi. work it i. luggested tha~ in the 
earlier stages, researches for .be present be confined to two varieti .. onlv-one of ahout 
three months duration and popularly believed to "e not very whofeaome and I"e 

-other of at least 6 months' duration and generally believed to be Dutritioul. -
The details of the cbemical examination of the two varieties would be limilar to 

those outlined for parhoiled I·icc. Since it il not improbable, howenr. that th .. re 
may be some fundamental difference with regard to the distribution of nitrogen in 
the proteins associated with the two varieties, 8pecial attention would be paid" to thil 
aspect of the research. In this eonnection, it i. pointed out that the earlier reae&"'h 
-of Rosenheiru and Kajiura and a few others would require to be checked by the 
improved present day methods. 

Special attention will also be paid to the distribution of mineral. in Ihto ash wl.ich 
-also constitute factors in determining nutritive valuea of thp. grainl, a short duratIon 
crop having probably less mineral matter to draw upon during the period of grollVth 
than one of long duration. 

The relative Vitamin B contenta are also to be compared first by Spruyt'. colori. 
metric method and if necessary checked by lublequent feeding 8lIpeJimentl. The 
general growth· promoting values are also to be evaluated according to method. alr.atly 
-dellCribed. 

7. 1'he origin and nafllTt oj Cfrtai" 'ptei(d d,ameteri,tic. in ,iet, fA.ir bearing on 
the nutritive value of tl.e grain, colour, scent, hal·dn~s., glutinous character and .'Jeh 
{)ther attributes. 

In the case of coloured rices, the chemical examination wilt be extended to tbe 
isolation, identification and determination of their nutritive nlue of aucb of tb. 
-colouring materials and. such otber constituents a. are asacciated with tbem. 

-In the case of scented rices, the identity of the volatile constituent ... Iao ita 
-concentration will be determined. Th .. re i. e .. idence to luggest that the prelletlC8 of 
scent in rice is an inherited quality. 

The nature of the constituents that determine the hardne88 or otherwise of lice 
would also call for special attention particularly with regard to .. he make up of the 
amylose and amylo-pectin fractions of starch. The mode of aaacciation of Ilitrogcn 
with the grain would also come in fOf careful study. 

It is believed that the glutinous rice is rich in deslrin.. Since degradation product.e 
()f starch and destrins as weU as the soluble form. of starch are degradationa fonn. 
from the more developed polysaccarides it would be of inteTe1!t to follow th. transition 
in the chemical make up of the starches from the hard, 10ft .... d glutinous rice and 
to determine the mechanism of the evaluation of the 'lne from the other. 

Further researches on the above and felated characteri.tio coll$lituents would d('}lf'nd 
<In the "3sults of the preliminary chemical naminatioD of lOch other materials .. alltO 
from lto1ch other informatiou as can be (;()Il~d from the popular expui~nce regud· 
tng the actual usage of such grains. 
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APPENDIX XLB(i). 

SCPrLF.!lfF.I'fTARY NOTJI DUY.D THE 23RD Fr:8Rl'ARY 1934, BY THE SECRETARY, ON SUBnk-"'T 
No. 31, PROCEEDlNG~ OF THE SECOND MEETING OF THE CO:\nnTTEE ON RICI! RE­
~EARCH SCHF.lfES, 22sD FEBRl'ARY 1934. 

S/lbject 31.-App/iration frolll tilt Government 01 Bengal for a grant of R •. U,Sf)I) 
.pread ot'er fire year. fo, a "heme 01 re •• arrh on the bio-chemical a71d phy.ico-chemi,'1l 
",ope,ti., of ,ice at the Dacca Unit·er.ity. 

Profe •• or Ghosh in introducing the scheme, explained that the Dacca University 
had established a Biochemical Department with a Reader in Biochemistry who had 
undergone special training in the biochemistry of cereals; this was largely the result 
of a Buggestion from the Bengal Department of Agriculture that there was a need 
for research work of this charact~r. The Biocliemist wa~ also engaged in teaching 
M.Sc. student. and required two research a.sistants. He cflnsidered that the !Jro­
gramme of work contained in the printed scheme was too extensive for the staff pro­
posed and therefore he now suggested that all the work on the vitamins of rice should 
he continued at the School of Tropical Medicine Calcutta where the Professor ,·f 
Biochemistry has already begun work on this subject, two papers on the Vitamin B 
content of trade rices having been puhli.hed by him in 1933 in the Journal of 
Illdian Medical Research. Professor Ghosh understood tI1at there would not be much 
difficulty in doing the work there with vari .. ties of rices selected by the agricultural 
d~partment'. If this part were omitted, he thought that the Dacca University could 
nldertake the rest of the scheme. . 

2. Mr. Allan considered that the programme of work was still too large for the 
staff which it was propos .. d to employ and that it would be much better to concentrate 
iln one or two of the more important aspects. Rao Bahadur B. Yiswanath sugge<t .. d 
that the plan of work still r .. quired modification and he did not think that Professor 
Ghosh had receiv .. d full information about the work alr .. ady carried out in India tn 
the chemical composition of Indian rices. He referred to the work which had been 
done at Coimbatore Agricultural Research Institute in co-operation with Colonel (now 
G .. neral Sir Rohert) McCarrison. This work was published ill 1924. As r .. gards tho 
nutritive value of differ .. nt rices, the South India experiment, indicat .. d that the 
Kistna Valley rice was superior to Bihar rice whi"h in turn was better than Tanjore, 
Rengal coming n .. xt and Burma last. But it seemed rather doubtful whether the 
diff .. rpnc~s b.tw .... " individual varieties would be important. Marked differenc .. s in 
nutritive value were more likely to exist between large grow .. rs. It was aiso f~irly 
well estnhli.hed that the lower nutritive value of polish .. d ric.· was du .. to the r .. duc­
tion in the cont .. nt of minerals and proteins. He would suggest that work might be 
concentrat .. d on three lines, viz., the detifmination of the amino·acids in diff .. rent 
rices, the study of the mineral cont .. nt of rices and the effect of manurial tr .. atment 
iln nutritive valu... Nutrition experiments with animals were difficult and expensi,·e 
and he consid .. r .. d that it would be wise to get as far as possible by chemical m .. thurls 
first. It was also very desirable that co-operation with the sanctioned scheme at 
Bangalore and the scheme proposed for Madras should be arranged. He would su;.:gest 
the omission of the nutrition experiments with living animals at pres .. nt. 

Lieutenant Colonel Russell, Public Health Commissioner to the Goyernm .. nt of 
India said that he was rather surprised to hear that the Tropical School of M .. dicine 
was in a position to undertake a new major research without additional staff and 
funds but he would discuss the matter at Calcutta very shortly wh .. n he was visitin" 
the Tropical School of Medicine. His personal view_ was that if that institutio~ 
was to take over the portion of the programme of work suggested, it would need 
more res .. arch assistants, more ammal att .. ndants, more animal accomm.dation and an 
mcreas .. d grant for working .. x pens.... H.. had doubts wheth .. r Calcutta was really 
suitable for nutrition "xperiments of this charact .. r. Gen .. ral lIfcCarrison's work h~d 
shown that an .. quable climat .. was most important b .. c,.use it W3s n .. c .. ssary to eliminate 
outside factors. Work of this type m .. ant using hundreds of animals for each exp .. ri­
loent as a statistical analysis of the results was e,s .. ntial. He would discuss the 
matter with the Principal and Professor of Bioch~mistry .It the Tropical School "ery 
shortly. 

3. In the course of further discus~ion, it was suggeste~ that the objections to 
Calcutta as a c .. ntre for lIuh'lhon expenm .. nts With annuals might also apply to Dacc~. 
Lieut .. nant Colonel Russell th~u suggested that the sch .. me should be J·eferr .. d to 
General l\lcCarrison for ad"ice and opinion. gen .. rally and especiallv in r .. gard to the 
suitability of Calcutta and Dacca for nutrition work. Other members of the Com­
mitt .. e suggested that General l\'cCarrison might be asked _wh .. ther he could und .. rtak, 
any part of thIS r .. search. 
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Dr. Burna said that the effect of diff~ ... ntia) mAn.nia) treatment on IJI. nutritio ..... 
value of rice was important and pl!rhaps the only porti"n of the achpme which "u 
strictly agricultural. It was agreed that General McCarrillcJO'. comment. on this que.. 
tion should be invited and· the po!I8ibility of doing .ork of this nature in B"nKa) 
and Dacca. . 

I.ieutenant Colonel Russel) agreed with the emphasi. which Rao Bahadur Viswanat .. 
placed on the determination of the amino-adds, 

4. Professor 'Ghosh pointed out that the D~ca Laboratory wu apt'Cially well 
equipped for work on micro-chemical analyai.. He agt"C!ed that the study of amino­
acids was essential bui would also point out the importance of studying the chaog88 
in digestibility which occurred after storage and also the changes which took pt­
when rice was par-boiled. 

The general feeling of the CommIttee wat that the work to be done .hould be 
divided between Dacca, Coimbatore and Bangalore and that the maUer ./lould be 
further considered at the next meeting of the Advisory Boud. 

5. Lieutenant Colonel Russell emphasi;oed the extreme importance of reatrictinl( the 
work which it was now proposed to carry out to ric'!l jt1"Own under known condItion •. 
All members agreed to this. 

Finally, it wail agreed that this scheme together with the pending schenae from 
Madras and the sanctioned scheme for work at the Indian Institute of Science should 
be sent to General Sir Robert McCarrieon with a note of the Committee's diBeuA.ion, 
inviting his opinion and advice. . It waB also al(reed that before Writing to Gen~r .. 1 
McCarrison an enquiry should be made from provincial Agricultural Chemi.to &A to 
what work had been carried out and was actually in pngr .... at the preto~nt nlonl~nt 
an·:I a summary of· thill should be Bent a180. Lieut. Colnn~1 Ru •• ~11 k"uUy offered t.6 
a~.sist in the preparation of the droft to General McCarri",,,. 
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APPENDIX XL.IC. 

Non DATI!D THB 23RD JANUARY 11134, BY SECRETARY, ON SUBJECT No. 32. ApPILCATlOS" 
FROI( THB GOVERNMENT OF BENGAL )"on A GRANT or Rs. 20,812 SPREAD ovm THRD 
YEARS FOR A SCHEME or RE"EARCH ON TilE PHYSIOLOGY OF THr. RICF. PLANT BY DR. 
S. P. AGHAnxAR. 

Attention is invited to the attached letter from the Government of Bengal. No.1, 
dated the 2nd ,January, 1934, forwarding a .cheme (AnnexUle) for research work 'on 
the phy.iology of the rice plant. 8uhmitted by Dr. S. P. Agharkar, Head of the Depart­
ment of Botany in the Calcutta University. The "cherne involves so fa .. a8 the Council 
il concerned a non-recurring expenditure of Rs. 2,500 and a recurring expenditur~ "f 
Rs. 18,312 or a total expenditure of Rs. 20,812 spread over a period oi three years. It 
has been approved by the Bengal Provincial Agricultural Research Committee and 
supported by the Government of Bengal and is now for the considel'ation of the 
Advisory Board. 

2. It may be pointed out that the author of th~ scheme seems to have over-looked 
the difference betwepn yield p..,. plant and yield per arre. the effed of tillering 
capacity on optimum spacing and the effect of spacing on tiller production. 

3. The Vice-Chairman to the Council considers that it will be an advantage to have 
the present scheme examined by the Cotnmittee of the Council which examined the 
progress reports on rice research schemes at the time of the last meeting of the 
Advisory Board held in August 1933 and which consisted of the following gentlemen :-

1. The Vice-Chairman, Imperial Council of Agricultural Research (Chairman). 
2. The Agricultural Expert, Imperial Council of Agricultural Research. 
3. Mr. R. G. Allan, Director of Agriculture, United Provinces. 
4. Dr. W. Burn., Director of Agriculture, Bombay. 
5. Prof. J. C. Ghosh. 
6. Rao Bahadur Ananda Rao, Offg. Director of Agriculture, Madras. 
7. Mr. D. R. Sethi, Director of Agriculture, Bihar and Orissa. 
8. A representative of the Department of Agriculture, Btngal. 
9. Dr. F. J. F. Shaw, Imperial Economic Botanist, Imperial Institute of Agri-

cultural Research, Pusa. 
10. Rao Bahadur B. Viswanath, Agricultural Chemist to Government, Madras. 
11. Prof. P. K. Parija, Ravenshaw College, Cuttack. 
12. ?II". M. Vaidyanathan, Statistician, Imperial Council of Agricultural R~search. 

This Sub· Committee will meet in the Conference Room, First Floor. Imperial 
Secretariat Buildings, South Block, New Delhi, at 2·45 P.M. on Tuesday, the 20th 
February 1934 and its report will be placed before the Board in du& course. 

ANNI!XUllB. 

COpy OF LETTBR No.1, DATED THIC 2ND JANUARY 1934, FROI( THE SIlCRETARY TO TB& 
GOVERNMENT OF BI!NGAL, AGRICULTURIC AND INDUSTRIB. DEPARTlofBYT, CALCUftA, 
TO THE SBCRETARY. IMPERIAL COIJNCIL OF AORTCULTURAL RBSICARCH. 

Ninth meeting 01 the Adt'i30ry noard 01 the Imperial Council of Agricultural Re3eo,cA. 

With reference to your letter. No. F. 6 (l)/33/G., .iated the 6th December 1933, 
on the subject mentioned above, I am di"ected by the Government of Bengal (MinistrY 
of Agriculture) to forward herewith, for indusion in the Agenda of the meeting of 
the Advisory Board to be held in February, 1934, the undernoted· !cheme, which has 
been approved by the Provincial _\gricultural Research Committee. Bengal, together 
with relevllnt .. xtracts from the minute. of the meeting of {he Committee held on 
December 7, 1933, and to say that the local Gov .. rrunent re('ommend the scheme sul-ject 
to the condition that' no financial liability devolves on it. 

2. One hundred and fifty spare copiea of the scheme will be forwarded to you dired 
by the Director of Agriculture, Bengal. 

·Scheme for research work 011 the Physiology of the Rice plant by Prof. S. P. 
Aghnrkar of the Calcutta Univprsity. 

2D 
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EXTRM~TS raoll THE paOCl:ltlUIICS or TIU 7TH JlIZTIIIO Of THI B&IIUAJ. Pao\"IKCUC. 

AoalCl'LTUIUL R&~LUlCH COlllMITTEE H&LJ) OH~& 7TH DJI<.:&JI1Wl 1933. 

• • • • • 

Scheme for research work on the phy.iology of the Rice plal.t-by Dr. s. P. 
Agharkar. Head of the Department of Botany, Cal.,'lItta Univenlty. 

Dr. A!lharkar submitted a reviled scheme and uplained the modi6<'&tio".. h 
was 'agreed that the Department should giTe Dr. Agharkaf every a .. istanc. in providinl 
land. at Chin5ura or elsAwhere. 'l'he .cherne wa. approved . 

• • • • • • 

A SCHElIE FOR RESEARCH \\"ORK 0111 TII& PHY'U,LOOY Cf THE RICI I'LANT. 

, Yield in paddy r,nay be ca~culated aa numb", 01 ,iUt" 1'" plll'" )( 'pil-rl". T'" 
tllier )( a~c,aue u'elUhl. 01 u,n.' 1Iumb., 01 ... d,. In any inv ... tigation in the Krowtb 
and nutrition of the plant ID general and for \'arletal ..,Iedion, therefore attention 
must be direo:ed to conditions inAuencing one or all of theae f..,t<Jr.. A~rdtntl t<J 
information available at present, (i) number of tillera per plant i. largely d"JM'nd .. nt 
upo~ environment and t<J a arnall, extent on heredity, ( •• ) spikeleta p"r t.lI .... are Pfl" 
dor.nmantly dependent upon here~lty and t<J a ~mall extdnt on environment and (.ii, 
weight of ~ntt ... um~er o! leeds II, almost !xclullvely dependent llpon beredity. Ktudy 
of factor (.) which 18 maanly phYSiological II ouwde the acop. of ordinluy agriculturilt 
but is of the greatest importance to all worker. on ric. irre.pective of the area where 
they may be located. Numbers (ii) and (iii) being larKely problem. of cultivation 
may be left to workers concerned mainly on the aelection of irnprovtod aI,ain. of 
paddy. 

A study of the general and the varietal physiological behaviour of I be rice pl .. nt 
with a view to determine the condition. leading t<J the development of thO' planta 
8ecur;"6 the maximum yield under the available condition. i. the main concern of Ihe 
proposed investigation and it presents the following major a.peete :-

1. Int·e .• liyulif>nR "'I UU/" Tcquirement. 01 tI.t ,i('.-l'la", IInd~r dllfl'nnt londition. 
to detennine the critical stagea of watering. 

In order to determine these, it i. proposed to conduct invealiKationa regarding (I) 
the degree of adaptation of the different varieties of rice t<J differing condition. of 
water, (ii) the 8Ci~ntific significance of the practice of growing dillerent varieties of 
rice in varying depths of water in the field and al$O (iii) !.he inter·rel .. tioD of the l"v .. 1 
of water in the field and the stage of tha growth of th" plant. Water,lojl:ging. in the 
field hinder8 the normal development of the tiller. and tho later tiller. in Tlee lOr. 
generally not available for increasing the yield of grain. In thi. connl'Ction the in!;>" 
action of the level of water in the field and the atage of growtb of the plant onay 
be best availed of to prevent the production of the later tillen. In prvtice the dppth 
of water in the field at a particular stage of the plant may be dlrectly.controlled In 
the irrigated areas and in other localities adjusted by the time of IOWIOII or \1'8n6-
planting as mentioned below., The results of tbe .. investig,tions will 10100 fonn the 
basis for an accurate determlOatlOn uf the optimum water requlrementa of varl~tlea 
investigated. 

The technique employed will be (i) to grow flanta of different varieti... in loOt. 
under varying '_'Ollditiono of moisture in the soi as weU u (ii) to {lrow them in 
speciaily constructed tanka containing different depth.t of water at different .1<1/(,.. of 
growth. It may also be necessary to study the elleet of Yarying the amount of oxnen 
dissolved in the water. 

2. Studit6 Oft the f1Tactice 01 traJUplantatl(l~ 0/ rice in orde~ to determine (i) the 
factors producing the optimum number of tillera beyond which tillenng doe. not 
increase yield and therefore should be prevented, .. well a8 (II) the most favourable 
period for transplanting in single and double crop fields, 

Experience with cereals, e.g., barley, rice, etc., baa .hoW1l that the early .tage. of 
growth are those of rapid uptake of nitrogen and other nutrient lub.tancee. H w, 
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,herefore, likely that under conti-oiled conditions of water.supply, and where tran.­
plantation can he made without Uftdue 10 •• of vigour of the se~dling", an addition of 
nlltrient luhstancea to the .eed-bed would increase the yield. If this should be 
oubstantiated, even less fertile 80ils, e.g., in Bank,'ra, may Ioe made to yield good 
.,rops of rice, by manuring the plants in the seed· bed before tran'plantatioll. 

In thi. connection a study of the ,·oot system and the mte of growth of the different 
va,·ietie. would be of great importance and eventually enal,le varietie. to be selected 
for increased yield under different environmental conditions. 

3. Determination 01 tli. lood re'lui,.ment8 01 rire-planl. 80 as to determine the most 
favourable period of the supply and starvation of N, K • 0 8Dd p. 0 5 • 

A study of the food requirements of the rice plants and more particularly of the 
,anetal differences in the utilisation of the various food constituents would afford 
a sure basi. for selection purposes and furnish data for a deeper consideration of the 
problem outlined under 2 ahove. 

I n all the proposed investigations the physiolo~ical behaviour of the plant will be 
studied at various stages of growth in order to understand thoroughly the significance 
of the various processes involved. This has been ~hown to be ne~essary by the work 
done on hArley in the IIl,!.itut .. of Plant PhY'io!ogy of the Imperial College of S·oiellce 
and T~chnology (London) and Cotton in the Sudan (.ee reference Appendix I). 

The behaviour of the different varieties wi] be expressed ill quantita~ive te.·ms so 
that their performances can be accurately compared. 

Professor Dastur in Bomhay and Professor J. C. Ghosh in Dacca are investigating 
problems of rice physiology 1Il general. These studies will yitld valuable results, 
which however, can only be utilised for practical purposes if the differences in the 
behaviour of the varieties cultivated under varying conditions of life are also Known. 
In the scheme proposed above it is intended to direct special attention to this aspect 
-of the problem. 

The work will be done in the Botany Laboratory of the Calcutta University and 
the garden attached to it, where facilities for general work in plant phy,io',,;;y exi,t. 
'fhe laboratory is further equipped with all necessary apparatus for systematic morpho­
logical. ecological and cytological work and has a good reference lihrary attached to it. 
I nstrullIents for recOl·ding the various climatological factors llre also available. The 
Univer.ity authorities are prepared to allow these facilities to be used for the proposed 
scheme and will also meet the cost of ordinary chemicals, gas and electricity. In 
addition the Calcutta University has sanctioned a special non-recurring grant of 
Rs. 1,200 for necessary preliminary work in connection with this scheme, which has 
already been started. 

It is expected that the Agriculture Department of th'e Govern,llent of Bengal will 
afford necessary facilities for field work III connection with the investigation, as they 
have done in the case of the Dacca University scheme. 

It will, however. be necessary to appoint a Special Research Fellow with necessary 
training in plant physiological research and a research scholar to work under him as 
additional staff rnr till., pll.·pU'C. a, tile ("lho,h Pmf€sso.· d notany owing to his 
other duties will not be ahle to devote his whol" time to the work. 

It will also bE' necessary to provide some special apparatns alld a pot·culture house 
in ~onnection with the scheme. Provision for travelling in conn~ction with the field 
work will also have to be made and contingent expenditure incurred. 

The probable total expenditure, non-recurring and recurriug is given below:-

1st year_ 2nd year. 3rd year. 
Rs. Rs. Rs. 

Reourring-
1. Research r,,\Iow. Rs. 250-:!,j -500 3,000 3,300 3,600 

2. Research Assist.8Dt, He. 100-10-150. 1,200 1,320 I,HO 

3. Laboratory boy, Rs. 15-1-20 180 192 20 .. 

4. Mali, Rs. 15-1-20 180 192 :!O .. 

5. Travelling 8\lowanoe 600 600 600 

6_ Chemioal lind contingenci('s 500 500 500 

Total 5,660 6.104 01,5"3 
'- ----

'fot.r.l Rs_ 18,312 
2D2 
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Nor&-r~-

I. Pot-culture house with pote eotc. 
2. Eight cement tanka, 10' X 7' X I' I" (eacb) 
3. AppnrptUR • 

• 

Total 
G rand' total 

Re • 
1,600 

600 
500 

2.1\00 
20.812 

S. 1". AGHARKAR, 
Head oj tlte D'pnrtm."t oj Butanll. Calcutt" U"ir,,,;IJIO 

• ApPEIIDIJ: I. 

(1) A Physiological Study of Vari~tal Diflerl'ncPII in Planh, Put r, Grrl!"ry, 
F. G., and Growther, F.-Ann. Bot. XLII. page 75T, 1928. 

(2) Physiological Studies in Plant Nutrition. l'aTto I, II, aud III. -.~III1. Dot. 
XLlll, page 119, 1929; Ann. Bot. XLIV, page 147, 1930, and Ann. Bot. XLVI, page 
367, 1932, and other unpublished works. 

(3) The Inter·relation of Factors Controlling the Production of Cottoll undpr hr!· 
ga~ion in the Sudan; Gregory, F. G., Growther. F. and Lambert. A. R.; Jr. Airi. 
Sel., 1932, 22, 617-638. 



APPENDIX AL-D. 

Non: n\Tl:n THr.24TR .lAlWAJll· 111.~. BY RF.CnlT~RY. OS SUBJI!CT No. 33. ApPLICATION 
WROY 'fHI: GOVERNMEN1' OF Till: CENTRAL PJlOVINCE~ roR A GRANT 0.' Rs. 10,088 
PPREAO OI'ER FOt'R YEARS FOR RI!"F.ARCH \\'ORK ON THI! "GANGAI" Pl:o<T 0.- RICI!­
Jo:STOlofOLOGlCAL 'YORK UNllER THI! RCHEMI: OF RICI: RESEARCH ALRE.\OY S.\SCTIOSI<D 
BY THI: COUNCIL FOR 1HI: CI!NTRAL PROVISCI!S. 

Attention i. invited to the attached letter (Annexure I) from the Government of 
the ('pntl'nl J)ro\'in<:e~, No. 4B-I052-XIV, dat€d the Bth Janua.·y 1934, containing 3n 
application for an additional grant ynder the scheme of rice research in the Central 
Province. already 8anctioned by the Council (at a total cost of R •. 1,08,800 spread 
-over 5 yeal's), for entomologka\ work ou the "Gangai" pest of the rice crop_ Th~ schemp 
involve., 80 far as the Cc.uncil is concerned, an expenditure of Ro. 10,088 spread onr 
foui' yenrs, 8nd i. for tho consideration of the Advisory Board. 

2. The Vice·Chairman to the Council considers that it will be an advantage to 
1tave t·he present scheme exnmiJled in the first inotanc .. by tbe Committ~e which con­
... idered the pro~re8s reports on rice research schemes at the time of the meeting of the 
Advisory Board held in August 1933 and which consisted of the following gentlemen ;-

1. The Vi~e-ChairmlUl. Imperial Council of Agricultural Research (Chairman;. 
2. The Agricultural Expert, Imperial Council of Agricultural Research. 
3. Mr. R. G. Allan, DiJoclor of Agricurture, United Provinces. 

4. Dr. W. Burns, Director 9f Agrict\lture, Bombay. 
Ii. Prof. J. C. Ghosh. 
6. Rao Bahadur Anltnda &..0, Offg. Dh·e.;:tor of .-\gricultul'e, Madras. 

i. Mt. D. R. Sethi, Dh'ector of Agriculture, Bihar and Orissa. 
:8. A. representative of the Department of Agriculture, Bengal. 
9. Dr. F. J. F. Shaw, Imperial Economic Botanist, Imperial Institute of Agri-

cultural Research, Pusa. , 

10. Rao Bahadur B. Viswanath, Government Agricultural Chemist, ~Iadras. 

11. Prof. P. K. Parija, Ravenshaw College, Cuttack. 
12. Mr. M. Vaidyanathan, Statistician, Imperial Council of Agricultul'8l Re­

search. 
'8ecJetary, Imperial Council of Agricultural Research, Secretary (ez-o/Ti:io.) 

This Sub-Committee will meet on Tuesday, ~he 20th February 1934 at 2-45 P.M. in 
the Co"fer~nce Room. First Floor, South Bluck. Imperial Se<'retariat Buildings, New 
Delhi. Its report will be circulated to the Advisory Board in due course. 

ANNEXl'RE I. 

COPY OF LETTER No. 4B-l052-~1 ,', DATF.D l'NE BTit J .• NUARY 1934, .-80:101 TH~ REVESt-. 
SECRETARY, GOVElt~Mt-:NT m- THl! Ct.:NTRAL PROVINCES. AGRICULTl'nE DEPARTlIUNT, 
TO THE SECRY-TAIIY. IMPERIAL COl'NCIL OF AGIIICl'LTL'RAL REsEARt:'H 

GrQ/lI-ill-aid /1'0111 lite Impaial ('oullcil nf AgriclI."tural R.umcll for arlai" ,cllen,,'" 
01 Research i,1 tI.e C.'llral Prot·illc.,. 

I am directed by the Government of the Central Provinces (Ministry of Agri­
-culture\ to forwnrd .. copy of letter No. 5551, dated the 12th/13th nec~mber 1933 
(Annexure II) hom the Director of Agl'iculture, Central Provinces, together with the 
underm~ntioned six schemes and to recommend them for the favourable consideration 
of the Imperial Council of Agricultural Research. fhe schemes are being printed and 
150 copies of them will be fUl'llished to you in due course. 

.. • It 

(4) Scheme for research 011 the Gangai pest of Rice (Annexure III) . 

• • • • 



2. 'rhese Bcheme. have been con.idenod by ~he Provincial Agricultural Rewarcb 
Com'Ilittee on the 9th December 1933 and apprond by thet body. The local Govem. 
ment has also ~cepted them. I am BCco~dingly to request thd they may b. piac .. d 
before the AdVISOry Board of the Imperial Coul1C11 of Agrieulturu Research at ita 
next meeting to be held in February 1934. 

AJlJlUUlla n. 
COpy OJ' LBTTER No. 5551, DATED THB 12/15TH DECBKln 1933, nOli THII Ono. 

DIRECTOR or AGRICULTUllB, CBNTRAL PROVINCE'. TO Taa 81lCRETAR1' TO GOVr.RX. 
MI!lNT, AGRICULTURIi DBPARTllBNT, CBNTIlAL PROVINCt:8. 

I have the honour to attach herewith .ill achem .... of reat'arch .hich w"re plac~d 
before the Provincial Agricultural Research Committee on the 9th December 19M 
and recommended for tranemil8ion to the Imperial Council of Agricultural a.. .. arch 
for the provision of funds. The Provincial Agricultural Be.eaub t:ommitt.. placecA 
them in the following order of importance:-

Schemes for Reseat'ch on the Orange Crop. 

.. .. .. .. 
• • 

Oilaeeda 
Potftto StoNge. . } 
Gangai Peat of Riee B 

Bann Hemp. } 
Pan Cultivation. C 

• a a • 
The Gangai pest of Rice has made itself very prominent tltia year in Bilaapur, 

Mandla and Ralpur and areaa of other districtll. The peat appear. to be creeping 
steadily westwards and if steps are not taken to inve.tigate it and find control m ... u .... , 
the whole of the rice area will become liable to attack. The ineect i. known to 
cause damage in BE'ngal, Bihar and Orissa and Madr .. , eo that the schema put forward 
is of All-India importance and thu. deeerve. the support of the Imperial Council of 
Agricultural Research. 

ANNuuaa III. 

ADDITIONAL GRANT U!l1lEB Tali RICE RU&ARCH ScHun: FOB ENTOKOLOGICAL WORK. 

},Jany reports of damage to paddy have been received thi. y .. ar, all due to wh:ot 
ia lbcaBy called "Gangai" or sometimes "Pong~"_ In parta of Bilaspor d·ltrict and an 
Mandla, tbe loss is extensive and the pest appeara to be spreading weetward anri 
will soon affect the whole of the rice tract. 

The Entomologist to Government. visited affected arl'8I and identified the in.ed. 
as (Pachydiplosis oryzae) a small mosquito like a fly. 

The known methods of dealing with the p ... t. have been recommended, ..,il.. early 
sowing, fertilizing to obtain vigoroul growth before the fly i.e due to appear abou' 
A.ugust. and the use of light. traps. 

Little, however, ia known about. the il18ect and there are aeveral important point. 
on which information ia lacking, e.g.-

(1) How the inaect behaves and how it carries over from crop to crop. 
(2) H.. it. any alternative food plant. during the paddy _n! 
(3) KodOfl planta were reported to have been similarly damaged. I. ~he IBme 

insect responsible for damage to both crop. or are two 8p""iea concerned! 
(4) Are any wild grasses found near paddy field •• ubject to this peat! 
(5) How can the natural enemies of the peat (many laTVIII .eni foand paraaitip.41 

this year) be multiplied and UllC.d to the beat advantage! 



The Entomologist to Government haa to devote hi. time to teaching and uther 
research work and is unable to carry out this necessary investigation. I therefore 
apply to the Imperial Council of Agricultural Research for tbe following stall, etc., 
to be attached to the Rice Research Scheme for the Central Provinces but to work 
under the .direction and supervision of the Entomologist to Government:-

__ Firat I Second 'Ihird J Fourth: Total. I r i I 
year., yenr. yea.r." year •. 

: I 
'-'---~-'----~--' ---: ---1--- ,---:-

Rs. I Re. IRe. " R... I Re. 

1. Fntomologicnl A88istant, Central Pro. 1,200 1,260 1,::I20! 1,320 5.160 ... 
vince. Su bordinAte Service at 
Re. 100-5-115. 

2. Field men at Re. 25 each 

3. One chaprasi 8t Re. II 

4. Travf-IIing allowance 

II. Contingencies 

Total 

600 

1"21 

300 

200 

2,432 

., 
I 

I 
600 I 
132 J 
300 

200 

._--
2,432 

600 600 400 

132 122 528 

300 300 1,200 

200 200 800 

--- --- ----
2,352 2,612 10,088 

Laboratory accommodation, apparatus, etc., will be supplied by the Central Pro· 
vinces Government and the work, as mentioned aoove, will be directed and super·nsed 
by the Entomologist to Government, Central Provinces. 



APPENDIX XLI. 

Nora: DATED TH.B 2211D ,FJ:BBUABY 1934 BY SK'RBT4BY 011 SUII.IK'T XU. 35. H[PORT O. 
THB "PBOGBBSS R&poan" COIlIUTTBE, 22I1D FJ:8Rl"ARY 1934. 

PBBSENT: 

Diwan Bahadur Sir T. Vijayaragh:lvacharya. (Chairman), 
Dr. W. Burns. 
Mr. B. C. Burt. 
Mr. P. H. Carpenter. 
Professor T. Ekambaram. 
Dr. J. C. Ghosh. 
Mr. V. N. Likhite. 
Dr. W. McRae . 
.Mr. S. K. Mitra. 
Prole.sor J. N. lIfukherjee. 
Dr. Nazir .\hmad. 

Profe""or P. K. Parija. 
!\Ir. M. A. Sampathkumaran. 
)Ir. C •. V. Sane. 

Mr. H. R. Stewart. 

Mr. G. T. Tai~. 

1. Subject 35 (i).-Agrj(·ullural .l/etenrol01!1 ,s,·/ltmf. ['o(ma.-The Committf>p r .... ·om· 
mend that. in view of the fact that the grant for thi •• cheme had to I.e cut dOWlI, 
attention should be concentrated on a limited number of itf>ma of work. Utoner.lI,. 
speaking, it is considered that the experimental rather than the statistical .ide Will 
<be found of most immediate uoe to a!o(ricultural re.parch workel'B. 8p",,;al att<-nt;on 
,might be devoted to the following itf>m8 :~ 

otatiat;cal Sect jan.-Study of experimental farm data and long range w('ath"r fore· 
'casts. 

Experimental Section.-Mic~o.climatology (including the related .tatistical allalYli. 
'in due course). 

The measurement of air tempcl'ature, soil temperatuI'e and plant t,(·mperature Ly 
thermo·couples (item 12); Soil temperature, 1Oi! moiature and lOil evaporation (itelo 
10). 

The Comn.ittec are not quite clear &.8 to wbat is proposed under itl'm 9 (eftective 
rainfall) and they suggest that, before work on thi. item of the programme is 
extended, a stud,· shOUld be' made of the Z5 ,ear~ recorda of the drain gawg ... from 
Pusa and Cawnpore and also of the Rothamsted drain gauge expennl .. nl8. It III doul, ... 
iul whether there is need for further WOI k with percolation t;auge. of the type DlentioD. 
ed except in connection with specific .cheme. of agricultural work, e.g., at the d..,. 
farming station. 

The Committee consider that i~em (tl)--o"lvice on 8tatiblical analy.i. of d"ta-­
of the Statistical section should be emitted in futur.. except whpn it r .. latel ... 
meteorological data. The Council has already made arrangements for ".si.tance 10 
agricultural workers in the atati.itcal interpretation of the results of field trial. and 
of general biological data. 

Subject 35 (ii).-Final report 01 Prole"M P. K. Parija all the .chrme 01 ",.orch 
work Oft water h!lacinth in Biltar and Un.,a. (.4ppendiz X Ll·B.) 

The Committee invite attention to the 8lUllDlary on page 25 of the report whi"h 
indicates the results of practical ,·alue. The queationa which the ocheme was intended 
to investigate have been auccessfuUy answered and the effect ·,f reproduction i""... 
l!eeds on the eradication of water hyacinth haM been definitely established. It hu 
been shown that as the seeds ca" be rlormant Dr to five yean, aD annual for 8everaJ 
years clearing of ponds, tanka,. etc., ia nece&68ry iD order to aeca~ complrle eradi-:a­
tion bllt that this annual cleanng can be postponed to a comparatnel1 late date UJ 
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the season (in Ori •• a end of September) and that one Buch clearing i. sufficient. Th~ 
reaoono for certain failure. to destroy water·hyacinth hy "p,.avin~ with III ant poi""ns 
have al80 been elucidated. If read with the 13ulletin pul,li.hed IJY Mr. Peck, I.e.s., 
which detail. the hi.tory of the succe •• ful operation on the eradication of water 
hyacinth in Ori.oa, the report Bhows that water·hyacinth can be eradicated by mechalli· 
eal meano. 

The Committee approved the nport and recommend tbat it be jJulJIi,hed in the 
Inclian Joumal of Agricultural Science. They would like a popular summary to he 
published al80 if thi. can be aM"anged. 

Subject 86 (iii).-/(eport on the work done on tile Bcheme of research un ti,e ef!,!ct 
of ion, on the growth of plallts by Dr. S. S. IJhatnagar, during ti,e l'p.riod Febr'u'lry 
1.991 to Augu.t 1933. (Appendi", XU·C.) 

Thi. scheme has been extended until May 1934 so that final r~port will I.e due 
Lefore long. The Committee observe that in the pre.ent pro!{I"P'" report not all the 
duta "ave been presented and that th~ stati.tical significance of the "esuits hus tlot 
h~en .tated and i. not calculable from the data ~i\'en. They recommend that before 
the final report is prepared, all the experinll'ntal data should he suitably tahulat~d 
and submitted to the Statistician to the Couned fo,' .tati.;tieal analysis in order that 
the results of the experiments may, be clearly presented. 

It i. suggested that in t.he next report all concentmtions should Le stated in molar 
~!uantitie. rathe,' than percentages. 
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APl'E!WIX XLI·A. 

NOTE DATI!)) THE 22ND J~lfl!ARY 1934, BY SlICtU;Uay, ON SVIIIJICT :So. M' (i). AJllIl'A£, 
REpORT or TH. A'GRICULTUBAL METEOROLOGY BRANCH or UK IJlDI .... M ..... oROLOGICA£, 

DBPART14I1NT, POONA, roa THK nAB KIIDINO U. 21ft Auou • ., 1933. 

In June 1930, the AdvilOl'y Board recommended a leheml for ~he •• tabli.hm.n~ 
of a new branch of A:gricultural MetllOrology at. thl Indian M.~rologica1 Depll'\­
ment, Poona, which was approved by the lOoverning Body It. ite meeting held im 
July 1930. Details of the scheme will be found in Appendi. XIV (pag_ \'6 ~ IO~) 
of the printed proceedings of the meeting. of the .Aldvi80ry Board held in June 
1930. Owing to financial atringeney, however, the Icheme could not. be ... arted on lbl 
l!C8le approved by the Governing Body; it wal accordinlliv aanl!t.ioned on a reduced 
ecale for a period of three year. in the firat instance and wu ltarted willa .If ... -t from 
the 22nd August 1932. 

2. The first annual report (Annexure) on the worlLing of the ICheoml for thl perIod 
ending the 21st August 1933, whil!h haa been receind from the Vi~ lO .. n .. .J of 
Observatories, Paona, is submitted for tl-.e consideration of the J. dvi80ry Board. 1m 
view of the fact that, owing to financial Itrillgency, t.he original lcheme bad to bl CU, 
down, anY' indication by memb .. rs of t.he Board al to which aec:tion. of t.ha work 
promise to be of special value would be appreciated. 

ANNUAL RIIPORT or THB A'}RICULT'l"RAL MIITEOROLOGY BBAJICR (rncAJlCBD BY TR. IIiPUlA" 
COUNCIL OF AO"lICt:LTllRAL RISBAW'H), ISDIA MBTIOBOLOOICAL DIFARTIIII(Y, rOB THB 

FIRST YEAR ENDING 21ST AUGUST 1933. 

The Bcheme of Agricultural Meteorology originally IaDctioned by t.he lmpulal 
Council of Agricultural Research was held up oWlDg to the retreoehment. campaign of 
1931. The Government of India later reviewed the tehemel .. netioned by t.h. Council 
and decided that, rather than postpone the echeme of Agrieult.ural Meteorology until 
the financial situation improved, it .hould be proceeded with on a reduced fcale for 
the first three years. The restricted echeme wal ~ be initiated by a lingle Agricul­
tural Meteorologist assisted by a .talf of one Prof_ional A.ietant., two Senior 
Obse!'Ye1's or Computors and three Junior Computors. Dr. L. A.. Ramdu who w .. 
selected for the post of Agricultural Meteorologi"t took up hi. new duties et Poona 
on the 22nd August 1932. The ataff waa recruited and the new Agricultural Meteoro­
logy Branch stalted work at the Meteorological OfficI'. Poo" ... tm.· .. rd. th .... nel of the 
month. During the first few months a large' amount. of t.ime wal naturally deyoted 
to the training of the .taff and to other preliminary work. -

The work of the new Branch comes under two h ... d. :-(a) Statht.ical and (6) Ex­
perimental or Biologica.l. In his letter No. 28/Agri., dated the 5th January 1932, the 
Vice-Chairman of the Imperial Council of Agricultural Research had indicated that "it. 
is desirable that both the statistical and the hiolol!;ical braDlhea of II ... l'kh .. ml! .hoilld 
go forward though on a reduced scale in order that a definite .tart. may be made io 

- this new branch of Agricultural science". with thi. object in view arrangemente 
were made to commence work under both a8pecta of the Scheme and ~ maintaiD 
uniform progress as far as possible 

The available staff was allotted duties .. foUow.:-

One l'rofessional Assistant. } 
One Senior Observer or Co:nputor , I-Stati6t.ical work. 
One Junior Computor. J 

One Senior Observer. 1 
One Junior Obsetver. I II-Experimental work. 

One Junior Obaerver-III-General work, corre8pondence, &ypin, accoUDte, et& 

Besides the above ataff, a few Honorary _reh scholars jowed the Branch. io 
April and May 1933 in order to undertake inYestigational wor~' on problem, reidlDI 



454 

to .o\gricu'tural l\feteol·olligy. Th~ir d"vot"d work he'p6d to mak., progress to 
a considerahle extent. At the moment of writing this report the following ~tudents­
are working in the BrBn<:h ;-

(1) 1\11'. P. K. Raman, B.A. 
(2) Mr. M. K. Paranjpe, B.Sc. 
(3) Mr. M. S. Katti, B.Sc. 
(4) Mr. R. K. Dravid, B.Sc. 

111 the following pages a brief report of the work done by I-the Stati.tical, 
the Experimental and III-the General Sections of the new Branch is given. 

1.-litatiBticul I$ection. 

II-

(1) The programme of statistical investigation of past agricultural and meteoro­
logical ststi.tics is to begin with a critical enquiry of the avail"ble data on the 
. '!II"'a 00\\ n" and "yield per acre" of crops for the various districts and T.reRidencie.·' 
ill India .. nd 1,,·,,(·«,<1. after careful selection, to correlate some of thelIl with th'3 
m .. tcol·OIO;!1C1I1 dutll. A"rordingly the Agricultural Meteorologist got into touch with 
the varioll' provincial agricultural departments with a view to collect the availaLle 
Season and Crop Reports and the data of some of the experimental farms. The,e original 
recurti. were mostly received on loan and a8 they could not be kept for II lon~ time it 
w.u ne""8sll~y Lo k,'cp copies of the data relating to the important crol'3 l.efore retUi n, 

. Thi. waM donI! III the case of the Punjab, the United Provinces "lid BUlma duting. 
the year, 

li or the Ul'mhny Presidency the fact that Poona is also the headquarters of the 
Director of A@riculture, proved fortwlate u access to original records could be had 
at any time. In view of this special facility it was decided to make a start with the 
study of weather in relation to tha yields of cotton in the Bombay Presidency ar.d 
adjacent cotton tracts. 

AM a preliminary the distribution of different compeiing cropa in the presideney 
wal studied. The annual cotton yields per acre for the various districts of the­
Bombay Presidency for the period 1889 to 1931 were then computed from the acreage 
and out· turn figures, The yielda per acre were then correlated with rainfall and 
temperature. The yield figures usually showed a secular trend. These tren~8 wer.­
eliminated by poly·nommal curve-fitting and generally it was found that the conela· 
tions improved. The regression equations between yield, rainfall and temferature 
were calculated. Such forecasting formulw have been worked out for the Khandesh, 
A1hmednagar, Ahmedabad, Belgaum and Bijapur districts; further work on the rema,in­
ing cott·on growing tracts in the Bombay Presidency and elsewhere in India is being 
"ontinued. Dr. Normand's Performanco Test will he applied to these formullB before 
worl.. on other crops is tllken up. Ti-c yield Del' acre of cotton is scen to be dependent, 
among the weather factors tried, upon the rainfall in the eady and late monsoon 
months and the temperature in the months of September, October und November. 

(2) EXI''';mental Farm Dala.-(fJ) Ifombay Presideney.-Experimental farm data 
have been received from many centres. Amongst these the data of a few farms io· 
the Rornltay Presidency were selected for examination. One of the rese.rch students 
has I'ecantly undertaken this problem and progress is being made in collecting the 
detailed meteorological data from the numerous records of the Meteorological Depart-
ment. . 

(h) ('o«'lIl'or. (U. P.).-The U. P. Government deputed Mr. Sriral Hngh of the 
Agricultural College, Cawnpore, for trainin~ in the Agricultural Meteorriogy Branch 
for a period of one and a half months with effect from the 16th Yay 1933. Yr. 
Sinl{h examined the original records of the historic farm at Cawnpore w"ieh he had 
I>ro·llght with him as arranged. The few uni fOl'm series of crop yields, e.g., the 
'kharif' standard series of maize for the period 1885-86 to 1913·14, the 'Eabi' standard· 
series of wheat for the same period and a few shorter series, we'·e carefully extracted 
from the old records. The trends in the wheat series were eliminated; further work 
on correla.tion with weather factors as recorded at Cawnpore remains to be completed .. 

(3) Stu/i.tical analysi.. 01 metto1'ological lacto78 lOT _'J'UTpoae. 01 tOTera<ting 'em­
/u'rnf."".-Tho Plllnt Pathologist to thE' Government of Bombav ""quired whether it 
would be possible to give forecasts of maximum temperature for certain distri(te io. 
the winter months. The problem~ of forecasting maximllm tempera.ture a Ironth 
ahead and a week ahead respectively was taken up for study. A L .. ginning was made· 
with tho n u.ximum temperature of Poona. It was found that the mean monthly 



lll1aximum temperaturea of each of the month. October, November, D_ ober, JanUA'T, 
-.and February or what may be called th. d.·y mollth. were Iliv:hly ror.·.hted ..-ilb t • 
neighbourin~ months. The inve.tiqation w_. fnrthf'p IImlllified IIJ t .killil weekly 
means of maximum te .;perature during tbe period 30th Oct.ober to 310t Vec,mbe, 
and working out regression equationa between the maximum temperature of a week 
.and that of each of the preceding fOllr weeka. Th. forecasted value. were found t.n 
be in fair agreement with the actuals. A paper ou thia IUbject haa breu aul.ml.ted 
for publication a; a 'Scientific .Note of the India Meteorological Dep .. rtm~lIt·. I'urther 
work on a few other selected ltations in India haa beeu taken up • 

• (~) There are no experimental record. of evaporatioD ill ladia for a S .. riM of YMra 
nnd fc~ a .IArJlf' numb .. r of ~:ation ... 5 in the call! uf rainfall. Rel'l'nlly, with thf' 
help of one of the research students, a theoretical investigation of the water-eva· 
porating power of the air layers near the ground in different month. of the year 
was taken up. It may be remarked that the evaporating power of the atmol ·b". 
;a a very important meteorological facOOr inHuencing plant. life. Th. mean monthly 
evaporation figures calculated from the meteorological factor. for diller.nt ,,"onlh. of 
the year and for about .100 represt.'lntative stationl in India BUgg .. t that it may b~ 
possible to estimate the combined effect of weather facton, other than rainfall, loy 
t,he calculated evaporating power of the atmosphere in different yean. The aullject 
is still under investiga.tion. The need for the Iy.tematic recording of the d~il ... 
evaporation a.t a \tlrge number of placel iu a uniform manner ap)lNn to t.. uri llt. 

(5) Statistical analy.i8 of micro·climatic ob,ervati.,.. ·record.d .s ell. Allricu]eural 
i1leteoTolorJical Ob_eTVfltMY ot Po07la.-In the nert lectioll dealing with "E.perim~f\tal 

'wo'i'k" iDention will be· made ()f micro.clilDatological and other obaervationa. Some 
of these data, especIally where aimuitaneoul record. of the eame meteorologir.al.le. 

· ments are obtained uude,> different lurroundinga (al for example, in t.h. open and in.ide 
IUff.rent. crops) call f.or careful statistical analyaia. The Slatiatical ,Section of th~ 
AgrricuJtllral Meteorology .Branch undertook thil work aleo, with t ... part time help of 

··two of the research student .. 

(6) Generol.-(a) Soon 3fter the formation of the Agriculturll Meteorol"gy Branch 
it· befl8n t(} be realieed that one comptomet.er and one calculating machinp plBCf'd al 

· its disposal by the India Meteorological Department would be quite inadequate for 
. 'the large amount of statistical work before the Branch. Propoaall Were 'her. for. 

submitted to the Imperial \)Ouncil of Allricultural Reaearch for aanc:ioning the 
pU'rchase of two more calculating machines in the first instance, in ordpr to equip a 
fairly adequate statistical laboratory. .Funde were ISlIctioned 'for thi, purpOile by the 
Imperial Council {If A:,tricultural Research and the machine. are being ode'ed. 

(b) Mr. K. V. Joshi, Cotton Physiologist. Surat, made a requeat that tlie m.·eoro· 
'logical data. collected by him at Surat during a period of si. yean .hould be ICnIti. 
nised, especially with a view to checking the reliability of hIS inatrumeah and the 
method of taking observations "dopt~d bv him. This analYlis ... aa .. om"~eted with 
the a.sistance of a member of his .tall and a report on the lubject WI. fumi.hed to 
Mr. Joshi. 

(e) At the special request of the Director of }. griculture, Bomhay P ..... ideocy. 
Dr. R. J. Kalamkar, the Professional Alai.tant, analysed during hie leilur. time tbe 
uniformity trial data collected at the Padegaou Sugarcane Research Shtio'l. 

(d) Advice on statistical analysis of data waa alao given to a number of otber acri· 
cultural workers, on request. 

II.-Ezperim_ntal. 

(7) The experimental part of the programme reoquired a conaideral.le Imoun' of 
preliminary work before its initiation. 

A.!1,iculturnl ,'Jeteorol"!1;cal Ob.umtor.I/.-The meteoroloJlical data which have bee', 
- collected fo!' the past 50 or 60 years by the India Meteorolo'!ical Department 
.at about 200 stations in India refer to conditiona generally un·inHueneed by vegeta. 
tion or other local disturbing cause. like bnildinga, trees, etc. In order that the 
~jgnificance of these data for agricultural purposea may b. clearly brought out. It 

. is, first of all, necessary ~ fin~ out by up .... iment how far crop. modify Ihe. general 
- weather. Further. the mIcro-climate of the crops themeeivee _y ...,. co,slde-ably 
irom the observations record in-ide an a1"ea 8unouuded by M'Op&. Owin, 10 th im· 

· petua ginn to such fundamental iIIvestigatioD8 by the aetivitiee of the Intematio"al 
Commission on Agricultural Meteorology, many countrie. ill Europe have already 

• started investigatio~ on thie lubject. Some of the reaolutiona adopted by the Fmpi,. 
Meteo~logists' Conference, Agricultural Section, 1929, 'aimed at similar .detailed lIiudiM 



in the British Empire also. It was therefore decided to start an Agri~ultural ~leteoro­
logical Observatory at the farm of the local Agricultural College, firstly to compare­
ohKPrvation. fcc·,,,ded thel~ with tho,e recorded in the Meteol'ological Uffice, .l:'ouna, 
and secondly in order to compare the nhservations recorded in the Agricultural Meteoro­
logical OhHervatory with those recoI·ded inside IIOme of the surrounding crop._ With 
thu co·operation of the Director of AgricuItuI·e and the Principal of the Agricultural' 
College, a 8uitahle plot at the celltre of the farm, 130' X 901, was .elected in OctobeL" 
1932. 'fhe plot was cleared and the installation of routine instrument. was comfleted 
hy the end of Novembel'. The instl'uments were loaned by the India MetEorological 
Department for a short period. The proposed observatory was, however, int.nded to 
record not only routine meteorological ohs~rv~tion. but al.o .tudy micl'o-c1unatology 
evolve suitable instruments for such work, stalldardise instruments and methods of 
observations alld ill general, undertake a detailed study of the meteorology of the 
air layers nellr the ground. It was therefore decided that the Aigricultural Meteoro. 
logy Branch should obtain a full complement of meteorological instruments already 
available in the market, and supplement these by either de;igning new instruments or 
ad"pting the existing ones to the new requirements. Accordlllgly proposals were aub­
mitted to the Imperial Council of AgrieuItural Research and instruments worth 
about Rs. 3,000 were ordered from "broad in February 1933. Most of these new 
in.truments were received during the last month of the period under review and are 
lJeing tested and installed. 

Ohservations . of atmospheric pressure, air temperature and humidity, rainfall, wind 
velocity and direction at the level of crops, eYaporation, soil tempe: a~ ure and mOls, 
ture, percolation, duration of sunshine, etc., were recorded at the observatory. 
Most of these observatioll" were recorded daily at 5 hours 1. S. T., 8 hours L. M. T., 
and 14 and 17 hours I. S. T. daily. Besides the eye-reading instruments several relf· 
recording instruments were also installed for obtaining continuous records of th.­
meteorological elements. New instruments for the measurement of (a) evapor.tion. 
from free water surface and from a wet cloth, (6) percolation and (C/ evaporation 
from the soil, were designed and made with the help of local private workshops. 
}<'or making working models of small pieces of apparatus it was found advantageous 
to equip a small work.shop table in the Agricultural College itself and a few omall 
tools were therefore purchased locally. 

(8) Mi('l'IJ-clima/lJlofly.-The results obtained from the micl'o-c1imatological obsena· 
lions collected during the winter lind spring of 1932-33 are being riis:ussed in a. 
series of papers which will be sullmitted shortly to the Imperial Council of Agril ul­
tural Resellrch for publication. It may be sufficient to remark here that the 'local 
climate' inside the crops is different from that of the surrounding free atmosphe:e· 
and that it is not related ill a simple m3nller to the -general climate especially during 
the day time when solar insolation is most active. At a given imtant the tempera­
ture and humidity regimes in (lifferent crop. differ from each other as well as from 
those of the free atmosphere. So far a. solar rarliation is concerned, the top of the 
crop acts like an active surface layer just as the bare soil surface doe. in Ihe open. 
Amongst factol's controlling the climate of the crops are the amount of moisture in the· 

·soil over which the crop stands, the height and demity of the plant population, and 
the screenin,.: of solar radiation by foliage with corresponding decrra.e in the warmin~ 
due to absorption of solar radiation at the surface of the ground. Micro-climato­
logical observations will be continued inside a few crops where the plants are,g own 
at different seed· rates in order to examine how the micro-climate changes with the 
density of plant population. 

(9) Efleeti," Rain/alt.-To study percolation in relation to rainfall it was considered 
desirable to measure the percolation through soils of different depths. A series of 
percolation gauges 3 feet square in cross section and 6", 1', 1~', 2', 3' soil depths WaB­

therefore installed in the observatory. Preliminary observations were made durin!( 
the la.t two months. These have- to be examined in relation to the actual amount 
and intensity of rainfall and evaporation from the soil surface. Further work on a 
smaller scale under contrQlled conditions in the laboratory bas been undertaken by 
one of the students and the necessary apparatus is being made locally. 

(10) Soil tempera/llI'e, .• oil mo;.,ture and 80il evaporation.-The measurements of 
soil temperature and evaporation from a series of eye-reading i~struments ha,-e been 
tabulated in It form suitable for study. The India MeteorologIcal Dfpartn:ent .1'0 
loaned to this Branch two continuously recordinjt soil thermographs_ The records 
obtained from these instruments along with the observations of 80il moisture promife 
to be very interesting when studied in relation to raillY and non-rainy periods. 

(11) Frost·hazard in ,.lation /0 tll. temperature dj,.tributiOfl lIear tAe loil_-TI-e­
problem of frost is an important one so far as Northern India is concerned, bnt 
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-1>bservations of air temperature 114' .. r fhe ground h .. ve be4'n c(llIfin'" in the pa.t 10 • 
"Bingle level vel'Y near the eoil at a few atatioll.. l'rom illve.tig.ti~n' c.rde J oul .t 
Poona, Agra, and Madras' during the winter of 1931, it ha. heeD found that the 
variation of temperature at night in the air layer. near the ground ia lIot the hOle 
at all heights and that the I'egion of maximum fro.t hzard i. likely to he d reme 

'Ievel ab~ve the ground level u:lder th .. condittons pre\'ailing KloO". 1.0 .... flat Ilroulld, 
With a view to extend theee studies to are". surrounded by cropa a aeri .. of II au 
minimum thermometers was expoied at different levels ov.r the bar. groJnd in lh, 

·{)bservatory and some preliminal'Y observation. ",'ere made durinc c111ar .. eath ..... 
'These studies will be continued during the enBuing autumn and winler wi:h le\ .rJl 
scts of instrUml'llts (11 in the Opt'll above bare Foil, (2, above a gr .... plot and (3) in"ide 

. crops. 
(12) T~prn/O·rouple ills/allatio .. IfI' t"" mM'".-m'rtt 01 air II "'1"""''''', ."il '.m· 

.1/1 "rK"re, plant '.mp~Tature, etr.-It i. often noc_ry to take obo.?rvalionl at a I .. rl(" 
numbel "r lev!!h above ground. Th.. A,smnnr. J).yrhr.~mpter i. mOlltl!f IlKed' ror till. 
purpose. In order further to decrease Ihe work involved in taking a aeri ... of ohserv-

,ations, experiments were made to find the best method of utili.ing thermo-coupl ... fo~ 
measuring temperatures OIf air nnd soi'. A small hut WaS buiL for hflllOinj." " galv .... o. 
meter and the thermo·couple installation W88 eet up npar thil hut. For mealuremen~ 
lJf air temperatllre, a serie~ of thermo·coupl .. ! pro\'ided with .pecially dev .. ed ralii.· 
tion·proof screens was fixed on a PORt 10 ft. high. For mealurement of soil tern· 
peratures another series of thermo-couples wal emhedded in the lOil after ,uita"l,. 
-insulating the connecting wires under th" loil. The connectione from all t h.,.e 
thermo-couples were led into the huti by meanl of a bare wire net work fhed to in.ula· 
tor$ on suitable ~tand8. The terminals were then connec .... d to a specially deviled Iwit('h· 
board. The observer sitting inside the hut could thus take a wholl •• ri ... of me ,Iur .. -

'ments in five minutes by simply aliding the contact from point to "oint. A limllsr 
,gwjtch·board connected to the Bolme galvanometer could also be used for measur ng 
temperatures of pIants, leaves and atem. The work in connection .. ith this in<taHa· 
tion wal mostly done by one of the research students and an account of the 11uipme It 
along with a di.cussion of itft performance i. under preparatio:1. P,roc. .. or Apte of 
the Botany Section of the Ferguson College who was very much interelted in t·,. 
measurement of temperatures of plants, leaves, etc., hal al80 recently commenced work 
in collahoration with the research student. It may be menlioned that the ahoVl 
equipment was built up at a comparatively small ('ost and that a latisfactory Italvano, 
meter for the work was obtained from the Junior Workshop Company at Poona. 

(13) Besides undertaking detailed observational work on a regular basi. the 01> ... ,..· 
.tory also standardised the instruments received from the Cawnpore Agricultural 
C;ollege, the Sugarcane Research Station at Padegaon and the Rice Dre>ding ahtion a' 
Nagina. V. P. The instruments of Padegaon were oet up by the Senior ob,erver of 
the Branch according to standard practice inside the bare plot lelected for the 

'<lbservatory by the Agricultural Meteorolollist. The observer a' Pad4'gaon wae .bo 
.given training in taking observations by our senior observer. 

(14) Mr. Sri pal Singh who was deputed by the United Provinces for traioinlf in 
agricultural meteorology was given detailed instruction. in experimenbl work and it 
is hoped that the Agricultural College at eawapore will undertake similar work in 
their fllrm. Th .. Al!Ticultural lII ..... orologist h83 been in cloo., touch with the Principal 
and some work is likely to be started there during the enalling autumn or ... inln. 

(15) The obsf1rvatcry is proving very valuable as a training ground fo~ agricultural 
meteorological workers and a large number of \'isitors, and students ..... re shown 1'f>1Ind 

'the observatory and its working explained to them in detail. 
(16) On request, the Agricultural lIIeteorologist has been co·opprating witb Dr. 

'K. C. Mehta who is in charge of the rellearch on "Cereal ru'h". The a"1',)·C)r. 
received from him is being exposed regularly on the tower of the Metoorological 
()/Jice and the records are being forwarded to him regularly for sludy. 

(17) Tlte 11IPosuremen' 01 sQlar rndiati" .. ond .. i9'" ~k!l radialitm.-The total enNICV 
received by a horizontal surface of unit area in unit time from the ann aod tlie 
sky is an important meteorological factor. For the measurement of this fuodam. ,tal 

-eleme!'t suitable instru!"ents w,:re !'elected and propollals for their purchat!e were 
submItted to the ImperIal Counct! of AgrIcultural Research. The llanction .... received 

'l'ecentlv and orders have been plaeed for their J>I1rcbase. For the mea,"". 
ment of nocturnal radiation, one of the research student. constructed a thermo­
pile consisting of 40 elemente and the instrumeo' is under test. 

(IS) Towards tbe end of the period under review the observers have be.on workhg 
, under the roustant menace of the plague epidemic and every effort is being made to 
'keep up the continuity of tbe observations. 
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(19) The J.gricultural Meteorologist .i8 indelJted to the Director of Agriculture, 
"Bombay, aud Ille Principal of the .>\gricultural College, P~olia, fur their , .. lual,ie 
.~o.operation in providing facilities for conducting the expe:lmeutal work in:ide the 
"~ullege farm. 

Uf.-Gel/tral. 

(20) Some idea of the administrative activities of the new Branch will lJe gathered 
from the following paragraphs. 

With a view to extend some of the problems of Agriculture in relation to 
weather and to meet workers engaged ID Agricultural Research in Ind.a, the A gli­
<'uJtnrl11 Meteorologist attended the Science Congress held at Patna in January 11133. 
He also met various officials of the Department of Agriculture, Bihar and Orissa, 
a."embled at Patna and later ,isited the Agricultural Research Institute at Pusa, the 
"tliee of the Director of Commercial Intelligence, Calcutta, the Agricultural Colleg', 
Cawnpore, alld a few other places. At all tbe places visited it was found that tbe 
Agricultural Departmellts were keenly interested ill starting work on agricultural 
meteorology in their celltres. Requests for advice 011 meteoroloJical matters were 
also received from a number of officers in cbarge of agricultural research financed 
I,y the Imperial Council of Agricultural Research. It was accordingly found neoes­
Nary to issue a few general circulars dealing with the details of agricultural meteJrJ­
logical work, specifications of instruments, their cost, method of taking ob~ervations, 
ptc. Proposals for tbe publication of an agricultural meteorological 'supplement' to the 
.. In8tructions to Observers in second and third class observatories" of the India 
Mflteorological Department were drawn up. It was decided to underta!'e tho publi. 

·cation alld also reprint the "Instruction. to Observers" after revision and draw up 
forms for the meteorological registers for use at agricultural farms. Com ide "'able 
I,rogress has been made in this work and the manuscript of the agricultural mete­
orological supplement is nearly ready. The illustrations afe now in the course of 
preparation and it is hoped to send tbese to press shortly. A general circular issued 
to the various agricultural departments ensured that there would be a good demand 
for these pUblications. 

(21) A draft scbeme for recording precision observations of the growth and ~'ield 
of crops was prepared and sent to some of the agricultural workers in Inuia. Their 
criticisms have been received and it is proposed further to di,cuss tbis draft scheme 
during the ellsuing session of the Science Congress at Poona. The matter i, under 
corr~8pondence with the President Elect of the Agricultural Section of the Science 
Congress. 

i22J A~ " resl'lt of personal "ontad it has hee" !JoilsilJl~ to secure the co"operation 
of the departments of .o\griculture in Bihar and Orissa, the United Provinces and 
the Punjab. At the Agricultural Meteorologist's suggestion the Director of Agri­
culture, Bihar and Orissa, bas agreed to start second order observatories at the 
research stat ion. 1Inder his ,'harge. A list of inst,ruments that will be required for 
these stations was sent to the Director of Agriculture and the latter has promised to 
purchase and selld them when received for standardisation at Poona. Instructions to 
observers and advice regarding certain special instruments have been se~t to some of 
the farms in the United Provinces. Tho active co-operation extended hy the Agricul­
tural College at Cawnpore has already been referred to. In the Punjab, the proposals 
of the Agricultural Meteorologist for revising work at all t.he farms in the province have 
been accepted by the Principal of the A:gricultural College at Lyallpur who, it is 
understood, has forwarded tbe proposals for sanction to the Director of Agricalture 
of the Punjab. The Agricultural Meteorology Branch has promised active co-opera­
tion when these proposals for revision are given effect to. During the reriod under 
review, instructions regarding equipment, method of observations and other te,hnical 
adyice were given ou request. by correspondence to 21 research stations and institutions 
or workers. The AJppendix to this report contains a list of the parties to wbom such 
co-operation was extended. The Agricultural Meteorologist has recently arranged to 
visit Coimbatore and Madras to get into touch with the workers there. 

(23) Shortly after the inauguration of the AlZricultural MeteorololZY Branch, the 
International Commission on Agricultural Meteorology at its meeting held at Munich 
in September 1932, elected Dr. Ramdas. the Agricultural Meteorologist as a member 
of the Commission. This gave considerable facilities for discussion of scientific 
topics with some of the prominent members of tbe Commission like Dr. Rodolph 
Geiger. A very interesting monograph entitled Microklima und Pllamen kl;ma" has 
been contributed by the above worker to the "Handbook der Climatology" (Bd. 1 Til. 
D with 29 illustrations). As an English translation of tbis monograph would loa very 
us .. ful to the Branch and would, fi published, also be yery useful to agricultural 
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worker. in India, Mr. S. Atmanathan of tb. Meteorological Office kindly undutook 
and completed tbe tranalati01l at. the Agricultural Met.eoroiogiA'8 hqur8L Meotion 
has already been made about tbe r~ch acholan who h .... IlI1dertakea work in the 
Agricultural Meteorology Branch. Recently the Uninroity of Bombay baa .dmitt.d 
the Agricultural Meteorologist as • rECuKlliHd ·Uni ... reity Tea.:her'. 

(24) It, i. found that there i. a geueral d ... ire among &((ricultural wor"~ra to recei ... 
weatber forecasts a week or more ahead. Ther. il no doub, that luch forecaata would 
prove extremely useful to agriculturists if th., could be given. Thia ia how_ 
a matter which would require very careful and extensive preliminary r .... "''' Ind, 
if sufficient facilities by \\"8y of additional stafl and fundi for lu(·h inv .. tigatioUl are 
made available, it may be possiLie to extend the lOOps of the lIdivit:ea of th. 
Agricultural Meteorology Branch. 

(2£) The India !\Ie:('orolo!l!iclil D"part",plit is gr .. atly ind .. \'t.,d 10 ,h. Di .... do .. of 
Agricultural Departments and InstitutioDM in the different proviDe.. and tbe varlou. 
agricnltural workers in the country for their valuable co·operatioll with .the new 
I'ranch. 

S. K. BAN~ERJEE, 

POONA; 
0(('1. Director General 0/ Ob",vatoriu. 

rAe 14tA September 1933. 



No. Name. 

1 Dr. K. C. Mehta 

2 Mr. N. V. Kanitkar . 
3 Dr. R. D. Rege 

4 Rao Saheb B. P. Vagholkar 

II Mr. K. V. Joshi 

.6 Dr. B. N. Uppal 

7 Director; Imperial IllIltitute of 
Agrioultural Research, Pusa. 

8 Principal, Agricultural College, 
Cawnpore. 

to 9 Director of Agriculture, Bihar 

• and Orissa, Patna. 

tNCLOSURE I TO AN~"EXUR~.-

Address. 

Professor of Botany, Agra College 

Soil Physicist to the Government of 
Bombay. 

Crop Physiologist, Sugar.cane Research 
Scheme, Padegaon. 

Chief Agricultural Officer, Sugar.cane 
Research Scheme, Padegaon. 

Cotton Physiologist, Surat . 

Plant Pathologist to the Government of 
Bombay. 

Pusa 

Cawnpore 

Patna 

Nature of co-operation extended by the Agricultural 
Meteorology Branch. 

• 

Experimental work with Aeroscope during specified 
seMons, and information r .. garding upper winds. 

Advice regarding equipment for 1st class observatories 
at Sholapur and Bijapur in connection with the new 
Dry Farming Scheme. 

Observatory site selected, instruments standardised 
and installed according to standard pra'.ltice ; observer 
trained. 

Advice regarding lay-out and discussion "f uniformitJl 
trial data at special requ .. st of Director of Agricu!. 

·ture, Bombay. • 
Advice regarding accuracy and significance of his meteo· 

rological records and on methods of correcting them; 
advice regarding discussion of his precision 
records. 

Issue of warnings of frost and rain in certain distriots 
of the Bombay Presidency during autumn and winter 
was arranged with the \Veather Section of the Poona 
Meteorological Office. 

Proposals were forwarded on request., for re-organisation 
of Agricultural Meteorological work at. Pusa. 

Detailed proposals forwarded on request, for starting 
Agricultural Meteorological work at Cawnpore; a 
member of the College staff who was d .. puted to 
Poona was trained bot.h in Statistical and Experi­
mental work; one instrument standardised. 

D~tl1iled propo.sls forward,'d on requ<'st, regardinp; 
meteorlllllgical equipment for (a) r!'search stations 
ant! (b) ordinl1ry farms in the Provinco. 



No. Name. 

-
10 The Superintendent 0 

11 The Manager 

Il The Chief Agrioultural Offioer 

Addrell8. 

AnakapaUe Reaean.h Farm, Madraa Pre· 
lidenoy •• 

Central Experimental Farm, Gwalior 

Sind, Karaohi 

13 Prinoipal, the PUNab Agnoul. Lyallpur 
tural Colle~e. 

14 Direotor of Agriculture, Bhopal 
State. 

15 1\88iatant Paddy Specialist, 
U. P., Nagina. 

16 

17 

18 

19 

20 

21 

Direotor, Nillamiah Obaervatory 

Cotton Research Botanist 

Mr. H. L. Khanna 

D"puty DireotOl' of Agriculture, 
Ori8la Range. 

D"puty Director of Agrioulture, 
South Bihar Range. 

Prinoipal, Agricultural College, 
Coimbatore. 

Bhopal 

Rioe Reeearch Station, Na,ina 

Ni .. mabad 

AgrioultW'al College, Coimbatore 

SUllarcaneSpeoialiat,Sugarcane~aroh 
Station, Muaaffarpore. 

Cutt..,k 0 0 · 0 

Patna 0 . · 
Coirnbatore 0 . · 0 

Nature of c()oop"ration extended by the Agdcultural 
Meteorology Branch. 

Advice regarding instruments to be purchased for hi' 
farm. 

Advice regarding instruments to be purol:\ased for hi. 
farm. 

Advioe regarding instruments to be purchased for his 
farm. 

Detailed proJl08als for re-organisation of Agricultural 
MeteorologIcal work in the Punjab were forwarded 
on request. ' 

The Director expre •• ed a desire to start detailed work; 
full prop08als were forwarded to him for purchll88 of 
neceBsery instruments. 

Detailed instruotioDl for using certain instruments· 
. two instrument. received for .tjlndardi8ation ber~ 
attended to. . 

Shown details of our experimental work at obeeryatory 
during hi. vi.it to Poona; he haa promised to advise 
fanna in Hyderabad State regarding Agricultural 
Meteorological work in oonsultation with thi. 
Branch. 

Repair of hygrograph and it. oalibration (ilUltrument 
rece4tly received). 

LIst ofin.trumenta to be purch8lled for hi. farm 8ufplied 
and dilCuuion on equipment for mea'urement 0 Bolar 
radiation. 

Advice rejtarding meteorological equi;>ment to be pur. 
eh..-d for hie r-arch farm. 

Advice l'fIItarding meteorologioal equipment to be pur. 
ch-t COl' hie r-arch Carm. 

Advice regarding Agrioultural Mett'OI'ologit'al work and 
euggeetiollol fur equipment. 
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ENCL08URE II TO ANNIIXURII. 

Stall 01 the Agricultural Meteorology Brandl. 

Agricultural M eteorologilt. 

Dr. L. A. Ramda., M.A., Ph.D. 'Cal.}. 
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APPENDIX XLI-B. 

Non, DATED 1'n. 24TII JANUARY, 1934, lIT BIICJUTAKY, OM BVJ3C7 No. 35 (ii), FlIcu. 
RBP\lnT or PROFESSOR P. K. PAIUJA ()lII 'fBIl BCBllIU or IllllLlaCH "ORA 011 

WA'CIR HYACINTH IN B~AR Al'D ORIS8A. I 

In April 1930, the Council sanctioned a 5ch~me (If re_reb .. ork on .at~r 
'Jyacinth by Mr. P. K. Parija, Profesaor of Bowny, Ravenebaw College, Cuttack, 
fol' a penod of one year in the first inatance. The echeme .... given effect. to 
from April 1930 I,ut as the work had not bt'en OC'mpletl'd on the date of it. termina· 
tion in April 1931, sanction WM out,ained for its extension for a fur.her pel'iod 
of one year, t,j:" till April 1932. As, however, the work could not be completed 
by the 31st March 1932, sanction for a further extension up to tbt! t!nd of 
.1uly 1932 wa" obtained from the Govt'l'Ding Body by circulation. The firot progrt!" 
report on the scheme waa considered by the Advisor, Board a\ it. mee~iDl held 
in June 1931, t·jde pages 28 and 172-176 of the printed proc'eedinga of the meeting. 
of the Board. . 

2. The Final report (Annexure I) by Profeaaor Parija entitled "An Aoooun\ 
of the physiological investigationa on watpr-hyacinth" h .... now been received and ia 
for the consideration of the Advisory Board. In thi. connection a copy of • 
Iamphlet (Not Printed) entitled "Report on the Eradication of Water Hyacintb in 
Patm" by Mr_ N. F. Peck, C.n.E., I.C.S., which h ... been received from tht! 
Government of Bihar and Orissa, ia al80 circulated for the WIe of the Adviaory Board. 

3. The Vice-Chairman to the Council consider. that it wiII be an advantage if 
the report is first considered by 8, Sub-Committee conli.ting of:-

(1) The Vice-Chairman, Imperial Council of Agricultural Rt'March (Chairman), 
ex-officio. 

(2) The Agricultural Expelt, Im}'erial Coundl of Agricultural n.8t'arch. 

~3-7) The Dil'ectors of Agriculture, Bombay, Bengal, Punjab, Bihn allfl 
Orissa aud _"ssam. 

i8) The Direc~or, Imperial Institute of Agricultural Re .. arch, Pu .... 

(9) Mr. P. H. Carpenter, Chi"f Scientifi(' Officer, Indian Tea All!OCiation, 
Assam. 

(10) Professor J. C. Ghosh, Dacca Univenity. 

(11) Professor T. Ekambaram, Madras. : 

(12) Dr. Nazir Ahmad, Director, Technological Laboratory, lla~ung •• Bombay. 

(13) Professor P_ K. Pari ja. Revensbaw Col'.ge, Cot/llck_ 
Secretary, Imperial Council of Agricnltnral Rce..arch (Secn-tary) tZ-o,lfirio. 

This Committee will m~ at 2-45 ._11. on the 22nd February 1934 in the Conference 
Room First Floor, Sonth Block, Imperial Secretaria& Buildinga, New Delhi, AIId 
th. r~port of the Sub-COIIlIIliUN .... ill b. placed before t.h. Board in 111M 001lJW.. 
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The work, of which an account is given below, was undertaken in 1029 at. 
the instance of Mr. N. F. Peck, I.C.S., the then Collector of Cuttack. Mr. Peck 
gives a full 8,ccount of his campaign against water-hyacinth in his book which 
was published in 1930. He meutiona thers (44·67) how the reappearance of water­
hyacinth in carefully cleared tanka was pnzzling him and hia officers and how he 
and I solved the puzzle. , 

It was thought necE'ssary to study the water·hyacinth plant with a view to 
clearing up obscurities in the life hIstory of the plant, hoping that some indi­
cation may he obtained as to the mode of eradication. The Imperial Council of 
Agriculture.l Research got intsrested in the matter and made a grant for continuing 
the work for two years and a month, without which it would have been impossible 
to do much. I 

In presenting the following brief account of the research work done, I have 
described the work under different sections with a separate summary at the cnd of 
each. Finally I have givpn a gener"l summary for ready reference. Each separate 
section is written in the form .)f a ~tlparate paper by itself and e.m k,e printed 
as such if necesS8 ry. I 

It is 110t neclls.ary here to give the dtltails of the mOl'phology of the warp-r­
hyacinth plant. Various workers have already pointed out th.. morphologlcRi 
peculiarities of this ll"ater weed. The referenc .. s noted at the end in the general 
bibliography may be consulted for details. It seems desirable to ~ompile a hand­
book of 811 the available information on water-hyacinth hut thnt IS not the hsk 
at present. , ' 

It is sufficient to state hel'e that the wawr·hvacinth although g .. nerally a 
floating weed. is cD.pable of growth on moist land. It has. therefore, ad"piivc 
ebo.racters both for water and land. In water it reproduces chiefly by ""getative 
methods, although it sets seeds 'luite frequently in these parts at least. 

The seedlings germinate in the beginning of the rains, .grow n>-pidly nnd .. r suit­
able conditions and attain maturity in three months, producmg fiow('rs by 8 .. ptemh~r. 
Although the plant flowers almost pJ) the y..ar round. it doe3 not s~t seed except 
at the beginning of the cold weRther Capsules are only produced towards the end 
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Qf September or the beginning of October. h __ to b. a queation of temperatu,.. 
]n these parls the temperature about thi, period 18 75·7·F. to 850F. Th. fact too' 
the spike bends often into wster after the flower. wilt, it well known. It i, 
needless to give detaila of how the capeule matures and Ned. are dUcharged. It it 
.ufficient to state that the capsule burst. and pt. detached from the lJIike ou 
maturity and fall. down. The seed. sink to the bottom of tb. tank snd Ii. 
buried in the mud. 

Wh~n the tank. get shallow in. IUIlll.ner, ~he "ad ill, bird. lnAy diapene the 
8E'ed. 1D their feet, 8Jj auggested by Dr. Bruhl, from tank to tank. How the 
"eeds that are exposed to tbe sun got dried up and thu. become fit to germinate whe" 
they receive moisture, is describE'd cl.ewhere. I 

Evidence 8S to the period of viabili,y of _da may be cited h~re. Some Red. 
J!ave been stored in the laboratory with a view to fwding out the !Duimum period 
of viability. From observations in the field, it ia certa.in that seed. remain viabl .. 
for five years at least. A tank in the diatrict of Cuttack wa, cleared during the 
au~umn of 1927J and has. been. kept.. free of water.hyacinth .ince th"n. WL July 
some. ..eedlings were collected .from the tank, thu. Provinl that t.har. "er. _. 
seeds still in the tank which rei.ained their viability for five year.. Ther. ia, 
bowever, ihe remote· possibility that the seeda might hav" been brought into ,hi. 
tank from outside. 'fhis i. not likely u th" tank. round about· bad all Leen 
dear~d. 

One imagines tbat the ,hard seed coat and the almoet anerobic conditions iD :.It. 
mud at the bottom of the tanks helps the se .. ds in retalllinil their vi .. bili~... AI 
Cole observed, the concentration of oxygen in mud 10 ft. below the surla.ca of .wa~. 
is only about 0.1 c.c., per litre. This meana there i. practically no oxygen near 
thll seeds. This presumably helpt the seed. to, keep the tee"' intact and preorentl 
germination. When the ueda get access to oxygen again tbey germinat.. Ths ger­
mination has already been described and the facts have been corroborated iD Burma. 

1n this brief report. only experimente from which definite and interesting result. 
coul" be ell-awn .have .been given. . . 

I am indebted to the Imperial Council ,of Agricultural Be_reh for their gran'­
I take this opporlunity to express my thanka to Mr. T. C . .N. /:Iinlb for hi. va? 
valuable help lD preparing the report.. I 

SECTION 1I,-DORMANCY OF THE SEEDS 011' WATER-HYACINTH 
r 

By 

P. Parija l'nd B. K. Kar. 

A.-CAP9UL&. 

The seeds of wP.1er-hyacinth are co)ntain~d in a trilocular capsule aud al". heavl~r 
i,han water when ripe. When the capsnle burlts, the seed. from bent ~Ih. frO 
(HschargE'd imo the water' and link to the bottom (Plate 1, figs. 8, 9-tlot prm"'~I. 
The capsule is somewhat like an elongated cone with ita bate att~hed to the fp,k. 
and is contained within the funnelshaped, acet"e.cent and penultent billie of the 
perip.nth.· It is dne to the pr"'E'nce of this perianth that the ClI.pm1e "''''''8 to be 
" little bigger than what it really i. (Plate I. figa.. 1. Z-!,ot prmted) The len~.h 
()f the capsule is about 1'2 cm. and the longest. dIameter ~a 0'4 CID. The ovary I' 
trilocular containing a total of 50-60 seeda wherever the locuh ha.ppeD to ~ completely 
filled with them' bnt in many case, tbe mature _d. are found only In the DPpeI' 
region of the c~psulc, the basa~ portion eithe~. co~t.aining imperfect. on .. or none 
at all. This might be due to mcomplete ferllhza.Llon. I 

B.-8nD. 

The seeds are minute with an oval base and tapering apex with which it is 
attached to the wall of the ovary. The dimensions of the Ned. are: letllflb· 
1621 mm.; diameter (at the thickest zone) 12'16 mm. On the -oo-eoat there~. 
a number of longitudinal ridges, t>;z., 12 to 15 in number. Th_ ~re not. fol1D4l 1D 
immature aeeds but. develop as the latter mature. 'Althouldt faIrly clearly seP-li 
C1D green 'seeds' from undehisced capsule, these rid get, nnertbelet!8 become yery 
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I rominent in dry BeedB. In a transverse section of the Beed, the ridgea I1PP~ to 
bl> a Bkeleton to Bupport the fleah which dries up or decays in time. On the epidermis 

<>f the seed the flesh)' layer i8 still visible 118 a thin line joining the ridges (Plate 
1. fig. 7 I{ot printed). A tranBverse aection of the seed coat shows an outer aud 
on inner integument. AB the ovule iB a.natropous. the micropyle is not terminal 
but i8 &ituated a little tow • .rds one side, just below the poinl; of attachment of 
the seed. to the wall (Plate I. figs. 6. 11-not printed). Tbe embryo is 8UI'l'01l1lded 
by a rather thick endo.perm which IS covered by a h • .rd ribbed seed-coat. The 
-embryo ogrees in essential de~ails with the seeds of the Pontederiacem. 

C.-DORMANCY. 

Miiller liS far back as 1883 noted that seeds of Eichhornia cra .. ipe., require 
previous drying as a nece,sarv eondition for their germination. He failed to germinate 
freshlr harvested seeds. These, however. germinated later when sown again after 
a period of desication. Ludwig demonstrated this in case of the seeds of Mayaca 
fluviatilis. Since then severa.! investigators have studied the subject of delayed 
germination in water plants, and almost all of them have' come to the conclusion 
that germination is delayed if the seeds are continuously immersed in water and 
h i8 8.Ccelurated if· the),,- are subjected toa pel'iod of drying. -- ... 

Crocker has shown experimentally that hard seed coats of the water plant& 
llinder germination by limiting the waler supply and that drying followed by soaking 
8~emR to induce rupture of the coats nnd thus to aJlow growth to hegin. Later on 
·Crocker and Davis (1914) confirm .the AarJier view by a detailed study of ..tliJlma 
1.10ntago where the dormancYllf the ac~enes is due to the mecha.nlcal restraint 
exerdsed by seed coats~ I 

This explains the crop of seedlings in large numbers just at the beginning 01 
-1he monsoons.' The' intense ,heat of the summer' months . totally dries· up -the soil 
with the embedd"J seeds which with !.he beginning of the rains, get suitable 
temperature D,nd moisture for their germination. We undertook to investigate 
the dormancy of the water-hyacinth seeds in the hope of throwing further light 
(In the question. The investigation was divided under three subheads; viz. :_ 

(i) Period of rest. I 
(i i) Resistance of the seed coat. I 
(ii') Oxygen supply. ; 

I 
(i) Period 01 rest. 

Freshlv harvested seeds of water-hyacinth do not germinate. It was thought 
perhaps the embryo is not fully-developed when the seeds a.re thrown out into 
the water from the dehisced capsule and the period of res~ is necessary for the 
full development of the embryo. In order to know the condition of the embryo, 
lIeeds at all stages of development wer" collected. namely-

(0) green seeds from green' capsule, 
(b) mature seeds from green capsule, and i 

(e) seeds from dehiscent r.apsule. I 

The hUl'd seed·coat was ruptured by Ineans of a needle at the antipoda end to 
avoid injuring Ilud thus 8.1l0wing the fixing solution (Chromacttic acid) to have 
ncee"s to the embrYll. They were then microtomed. As a result of a close 
examination of our micro-preparation., it bas been found that even seeds taken 
from green mature capsules show a. fully developed and complete embryo with 
plumule, radide and vllscular strand (Plate I, figs. 3, 4, &-not pl'inted). The 
embryo is, thus, fully formed in mature seeds and this could not, thprefol'e, be 
the cause of dormnn"y. I 

Th'e fully developed seeds collected in November 1930 and dried for two and 
half months were kept submerged in water. Side by side some freshly collected 
seeds during the same month. were submerged in water without any drying. Even· 
after seven month. none of thEse seeds showed ony sign of germination. After this. 
period, they were allowed to dry up perfectly for four mon~hs by occasionally· 
keeping them in the sun. When watered again almost all of them germinated 
after 'three dllY. (Plate I, fig. 10-not printed). That drying helps germination. 
~'as observed by Muller, Ludwig: an4, others. Crpcker is of the opinion that drying; 



.followed by lOaki~g, (wees. a considerable per ce~t. of coate of Eid/"""ia .... 
,to crack slong the fI~ting. We shall preaen:Jy _ that the teala 011 .... not only 
mechanical resistance to germination but also prevente the entry of o:Iyg.'D aud 
thereby retards germination. In fa.ct, w •• hall adduce evidence that inaufficienc1 
of oxygen ia one of the causes of dormancy of wet seed. Alternat. drying aD • 
. wetting probably looeens the teata, thereby removing the mechanical reliatance as. 
we!l as facilitating the entry of oxygen. 

(ii) Re.istanc~ oj ,A, It.d eoa'. 

The se~d coat oilers mechanical reNistance but i. not impt'rvinue to water; for 
when soaked seeds Rre rUl'tuled, th" radicle protrudes out within an hour, whkh 
abow. that water h&.d got in and the embryo had .wollen but the "'Iiatance or 
tho testa and the insufficiency of oxygt'n wera preveo't.in« furth.r prmina~UIL 
T"xt figures &-11 (not. printed) illuat .. ate the nrious ,/.ag" in the development of • 
8eedliDIl from a ruptured seed. In nature. apart from the elloot of altemate 
<dl')'ing and wetting, the hard testa i. probably acted upon b1 bacteria or IOftane4 
by Bome chemical action. The result. 01 lOme experiment. done with a view t. 
IIOften the testa to facilitate germination are shown below :-

Number of 
Number 01 Number of day, taken Peroentage 

'Treatment on the seed coata. .eeds _ds tn prmlna-
treated. germinated. germina- tion. 

tion. 

P.eerat. 

Baaterial eulture (Hay-bacilli) • • 1 10 n·t 
Yeast culture . JI5 3 11 20 

Algal film I J 10 U 

Dilute H .SO • I Nil Nil Nil 

Potassium Phosphate II 2 1-10 12'6 

Freezing mixture I ! • 33 

Craoking the testa (MeChanical 10 • • 41) 

meana). 

Removing the testa (Micropylar 10 10 1-2 101) 

end). 

Removing the testa (Antipodal 10 Nil Nil Nil 
end). 

Warm water (42"C) . 8 I 7 12·6 

(iii) Ozygeft ",pply. 

We have seen that the testa is not impervious to water. It is. therefore, lill.IT 
that somo oxygen gets in with water. The 8,IIlOUnL of oxygen lhn. enterinjf muat 
vary IICCOrdinll to the depth of water at whirh the Red. lie, becauee the CODC".entra­
tion of diasoh'ed oxygen varies with 'depth. Cole h.. founcl tbat the oxyg ... , 
concentration decreases rapidly' with the increllJ;e of the depth, from 4'97 c.cs. per 
lit.re at the surface to 0.14 c.cs. at a depth of 10 ft. 

In any ca!'4! the amount of oxygen entering with the water lri iD hy the test. 
cannot 'be sufficient for the resumptiou of growth by. the dorms.Dt.. ~hr10' At_· 
tiOD was dra.wD to this possibilitt of oxygen actlDg" a bmltlng factor 0 



g~rminatlon by the fact that in the field germinating leed. art! always found on th .. 
• urfac~ of the mud and ge.-mination takea place after 8. shower of rain. The fnnctioQ 
of the rain .eems to be, besides supplying the moisture, to expose lhe seeds which 
are carried over with mud, and thul give access to oxygen into the seed.. In tanka­
which had steep .ide. and filled quickly with wr.ter, v~ry fe..... eeedlings gre·, 
ul' .. compared to thOle which had sloping sides. , 

In luch situations, oeed. receive moisture over a large area. B •• ides moistur~, 
BBPd. receive oxygen, if they lie on the surface. It i8 prohablv for this reason 
thut .~pd8 exposed by r8.i1l. germinate rapidly and therefor(>. seedlillg, are plentiful 
pEter a .hower of rain. That want of oxygen has somethin:! to do with delayed 
germination WlIs confirmed by onr lahoralory experimtnh. S""d. dipped simply 
in bp·water, take a long time to germinate, but if ordinary air or OXYilen i .. 
tnJ,blpd throngh the water, the seed. germinatp much quicker as shown in .he 
table helow:-

Percentage of germination. 
Number 

of 
Treatment of the seeds. seeds 

treated, 3td day. 4th day. 5th day. 7tl. day. 

(1) In tap water 9 ,Nil Nil Nil Nil 

(2) III. airbubbled water 9 Nil Nil N;l 44% 

(3) In oxygen bubbled water 
22% 

9 Nil 22% 55% 55% 

When the aeeds from the tap-water ware remond after 7th day and dipped ill. 
oxygenated water, they germinated p.nd behaved similarly as in (3). There may b&­
tv.o possible expl&nations of this effect of oxygen on germination. Firstly greater­
conrentration of oxygen in the water surrounding seeds ensures sufficient supply 
of the g ... for the resumption ni growth by the resting embryo. Secondly, oxygen 
may affect the testa in some manner rt'sulting in the softening of the ls.tter and 
thereby removing the mechanical resistance. 

D.-SmnURY. 

The seeds of water-hyacinth remain dormant for at least one season. i.e., November 
to June lI,lId relain their viability for several years. It is found that:-

(0) The embryo is fully developed when the capsule bursts, and thuR the 
undprdevelopment of the embryo cannot i·", ihe caUSe of ofoMl._"'·y, 
as fully developed emhryo, are found in green .. eds. 

(b) The seed coat is the main cause of dormancy:-
(i! hy off~ring physical Nsistance, M the "t't'da could be made to gt'lminate 

hy rupturing the coat with a scalpel. 
(ii) by prevt'nting the entry or oxygen, 8S seeds could he made to germinate 

by bubbling oxygen through the water in which seeds were soak"d. 
(c) This confirms the suggt'stion put forward by one of the authors that the 

mud covered seeds in the fields do not germinate for lprk of oxygea.. 

SECTION I1I.-GERMINATIOX OF SEEDS OF WATER-HYAC"INTH. 
I 

In a preliminary nole one has described the various stages of germination in 
detail. Those observations werp based on the various stages of seedlings tOllected 
in the field under natural conditions. Since then we have been able to gt'rminate a 
large number of seeds in the laboratory which confirms the previous observationa. 

It has been noticed that th~ emhryo is fully formed at tht' time when the 
eeeds are shed from the capsule into th... wato'r, and the micropyle is at one end­
of the seed (Plate J, figs. 6, 11-not printed) •• \, observed by us, the cotyledon--
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''first .. emerges through tbe' micropyle .. • hob-like protuberance. Wbea_ 
"under tbe microarope, 'the apex ia _n (not printed) a little proj.cted witb • 
"VY sligbtly raised circulRr ring having dots on it. IUrface. The project.... apex 
,i. tbe radicle wbich later on growa out. .... tbe root aud the dote on the rinl 
are the papillae from wbicb numerous fine unicellular hairs gt'ow out al a frill 
encircling the radice (Plate II, fig. 7-not printed). The aame frill il abo obt.rved 
in the aeedlings' of fIIanocilorta, a clo,. relative of water-byaOC'inth. I hff .. rellt It:l(;". 
of tbe germiuation of the .lJalloc/ao,ia _d Dre given In t~.t-figure 2. The Juu.-tlon 
d these rDDts bair is very intere81.ing. Arber IaYI that in JJipi'u,j~1 I;lu',n. Atzond, .. 
and many HelDbim such aa Zannirlaellia the poor develDpment of the radicle i. oft. 
cDml'l!UBated fDr. at nu early 8cedJing sW.-e, I,y tht' pmducti •• n of u tuft of ¥Pry 
long root hair, wbich grDW Dut from the 'cDllet' or june.iDn of hypocotyl aDd 
root. FrDm field DbservatiDns we have fDund that germillating I .. "d. in .11 c .... 
have heen fDund on the Burfs.ce, and germinatiDn takes place in the I ... ginniull ." 
the rains Dr whenever the humidity, roil mDisture and tempf'rature aro' Buita"I •• 
It is invariably fDnnd tbat a crDp Df seedlings appear. ant'r a .h" ... er of 18.ill ·.bid 
seems, beside. supplying the mDioturp. to '""POiif' the mud-covered ,.,.·d. end 
ibns give 'them access of oxygen. The function Df the root haira appf'arl to preftDt. 
the yDung seedlings frDm being washed away, and BlVe the delicate radicle from beiDa 
bl'Dken Dff. The rODt hairs anchDr the ~otyledon to the auitable soil. Rnd whf'n iL 
iR safely fixed the radicle tip RrDWS and Porca it" woy into the soil and ... t.Lliah .. 1I 
the plant. 'Tbey might all. well perhaps be serving a8 temporary ahsorhing orlf&nl 
for the plant as IDng as the radicle dops not be<-ome active. 

Tbe cDtyledDn grows out firat, and if even after the limit of itl length i. r"ach'?" 
-the radicle ia not in suilable soil tD grow, the hypocotyl intpr<"al .. ted and t.b. 
radicle is carried to a suitable deptb •. nd tben ita grDwtb begin.. During thl. tilLS 
tbe cDtyledDn is green and prDbably r-opplement. tbe plaatic materisl in th" _d. 
This explains wby we find Ill' hypm·otyl in acedling. growing in 1'8ry damp Hlud, 
because here tbe radicle i. in suitable surrtlundiflgl and -.n !><'rom .. a adlve. In 
rome _seeds germinated (in "be laboratory) in wat"r in a lto.t tuLe. w" ir.variably 
fGur.d ·the presence Df tbe hYPDcDtyl in'them (Plate II. figs.' 4, ~not r.rinted). Tbe 
hypDcptyl, llDy.'ever., does 1l0L_.develop~ in .eeds ~bat. germinated .on lOll DI: ill, tbooll. 
which wel'tl transferred to BOil BOon H.fLer the prDtrulliDn of the cDtyled'ln (Platf' II, 
fig. 6-not printod). I 

Such intercalatiDn. in the axis takes place in 'Dther monDcDtyledDns aloD lucb 31 
rice. If the grains are' SDwn ot !p'eot deptbs. the ~DleDptile i. carried up into the 
air by B.n intercalated piece of aXIS between tbe cDleDphlar nDde snd tbe scutellum, 
while on the other hand, if the grain is sown Dn the Burface, this intHcalation doe. 
not develDp. I 

What hoppens in Eichh.nnia is r,ltDl(ether different. If the .,. .. d g"rminBt8 I'D 

tbe snrface and the mud is suitably mDist, then there ia nD hypocotyl, ... ·bile if the 
w3.ter content. falh, bebw the required minimum, tho: hypocotyl is intprcalaW to 

-carry thD radicle dDwn 'to prDper deptb. I 
The first leaf grows out when the radicle haa become find in the soil. Th. tip 

of tbe cDtyledon still remains in the aeed. 
Ollce the seedling is establisbed. linear leaves come DUt in luC<'e ... ion and. form a 

mMI'i('. Rut t,hpre i. no dist,inction betwe .. " leaf·hl'd.. and petiol.. at tho. ':Rl!e. 
It mnS'~ here be nDt£d tbat the leaves in mature EicAltornill appear dimol'J,hic_ The 
ligule of the older leaf CDver. tbe YDunRer leaf as a membranouA .he.t h and appear. 
to be a different kind Df leaf. In reality there is Dnlll one kind "f Imf. In the 
leaves Df a mature plant, the petiDle swell. into a "p.eudo-Lulh". Th .. rp i. nD fixity 
of age when the "pseudo-bulb" 1I.!>pear .... ltbonJ!h the linear leave. of the _dlinR" 
produce aerenchyma (Plate II, fig. 8-not printed). St-erllingo grown in ""to, the 0011 

of which was kept mDist but nDt saturated. did not prDduce aWDllen petiolt'8 till tbey 
were fDur weeks Did, while seedlings transplanted in t'arthen pota ..... nding in wst"" 
and thus havnig sa.turated mud, produce them in 14 day.. One bc, wa. cJnrlr 
established tbat the seedlings require CDpiDUI supply of frt'e water in the soil fDr 
their healthy gromh. I 

SECTION IV.-FLOATING OF' WATER-HYACINTH fq;EDLIXG!J. 
I 

,It lias been noted before that the PTOwth of Bt>edlinll: i. affected hv the amount 
of mDisture. NDw it haa been Dbserved that. if water be lackinll .nd the POil poor. 
the_,leaves of the sef>dlings after a certain sge spJ'ead hDrinzontally, while if .ateJ', 
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''i. plentiful nnd the lOil i8 rich, the leavea grow upwa.~dR. The first type of plant 
when 8uhmerged either does not float up at all or if it fioats up at all, it takee a 

·very long time to do eo; I 
. The other type in which the lta,·u grow upwards invariably fioa.ts up. The 

leavea execute a paddling movement. First moving upwards durmg 12 hours and 
.then moving down. This coupled with ·,he buoya.ncy of the leaves supply the neces-
8ury energy· for detaching the plant at the surface of cleavage already observed. 

It was further observed that light hastens the fioating. This is as should be 
expected, sa light promotes photosynthpsia and leads to accumulation of plas,ic 
material for growth and formation of meris.em of the cleavage zone and also help 
the paddling movement which is no doubt a turgor movement. Boreach has observed 
by a .eries of experiments that the inflated form of petiole can be induced by full 
light, low temperature and free swimming life, whereas the converse conditions tend 

·10 b .. associated wi.h the elongated form of petiole. I 
It has been noted before that floating always takes place in the evening between 

_5 and 7 o'clock. Apari, from confirming this fact, it was found that there are two 
periods in the day when seedlings float up, namely, between 7 to 11 in the morning 
.snd 4 to 8 in the evening. This is probably associated with the temperature. 

SECTION \-.-EFFECT OF HYDROGEN ION CONCENTRATION ON THE 
GROWTH OF WATER-HYACINTH. . 

Hydrogen ion C!Oncentration plays a very important role in the metabolism of 
plants. The physiological action of ·the free hydrogen: ions is considerable and a. 
slight change in the hydrogen ion concentration may ha.ve a, critical effect. Water 
hyacinth plant i. amphibious in 'habit and grows where there is water. It was, 
therefore, thought that it might have a definite optimum range of pH value for its 
healthy growth. If this range could he fqund, then by changing the pH value of 
the water, it might be possible to (·heck the growth and spread of water-hyacinth. 
Experiments werfl carried (mt to note the pH va.lue of. water where water-hyacinth 
WIIS growing normally and also to Bee the effect of dlange of pH valuA on the growth 
or water-hyacinth. , . 

All the experiments wern done under conditions· as nearly natural as pO'\Eihle. 
Big earthen poLs were sunk into th", ground in the open and plants were grown in 
them. Thus pH value could be controlled and the condition. approximated to the 
field conditions. : . 

Our first endeavour was to .see whether the water contained in the pots made' up 
to a known pH value changes by itself without water-hyacinth plants growing in it. 

·Two tubs were ·taken. To one An ncid'(H SO 1 was added to make the pH value 
IIp to 4'5 a~d to the other N •. OH was added to make pH value up to 9.0. For 
twelve day. It was kept under observation and pH value daily measured colorimetri­
cally with 'Merck' Universal Indicator. It was found th~t pH va.lues both on 
alkalino and acid side became constan~ after a prelimina.ry rise or fall. 
. 'Vben the above experiment was repNlted with the water-hyacinth pla.'lt growing 
In wat..,r, it was found that pH values hoth from the acid and alkaline mnge gmdually 
changed townrds the neutral value and dter some time remained within a ranl!e 
hetween 6.0-8'0. . 

Thus water·hyacinth like most plant. i8 able to flourish within a definite ran~e 
of pH values. n •. ",ely 6'0-8.0. Raving thus determined the ranll:e of pH 'nlue for 
I!rowt.h of wnter-hyacinth. experiments were arranged for measuring growth in pH 
val UP." on ail.her side of this ranRe, I 

Seven tubs of the _ame size and depth were taken. All of them were filled with 
tap waler. One W •• 9 kept as a control without acid or alkali being added to it 
(pH 7.0-7'5). In the other tubs requisite volumes of H SO and NaOH solutions 

were added to have pH values ranging from 4.0--5.0; 5.0-6.0; 6.0-7.0; 7.0-8.0; 
t!'0-9'O; 9'0-10'0. Plants of nearly the same age and development were allowed 
to· grow in the respective tuhs. Equal number of plants, with equal number of 
leaves, were taken in each case and the pH value WS.9 measured d3ily, care being 
taken to keep the pH value con8tan~. I 

. Gro",!-h rat.e .was. measured in terms of volume no each fourth day; the mea.qure; 
ment bemg car~led on up to the 36th day. II) measuring growth rate. we took the 
-volume of the plant as our basis. This gives a fairly accurate idea of the growth 
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rate,. a& in. the ca~ of t~e water·hyacin~h, the leavea penial for • Ion, time and they 
. certaml, dId per.,st. durmg the period of experimentaJ.ioo. The volume w .. mNlured 

b). takmg ou~ the ~Iant. ~rom the tuba, and k .... ping them a1autiollly (frum 6-10 
mmutes only to avoId dry!ng up) on a rack ao that IlUperfluoua water milth!. dra,. 
011 .. Th .. y were n~xt kE'pt m a suffiCIently broali graliuated cylindE'r. ·11.8u b., pl,,(",o. 
a mICa sheet. on the top o~ the. plants they were pushed dowu and wera dip~d into 
the wa.ter by meanl of a dl8lectlllg needle. The same mica aheet and the needle we,.. 
always used till the end of the experiment. so th~i the volume of the ahf08t .nd the 
~eedle. could be neglected. In this way we could find the total growth of the planLa 
IIIcludmg the growth of the roots. expanaion of the bulbi and the gt'Owth of the 
leaves. The percentage growth rate wal calculated and the mults represented i. 
the tB.ble below. I 

I 
Pe,(",ntage g,owth 01 fl'tlter·hyacinth jn differ"., eMfeelltroliOfl' 01 H-ihrt. 

4·0- lH)- 8'0- '7.0- II' 0-
pH. 5'0. 8·0. T·O. Control. 11·0. "0. 

1st day 100 100 100 100 100 100 j 

4th day 133 128 160 I3T 123 111 

8th day 133 IU ITO 1111 IU 154 

12th day 150 15T 200 243 200 IT3 

16th day 172 180 3GO 33'7 281 118 

20th day 180 183 320 38T 300 208 

24th day l83 196 390 4611 309 216 

28th day 183 212 460 500 381 2311 

32nd day 183 236 525 550 400 250 

3.6th day 183 242 580 800 441 281 , .... 

,·0-
10·0. 

1000 

lie 
lit. 

U .. 

I" 

1110-

IIS~ 

IISII 

lISa 

1li6 

From the text.·figure 3 where the ahove reauli.a are plotted we can _ that gt'Owth 
rate is highest in tha COlltrol. Then Mm,!& pH CI'O and pH 8'0. 10 other rault"'& 
ef pH, growth rate i8 comparatively very much checked. so much so thn at both 
the elltremes pH 9.0-10.0 and 4.~'i.0 .f·:"r a time the growth i. totally checked. 
If W8 take the growth rate on a pa.rticular day. in dillerent valDea and plo, them 
together then we get a curve shown in text-figure 4 (llot printPd). O:un 'ollow. 
ing a statistic:.,1 method in determiniug the !'elation between distributiun of plan~. 
and H-rou. concentration, found that. every species haa ,o~ An optimum range of 
H-ion concent!'ation. Hie curve of frequency of a number of apseiea closel,. r_mbl .. 
onr curve of growth rale in the water-hyacinth. I 

From our experiments concei"E'd witbout tbe knowledge of Oillen' a work, it ahowa 
that the distribution of wate!'-byacinth could be checked by altering the H-ioo 
concentration of the medium but it is doubtful how far thia may be practirable. 
When ·one bas to deal with large stretcbes of watel'. it ift difficult to change the If-ion 
concentra.tion. There is an optimum at 7·0 and a fall on hoth the .id.... The result. 
thns showed tbat wat..!'-byacinth ·like moat planta was ahle to lIonri.h within • 
considerable range of pH values. tbough a definite optimum could be distinguisbed. 

The qnestion naturally arise. bow the pLo.nta and 8flP8Cially t.he root. which 
always remain suspended in water adapt tbem ... lvee to such ertrem... of pH v.laea 
as 4·(}.:..5·0 and 9.0-10'0_ Though the growth rate is totally checked, yet tbe 
[>Ia.nts survive. The roots wbich are liable to be more affected we find that ifllltead 
of soft. and flexible roots. they have bemrne hard and aomewhat brittle. Iosteacf 
of fine Jaterale covering throughont the length of tbe root an of them hav. ~ 
Fhed except a frill near the tip. 
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AlthoulSh the growth of wa,ter-hyacinth 'YaH checked by chaugiug the H-ion 
~ncen.ratlOn beyond the tolerab,,, range on c:ther 81de, and Home plallts dIed, yet 
many plants continued to live. This we think iH due to the antagonistic action of 
,calcium present in the water-hya.ci~th plan,. Many workers have shown tbat calcium 
doel RIlt.L"oni£e the elfe,·t of H-1D1l tontcntratlDn. ] n the case of wa,ar-hyaclnth, 
the cell. ;re rich in calcium oxalate crystals. These must be escaping from deea.yed 
lelLve. and falling into the medium, probably antagonise the elfect of H-ion concentra­
tion. 

We shall see 101er in another cunnection, th~ antagonis;ng act.ion of ea aud 1\:_ 

RUMMARY. 

(1) The water whose pH value wa. made to 9·0 ke~ps constan~ without water­
hyacinlh IZrowing in it; hut wi.h water-hyacinth tends towards 7-0 and keeps constant 
.. I pH B·O. : 

(2) The W8.ter whose pH value wa. made to 4'0 keeps conslan,; wilhout watel'­
hyaclUth growing in it, Lut with water-hyacinth lends ,owards the normal and keeps 
LOnstant ut pH 6'0. ! 

(3) Like DlOst plallts water,hy,'cinth is alolc tu f1uuri.h in a very wide ranile "f 
pH voJues though a uefinite optimum could los dlstlllguished. 

(4) Growth rute On either side of the optimum range of pH value is checked, 
Lut .he plants are lIot killed. I 

(5) Calcium present in the leaves as fal'hides. antagunises the hydrogen iUll. 
~oncentrulion, howevel small the quantities mil,}' loe, loy escaping from ~he dEad leaye. 
"hich d('cay in the wulor.1 

SECTION Vl.-DROUGUT RESlSTANCE IN THE WATER-HYACE,'fH 

By 

P. Purija lind B. K. Kar_ 

Wllter-hYII"inth )JllIl1t is cap"hle 'Cof 'growing '~., a wa.er as well as a land-plant, 
11 is a common field observation that.' waler-hyacinth .urvivea in tanks ftom which' 
... 11 the waleI' hus dried up, D.nd the soil i. just moist to slIpport plant life. Therefore, 
il was thought desirable to study how the plaht adapts itself to th:s environ­
D1en~ to tide over the period of drought durinlt the summer EeRson. With this enel 
in view' experiments were planned and- performed to find' 'out .;- ' 

(i) The relation of water content of the soil to the survival of wa-'er-hyacinlh. 
'(iiI The change in '-the -osmotic pressure in -the- cel!s Ofw3,er-hyacinth wh'en it 

, migrutes from water to land and is subjected to gradual desiccation, alld 
(iii) The root development 8,8 water content of the soil decreases_ 

(i) TII,e Telation 0/ ,,'ater content 0/ the Boil to the 8UTt,il'al 0/ u'ater-h!lac;IIIl1_ 

The r~la~ion of water con~ent of the soil' to the survival of water-hyacinth was 
found hy allowing equal number of plants of the same age and gl'Owlb to grow ill 
... artm.n tubs of the same size. The seme quantity of 80:1 with similar texture and 
water holding capacity wns used. The p'ants wete '"iJJlowed to gl'Ow in the tubs f· r 
twent.y to thirty days so that the plan,s might adapt themselves fully alll! deve­
lop land roots. They were kept, in the green house and irriga~d daily with equal 
Cjulmtities of water. Wheu thev had fully fStablished themselve" in!G the gl'OlUl4, 
the tubs were brought out from 'the green house aD<l kept under the sun_ The experi­
ments were done ill the month of April wben both the !oil and the atmosphere Werp. 
dry. The initial w~,t.er content of the £oil was found by boring out a certain weigh~ 
(If the soil from a definite depth from two or three places and allowing it to' dry 
up in a hot air-oven at 80°C'. The average "D'U~ was taken, This lZives the IIbsolute 
~ • .ter content of Ihe eoil. Then the plants were kept under conditions of drou~M, 
•.•.• the daily water supply was cu~ off. A number of pots WIth wat"r-hyacmlh 
Itrowing in them were experimented upon and arranged in series_ After every three 
riays .of drought three pots were watered and water. conten~ of th~ soil and the 
o.moh~ strenltth nf the cells of the sten' were llo;e<1 Just before wnfkrllllZ them. The 
llumi)('r of pl~nts sUl'viving after watering were rueo 'Ioted as shown in tho Tab'E' 
No. I. 
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'I' ~Ja.& No. I. 
I 

(ShowiniJ Telatiun 01 W'a!eT content o! tlar. .,;J eo tA • ... ",;,,01 01 ~te'·AvacilltA.1 
I 

Water content Relative water 
Days of droui1;ht. absolute in % content in % %.urvival. 

loil. !laturation '·alue. 

--. 
3 days 12'7% 39'9~ 100% 
6 days 9'4% 29' 6 Yo 100% 
9 days 6'6% 20'76% 112% 

12 daya 1'8% 6'7% 26% 

It is, therefore, Been that though the water·hyacinth ia aD aquatic plant, yet, wben 
grown as a land plall~, it can lurvive ill very low waUr content of the lOil--.'i'7 
per cent. of the saturation .,alue. The eRect· of drought is fint felt by tb. traDllfliring 
leaves whicb begin to wilt from the farthelt end of th. veilUl or vi€.nleta. Hence 
it was thought desirable to find out the water content of the BOil wheD the tipa of 
the leaves begin to wm. 'fhis would give the 'wilting co·.fficient of tb. soil' whicb, 
according to Briggs and Shs.ntz, meana the moisture CODtent of a BOil, upreuacl ... 
a percentage of its dry weigbt, at a time when the leave. of a plant growing in thia 
soil shows tbe first signp of permanent wilting. Tbia will gi". the minimum quantity 
of 80il moisture available for the root.. from which a.blOrption by the roote coulel 
take place. The average content of tbe soil wben wiltin« Nta in,in cue of water· 
hyacinth is 80 per cent. of the dry. we~ht. In. terma of .relatin water content in 
percentage aatnrs.t.iont we find that the water·hyacinth planL abowa aigna of permanent 
.. nting· at 25'35 per cent. (Table No. JI). of t.be -.. turation .,alul. But evan wben 
the plants were subjected'to drought amounting to 6'" per CIIDt. (Table No. I) or 
the egturation .,alue, 2S per cent. of tbem were founel to au"i.,.. It tberefore ahow. 
tb.t altbougb the aliect of drought i. very early f.,lt by the water·byacinth plant it 
has· e. greaL !capacity of resiatance.Tlaie·is furtber oorroboratecl by the fact that 
oamotic strength of tbe cells of the stem incr .... to • gras, •• tent. 

TAlIl .• No. II. , 
(Sh01Dillg ~Ae . -peru •• "~I _tet ... tAf! ,osl filM.. Vdtw·l,aeillt' ,.\our; .ip, of 

permanent tDiltin,~' 

.- ,;.,' 

R.I.tl.,e •. 
Wt. of tbe Percentage .... er 

No. of Wt. ot tbe air dried BOil Wt_ llO~tents .ater oontent I .. 
oba. BOil. (kept in the In grID'" oontent. per cen •• 

8un~. "'aratio .. 
val.8. 

I J6'69 grIDs. 15·425 grtnlI. 1'165 JVlD8. 7'3% 22'9% 
2 12'683 .. 11.615 .. 1·168 .. 9·2% 28·99% 
:I 12.-6?2 .. II'8 .. 0·822 .. 11-15% 20'4% 
4 10'46 .. 9'494 .. 0'978 .. 9'3% 29'2% 

A.,era~e . 8-0% 25'35% 

Iii) 7'lIe cAangll in tAe ol/'rtlOtic :prt'8rJrt 01 tI.. cell. 01 toater-AyacintA. 
The osmotic concentration of the cells of tb. stem at different period. of drougbt 

was measured by contraction and up&D8ion metbod. Be the plasmolytic· metbod WM 
found Dnsuitable. By means of a sharp cork·borer. the eore of tb. stem Yith 
portions of cortex all round it, W8 .. bored out in order to ba.,. BqDaJ diameter of di .... : 
"f tissue in all the experiments. From thi~ cylindrical eore sections of equal thickneu· 
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were cut off and dipped in grade.l mO.lar solutions. . They were the.n measured by 
meana of a fine divider, and plotted ago.mat conce~tratlOn of the solu,~lon on ... graph. 
By extrapolation where the curve cuts the abSCissa-axIs, the osmo,lc strength was 
found_ When the values of osmotic strength were plotted agains~ the. number Gf 
days of drought we get a curve rising gradually (text.-figure 5--not printed). ThiS 
increase in the osmotic strength explams how the plant II able to absorb an adequate 
pupply of water from the dry soil. . 
(iii) Th. ,oot development 08 .valer content 01 the ,oil deereo .... 

Coupl~d with high 'l81l1otic strength the root devel"l!ment and the tr • .nspiring 
surface also are affected. The total length of the roots m the ftoatmg forms were 
found out. The root washing in ,itl' wal done in plants growing as land plants and 
under drought to lind out tho depth of the roots •. nd the total length in order to 
compare the root development with the t.ranspiring surface, the total area of th'3 
leaves was found by tracing the outline of the leaves on paper and measuring the 
ale8. bv meanll of a planimeter. It was found that the ratio of the total leaf area 
to thai of the total length of th .. roots decreases from 5'6 to 2'5, under the condi­
tions of drought. , 

The stem portion of the water-hyacll1th plan~, which ill protected by leaf basel, 
resi,ts thg drought to a great extent on account of the presence of mucilage at the 
8xils of the leaves. Life persists in the inner cone of the stem for a considerable 
period nndet drought, when to all ontward appearance it seems dead. Slight traces 
of moisture would revive it to sprouting again. 

I 

I 
Water-hyacinth is capable of growing as II, land .plant and, resist h .1Insiderable 

degree of drought. ,It was found that.-, I 

(a) Water-hyacinth can survive iu a . very 'Iow wilter content bf the soil',"i.e;,,' 
5-7 per cent. of the saturation value; I 

(b) Tho08p'".otic strength of the cells iu t,he- dem·, of , wl,\~r·byaeintk, inCl'eat8ll' 
, R~ it mljlrates from w!'ter to ;Iand, and, i~. suJ.>jected. ,to ~~",dnal. cJesif,ClitioD. 

Fd rom habou~ 6 atms. 10 .~oatlD~ plalJts it ris~s tQ about P: ",tIDs., und~ 
roug t. :, . 

(r.) l'he ratio of the totnl I~af . area to ,ehat of the.: total length .. of th. root .. . 
decI'eases !rom 5" to 2-5. " , " ...... " 

SECTION VII...,....EI,·FECT OF POISONS ON WAa'EB-HYAOINTH. 
i 

This is not 'the fir.t time that the effect of poisons 011 the water-hyacinth h&8' 
been Itlldied_. Va.riOUI authors have tried variouspnisons on lhaplAnt: . Yr; -Kennetli' 
MacLean. tried a Dumber of such Foisons. Our ?bject waa to re-investigate thi!J 
problem. With this end in view, water-hyacinth was grown' in pots and solutionS' 
of inorganic poisons were added to the water. Of all the poisons tried. CuSO •. and 
BaCl I seemed to prod uce the greatest effect. : . 

On .sccount of th~ cheapnesa !>f CuSO. ; a detailed investigation was undert~ken 
of thiS salt. SolutIOns of vanous strengths were made up and iWater-hyacmth 
plants were put in them and effect noted. Various concentra.tioDs were tried 011' 

the water-hyacinth and Pistia, ranllintt from 0'006 per cent. to 0·024 per cent. It 
was found that a concentration of 0'018 per cent. or more killed the water-hyacinth 
while Pi8tia was killed even with II, concentration of 0'006. per cent. 

It was noted that the lower concentrations were not ro effective ss the hibher 
nnes, nnd repeated applicllt,ions were nece.sary tn produce lethal effect. while irr 
comp3l'Otively stronger. solution one dose was sufficient to produ('e the effet't. 

It wns further notit'ed that when plants had been grown in sub-lethal concentra­
tions for some time •. they could tolerate bi/rher cOllcentrations better than plants 
which were put in these solutions for the first time_ Thus the plants which had 
been growing 27 du,vs in 0'006 per cent. solution of CuSO •. were not killed even­
if the concentration 'wns raiser! 0'018 per ceut. through 0012 per cent, while plants 
grown in 0'018 per cent_ CuSO •. directly die off. 

Another interesting observation was that althou/rh most plants died off. occasionally 
one. found in one 01 two pots a few plants surviving the applica.Lion of. CuSO Cr 
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It W88 suspected that. thi •• uJ'Vival might be due to anlagooillDl of Calcium. The 
water·hyacinth plan' has a large uunll-er of r""hid ... in lie cella, whi"h ..... eryatals 
~t calcium oxalate. If una or twe. leave. dl'l'ayed, th,.,. would liberate th_ cryola'. 
Jnto the water and it wfte though, po •• ibl. that the calcium wu II,IItollolli81D1L 
the action of cOl,p .. r a.nd hE'lt~e SOInP plhn.. were found .urviving the ap"lie-atio .. 
ot CuSO.. This ."spicion wae confirmed I>y subsequent exp.riment. aa t!~8Cril..a 
below. I 

Mr. B. N. Sinha conducted a Eet of eXI'erimt'nt. in which water.hyacinth p!an •• 
were rioated in glass jars contaioio~ .3,000 ('.CO, or wa.H t .. wb;~h had be<>n .drt .. d 
~~uSO , and various cal<-ium salta ... noted in the following tahlp.. ·Cher. ,.... a 
control in wa.ter alone. I 

Water·hyaointh plant No. 

I 
2 
3 
.j. 

Ii 
6 
7 
R 
9 

10 

TABII. 

Cnemicala mixed with 3000 c.ca. of 0·05% lIO!ution of 
CuSO,. 

1·0 ~r. 
1·0 gr. 
I' 0 gr • 
1·0 gr. 
1·0 gr. 
1·0 gr. 
o· 75 gr. 
0'5 gr. 
O· 25 gr. 

None (enntro!), 
calcium nitrate. 

chloride. 
carbonate. 
pho~rhate. 
ftuoride. 
Oxalate. 

... .. ' 
I . 

After 24 hoW's it was observed that No.5, i.t., the plant which receiv.d CuSO, 
and calcinm phosphate had suffered least nnd the plant No.8, i.f.;, lb. one which 
-received 0.05 per cent.. CuSO" and 0.025 per cent. of calcium oulate 11''' the 
Ifext best. Even after 48 honrs No.5 continued to be the best. Thi. indicate. tha~ 
nlcium phosphate antagonises copper SUlphate to a greater extent then calcium 
(lulate. On the third day, however, the plant receiving· calcium oxalate showed 
signs of poisoning s. indicated by wilting and browning of lean.. Thi. inns-
1igation is being continued. further. 

Observatious recorded here "eem to ex"lain wby 8pr.,ying experiment. han 
failed on' a field scale. The reasons may be two·fold. lo'irotly. lethal ",n!.'entration 
~f the .spraying fluid might not be rflll~hed Md secondly, Yariou. allts~i.in/( 
I;81t8 might be preBent. in the water wbkh would nullify the effects of poison. IppliuJ. 

While experimenting with CuSO., it waa notict;d that the leaveD ahowed aigna 
'-of wilting and browning at the edge~. That. meant. that. eilher the a!.sorption of 
wal .. r was adversely affected by the appli(·ation "f CuSO. or the tran.porl4tion 

was favoured, in either case producing a negative water balance. '0 order to 
determine thiS, experiments were planned and Mr. S. M. Sircar carried them (;u. 
to determine the effect of various concentration. of CuSO, on the a"sorption and 
transpiration of ,,·ater·hyacinth. The appar~.tuR used was a aimple one .s ahowD in 
the photograph below (not printed). Absorption waa mU8ured by the fall io I ... el 
in the narrow limb and thl! transpiration by 10&& of weight of the whole system. 

The regulb .. re shown in th .. adjoi .. ing gr"ph (text·fig. 7-not .. rin~edl. AlthouJh. 
1he question is still under inve3tigation it i. d~ar tl",; absorption has a tendellcy 
teo lag behind trampiration. That the roots of wa;"'r plant. are affectl'd by Cui'll), 
is c(lrro~ from tbe study of the effect of CuSO, 00 Pi.tis. It will I .. 
describ .. d later tbat the root. faU off on trea::tnent with CoSO,. 

fh.'III1AllY. 

Copper sulphate wall found to be the. mClt't effect.ive poillOD sgaina& water·hyaclnth, 
the' minimum lethal dose being 0'018 per eent. I 

. It- was observed and e~perimental~y verified that .calcium .. It antagonise CuSO,' 
~alcium phosphate being more ~ffecti ... e than calci~ oulate. 
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A preliminary study on the effect of CuSO. on the abs()rptiull and transpiratiun 
"'"s made. It W9l< found that on the application of CuSO.. the absorption lagd 
behind transpiration. Furthe,' worlo. on this is in hand. 

i 
-SECTION V1I1.-RELATIVE GROWTH RATE OF WATER-HYACINTH AND 

PlSTH, 

It is a common field oh.ervation that tanks, which are cleared of water-hyacinth 
were 800n' filled with anolher p~st, l'i"lia .Ira~iole.. This fact was aloo reported 
tn 118 by the district authorities who were iB charge of cleaning the tanks .• This 
'Ied liS 10 .tncl.v Ihe rph.live grc.wth raie (,f the two pe.ts. i 

Tn two tllh. (,f area 353 sq. in. each 14 l'i,lia plant. and 7 watpr·hya.cinlh plant' 
w,'l'e allowed 10 Arow separately. Th'3 ~I'owth rate w~s measllred in Lerms of their 
voluows, Hn(l l'('r('el1tp,~(' growth rute eulculut('rl on the ilJitial vallie. 

Percentage growth rate' 

No. of days. 

'Vater. 
hyadnth. Pi6t:a,. 

----
1st dl\y 100 100 

4th day 20 25 

8th day 30 40 

12th day 80 64 

16th day 100 75 

!lOth day 200 125 

24th day 220 200 

28th day 260 225 

32ml day 290 290 

30th day 320 350 

40th day 370 550 

44th day 480 962 

48th day 680 1,150 

From the ~rnph (text-fig. B-not plillted) it is seell tha~ water.hyoL'inth dOUbles 
'" itself on the 16th day while Pistia doubles its"lf 011 the IS,h day. Obviously growth 

,."te of watcr-hyacinth is more rapid than Pi"fia. La.ler on the growth CUI've of 
/,i,tia rises more than that of water-hyacinth which is due to the production of a 
large number of plantlets by the mother pla.nts in case of Pi .• tia. Within 40 da¥s 
Pistia plants have filled totally an area of 353 sq. inches and have produced 240 
plants, while water·I,yacint.h could not fill the area and produced only 11 
plant.s. 1 

Pi .• lia plants when fully developed do not reach more than six inches in he(~nt 
and perhaps the limited growth on Ihis side is utilised in spreading. So w~ 
Pistia is •. Uowed to grow separately, it spreads more quickl,. than waler-hvacir.e. 
Lut in nature water-hyacinth kills the Pi.,fia plants by its luxuriant v~getable' grow'h: 

2 F 
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SECTION JX.~THER WATER WEED". 

~';"C1CIIoaJA • 
. Of the weedl other ihnn water·hyacinth, MOROdo,itl /Uldajolia, Pi"itl .Irttlior­

and Sal"i7lia euwllata deurve notice Jlo",.clt",i" It,,d'Pfnli'' i,. JlU'ml .. r of the 
'familyPontederiacelB to which the wlter·hyacinth belongs. It ia rather romm". 
~d IIJJ, Mr. Peck mentioni in his book already referred to, it i. aometimel mid.ken 
for water.hyacinth. But aa the plant i. indigenou., iL ia not 10 IrouM_me nor 
does it spread ~o much as ita couain the water·hyacinth. W. h"d the opportunity 

:'0 study onlv the jrermination of ,eeda which Allree. in all ",se"tial. with til.,!. (,f 
water·hyacinth. Text·figure 2 depict. seedlinll:l in variou. .tRgel of jrIIrminalion Ind 
shows tlte resl'nlblnnce to the wa:"I··hyacinth in 8 r~mark8hlll d~gfl'e. 

l'i#/ia. 

IiI Grl>l"t~.-Thi. weed i. 16100 v ..... v ('ommon in pond. and other .trelt'h ... 0' ... ter 
. in these part.. It, i. inilivcnous but it WM oUlted from mallY ,t,rekh.,. .., WB'fr 
by the water·hyarinth. When. however, t,he water.hvacinth 11'.' d .. ar .. d. the tanka. 
etc.. were lIOnn fll1l'd with thil w8f!d. The sp1't'adinll i. Po "Did that it ~Nd 
BU"Pic;on in the minds of the ....... cutive officers who w,,1't! enIYatred in rh.orinr I. to 
the ot,i1itv of the o .... rA'ion.. We "''''sored the relat,ive rat.. nf 'I'~dinr '0' fh. 
water·hvori-..;th "ntl Pi.fi". ,'T"'~ d"tRil8 hAve h .. en ginn in the prrvioul ~tion. 
n i. fonnd that, althool'h Pi.tin. RI'reads ",oP" rapidlv than the w_tll,·hYAcinth .... inC 
Ito. awarf f1oatmll' p'ant. it dne. not cut. off light from the water below 10 completely 
.s a dens!! ~owth of waler·hvacinth does. I 

, (ii) Seed. and gtTmination.-While experimenting with Putia, it wu though' 
desirable to find out the mode of propagation a.nd perennatioD iD thi. plant. Althougb 
this plant spreads like the water.hyacinth, mostly by vegetative meana} it leta lNda 
quite freely in the cold wea.her (November and onwards). Th. leeds are heavier 
than water and wheo mature, they are discharged from the caplyle and link UlldPl' 
water. Next spring or 8ummer, when favourable condition. appear, the aeeda 
germinat". The firs. stage of germination con.i.r. in the protru.ion 0'. ...hite 
Fpoltgystructure (cotyledon) through the micr"pyle. A. I()o)n aa this leach ..... tertaill 
stage (Text..figure 9-not printed) the ""ed f1nats up and later on. th.. hair·covered 
leaves come out, and the plant establishes it..,1f as a f1oa~ing orlll'Jli.m hy producinl( 
root.. The germination of the reeds of this ppecies agrees with that d"lCrib~tI "y 
A. Engler for P. Turpini. The interesting point here i. the floating of aeedlinl!". 
This is altogether different from what haa been described for the wp!er.hyannth. 

As the seeds are fairly small and when the aeedlinll float.. the te.:a i. almoat. 
complt'tely under water and the cotyled<)nary rim .eem, to IUPPOrt the _dling' 
iT! its floating. It wa.s th"ught that surface·tensio" might be playing an important 
part. If the a~"lImption was correct, then kerollene oil 'lr any (Jlher BIIL.tance 
which would rl'dnce the surface tension would tend to make the uedlinga .inl(. 
Wi~h this idea, when kerr.Fette was applied *0 toh. containing teedlin!!" a"d adl\l~ 
planh, not or;ly the seedlings !anlt, but the a<:iult plant. ,,1.0 lufferpd and 
oltimately di2d. I 

EFFECT OF POISONS ON Pi.tia AND Salt·initl. 

('1 Ke,oune.-'l'his led 08 to invpstigatt' the effect of kero ... "" on adult 1'i.t;1I 
rlants and also on Salv;71;a which also ~OW8 in clole formation on tile ,,,,face of 
tanks and pools. Both Pi.tia and Salvini" have one common feature. nampl),. Ut. 
leaves are covpred with hairs. The hnirs help the planta in floating 01' if luhml'rl(etl. 
as they entulI!rle a comparatively large qu~nttty of air which increa&ea the bUO)'lltIC1 
of plants. They also prevent the wilting of the It'af·.urfa~. • 

When Pi.otia or Salvinia formations 1\1''' ~rrayed with kero.ne its first effect i. 
to, wet the surf4~a of the leaf and thereby, caose tt,e plant. to link nnd"" water. I 

Whatever may be the way in whkh kerosene works. the effact. ia that both 
Pi.tia and SlIlt';nia die 011 if they come onder the kerooene "Pray. The two pho'/)' 
graphS. one of the (,nntrol area IPlate lIT. Vjr. I-not printed) and the otner of the 
experimental IPlate III, fi'!. 2-not prin{pdl .how the e"llct of k.....-ne on llnl",,,i,, 
It will hI! ~een that in the experimental arl'a Salvin;a h •• almost dil'1lPf'eared and 
only dead p'ants are flnating. althoogh before .on.ving the forma/inn willi, AI denNl 
... the ron!rol IIrea. Three spravs are most effective. The quantity of kerOHne is 
-1. 'l!tre~ on a.n area of 400 Bq_ ft .... 



(Ii) Cbfrp.,. .ulplldt •. -While experimentiii~ on the "ltee, of copper sulphate 'OD 

wa\urcllyacihtfl, that poiso'ri wae tried on f"tia aa. well. Wbile the water·hya~b 
require. 0'018 per cent. Pistia require. 0'012 per cent. only for lethal effect. Eveo 
0'006 per cent. kill. Pidtia. Leaves show signa of wilting <Within 16 houri. 10 48 
h"ura root. fall off the plant. (Plate III. fig. 4 et. fig. 3-not printed). The 
ro.ette of leavu then disintegrates and the plant dies. If the p!ants are transferred 
I .. fresh water after the roots have fallen off, they do not survive . 

.'Jall,j"". i* kil1~d by tile same roncentr.,tiol,. as p,.,lia. The ahsorhing organ, 
.hich is morphologically a leaf, doe. not fall off nor do the lea.ves disintegrate 
immedintnly. They merl'ly bec?me blaek. I 

It may be mention&-i here that the lethal concentration of CuSO. ie aleo lethal 
*0 fish. : 

SECTION X.-GENERAJ. SUMMARY. 

WATl!!R·HYACrNTH. 

The .peds of wat.er·hyacinth remain dormant 3t Ipast for one Eeaso ... i.e., from 
Novemh~1' to June, and retain their viability for ~everal yeal'S. 

The emhryo is fully developed before tlu, capsule bUI'Bts. 
The dormancy is cau~('d by the hard ~eed·roat which offers mechanical resistance 

and prevents the entrv of oxy~en into the seed. When the ... ed·coat I!'et. loosened 
f'ither by o.'temate wilting and drying or by chemical action. germination is faci­
litated by the entry of oxygen. 

Stages in the germination are described. 
The mechanism of the floating of submerged water· hyacinth seedlings a.lready 

described, i8 confirmed. 
The pffpct of H·ion COllcentration on t,he growth of water·hyacint'. has been 

sl.udied. There is p.n optimum ran~e (6'0---S'O) of H·ion conce,;tration 'in which 
water·hvllcinth thrivM. Any deviation f"om this range affects the growth adversely, 
lar~e a\t.eration resulting in the denth of plants. Calci"m saUs probablv PJlta~oni.e 
the "ffect of H·ion concentrntion. and that i. the reason why sometimes plants 
are not killed by cho.nging the H·ion concentration. 

Wat .. r.hyncinth is able to resist a considernble degree of dronght and survive. 
even when the wilier content, of the .oil fall. as Iowa. 5'7 per cellt of the 
saturation value. The re.istp.nce is due to:- , 

(a) change in the osmotic strength of the cells I 

(6) decrease in tbe ratio of the total leaf area to the total root length, aod 
(e) presence of mucilage in the le&.f·base. 

Effect of poi.ons, esp. CuSO: were investigated. The lethal dose of CuSO. was 
found to be 0'018 per ce"~ •. 

Water·hyacinth planh growin&!, in sub·lethal solution tolerate concentrations 
which are lethal to "uneducated" plants. 

Applica.tion of CuSO c affects til) roots and makes the lI.b80rption lag behind 
transpiration. 

Cnlc;um oxalate crystals escaping from disintegl'ating leaves anta!!onise the effect 
of euso" Laboratory experiments lend support to this view. This is perhaps 
the explanation of failures of spraying experiment.s on a field scale. 

OTHER WBBDS. 

Pi .• tia. which- succeeds water·hvacinth in cleared tanks. was studied 11$ fe<!ards 
its relative growth rate with water.hyacinth. Although the j!rowth rate of Pi .• tia 
was more or lesa simi18.r to tbat of water·hyacinth, the former. spreads on water 
inrfare more thnn the latter. 

O .. rmination of M~1Ior"orifl 'lUst,rloli, " member of Pontederia~ea!'. WdS studied, 
and was found very similu to that of w(lter.hyacinth. , 

St.n~es in the germination of Pi.,tia seeds. are recorded. Seeds germinate onder. 
'Water. and 60at up. Sprnying with kerosene makt's them sink. 

~ ., 2 
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Effect oC CuSU.'1(1 /';AI,,, "'''a inH'sti;;"ted. The I"thal d088 'for this plant 
iI' much lower (0'006 per cen:'.) than that for water··hyacinth. 011 al'l'licatioa "f 
CuSO. the roots of 1' .. I,a fall off the 1,Ianta and then the plante die. 

Kerosene ,Dra1, WII.5 tried on Pi.tia Ilnd Sal"jnia both of which a ... killed "1 it. 

H.ESI·LH .w Pn,\l1/1'AL Y ALlll. 

. 1. From field ohservations 8 • .,d experiment. in the I(ardell it wal ~a that tho 
water·hyacinth set. seeds only in the autuma. i.t., in Oci.oher Rod November. Th,. 
facl is ~.f I:rc<1,' "rae! in.! value. It has heen the pracli~e fO far to .... rch on, 

'lIeedlings during the ear~y rains on accnun~ of thr fear that the PPMt I .. fl u,"Ji.turl ... d 
may he a source of d;n'"er. Th~ we"d rilally uccu;ne. a pcrellll,.1 '(juree rrf dang.·r 
when it. produces and dls~harl':~. se!·d. into the mud. A. tloe cliftit'ulty of di.tin1!ui,h· 
ing 8eedlings frolll other w .. elh i. gr£~t. the w .... d may be left undi.tul'l,cd till th. 
middle of the rai,,, "'H( th"11 (,''''"'cd a< the p(,IIIt.\ cnn tI" .. n IJe e"'ily lo~atpd. 
In cousequence of this finding. now the I'xeclltive oflkers have Leen A.ked to 

. see that the tanks B.re cleared he for .. the end of Septemb,·r. 
r I 

2. l'h~ ~eeil8 lie dormant uudor ,,"v.ter and mud for five yearl at 1.,...1, and do 
not g .. rmilllte without ac~,,>s of oxy!~~n. If lhe tank. do nut dry up lhe l""d. call· 
lJot get the necessary oxygen for germination. Thu. .eed. may ba preven~d from 
germinati"A' I.>y flooding tallks, 8"eda .. n tllnk pi.!e. lie IJu1'i~ci ill mud alill wh.", a 
shower of rain exposes them, they germinate freely, and this proce •• gon on from 
year to year liS more and mor~ seed8 get expooed. It h ... been IlIggelkd that qllkk 
germination may be effected by pl"ughillg up tank .idea and thul free them of the 
wa~er-hyacinth more quickly. But it i8 very doubtful if thi. will h. of a"1 practic.1 
yalue. ' 

3. Experiments were carrIed on the effeci of hydrogen.ion concentration. The 
conclusion drawn from the experiments il of considerable importance. Ther. i. an' 
optimum concentration for growth ot the plallt. Any change w ei.h .. , .id. '" 
the optimum checks tha grow'.h but does not kill the p~Hnta completely. If the 
concentration changes towards the optimum, al it i. likely to do in nature th .. 
plan~8 grow again. Occasional spraying. therefore, with IlIitaLI. fluid. i. of 110 
avail against the pest. I 

4. Experimpnts with copper .lIlpha1e proved most cffflCtive. A nrt low con· 
centration (0'018 per cent.) proved injurioul to the planta, hut it wu found tbat 
even in strong solntions all the plant. were not killed. Tbe reaeoa wu found 
to be the antagoniam to CuSO. of calcium 88lta liberated by the decaying water· 
Ilya.cinth plants. This explains why .pray. have not been alway. IUCceKful 1'h .. 
lesson from this is that vigilance a.nd mechanical clearing i •• till nec_rt e" .... 
after poisoning the plan~8. I 

5. Investigations into the drought resistance of water.hyacinth eettled on lalld. 
~howed that the pla.nt has the capacity of producinjt long root .. wilh the progr ..... 
of drying of the mud on which it setllel. The only effective method to deal with 
plant.e settled on the tank sides is tc nlough them Ull and expo .. the root. aatl 
thus dl'stroy th .. m. I 

It is a common pxp"'rience in the... parts that PiRria SII(·('H'd. in moot lanka 
c1e:tred of wjltpr-hyacinth. .A !though it was found that Pi,ria d~ not cut off 
light 80 completely 3S n thick ;,tt'lwth nC water·hyacin'h d""l. ri ill • thick growth 
of I'i.<lia is ohnoxious. 

Expl'rinre!l19 hoth in the Ifarden Rnll tlae fiele! ahowp" that Pi.tia .can be effecti""I, 
r.leR.red by spraying with kerosene or better with a mixture of kero.ene and CuSO 
Sprayed with kero~ne the plants spread. sink and rot. while CuSO. 1006 per cent ~ 
~ake8 the root8 fall off, thna killing the plant.. ., 

, , 
, 6. The . bame mpthod~ ('an. be used efleetively againat the Water·fern. fiJn/r;irria, 
:whic~ forms matted growth In .hallow atretcl,'311 of water in theM J)lart.: 
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IPLATES NOT PRlNTED.) 

SECTION XII.-EXPLANATION OF PLATE I 

(A!l the microphotographs in this and . ."b.<cquent plntes hove been tal·.n lI·i/h "Brownie" 
Onmera witll the boz·camera-adapt.r dp.!·i .• erl by Mr. T. C. N. Singh to whom 
I mn indebted., 

Fi". 1.-A ripe capsula, with perianlh covering intact .. 
Fill. !.-A ripe capsule olissect .. d out: P = Perianth, covering; C = Capsule; S= 

Ripe seeds exposed. 

Fig. ".--Median 10nl(itudinp.1 section of a ripe seed of water-hyacinth showing 
the • fully developed embryo: R=Radicle; P=Plumule; V.S.=VlII!Cular strand •• 
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Fig,. -I .. 4 $.~TfaJI~~~ ~tiona through th, pI\I.IIlIJI. rqion. 
Fig.- 6.-Longitudinal IleCtion of a _d through the micropylar .... gion ahowinK the 

opening of the micropyle and 1& Jl9rtiou of the tip of lIMo embryo: M =oMicrol'yl., 
:If.".. EmblJ'l!. I 

Fi!1. 7.-Photomicrograph of the trllntn'UIII a~tion of • _d of water·hyacinth: 
E = EmbrY9; En = Endosperm; R = Ridgu on the "' ... ; L = ~mnant of the dri .. d 
tl"sh • 

. Fig. B.-Water-hyacinth sh'lwing two b.nt spik... (RS.I wit.h f"dill/( 80wl'r. 
immersed in water, ready to discharge ripe aeeds in tilt, water f",m ripe cap ... l" •. 

Fig. 9.-Water-hyacinth showing two erpet spike. (E.S.I. with 1I0 ... r._ 
Fig. lO.-Portions of two specimen tub. contailling w16l"r.hy.£illth and. 

germinated in water . 
. Fig. 11.-A photomicrograph of a germinating seed, illuminat.d 1., ih" opaque 

illuminatur. showing the tIl<lIcle growillg out from a ~ide: II E Ib.didr; 8 ~ I'Io..,j : 

).A = Remnant of the a"tachment of the seed to the iuuer wall of lh" I:al'.ul.,. 

EXPLANATION OF PLATE II. 

I 
(Gtrminatioll 0/ ~ttd. in the 'al'7,atory.) 

Fig. l.-Earliest stag~showing the tip of the radical jUlt protrudinl( ouL through 
the micropyl.. i 

Figs. ~ O1Id ".-Showing the cotyledon growing out carrying with it th" radicle 
. and the plumule. 
, Fig. .,.-The cotyledon bas grown to its ma.ximum limit. The hypocotyl i. 
intercalated. The frill of transitory root-hair. are seen. through which the radicl .. 
tip is protruding Ollt. The first, leaf is leen c"minl( ca.t on a .ide: R "" SHd • 
. ~=Cotyledon; II = Hypocotyl; R= Root-hairs; R.T. = Radicle tip; F.L. = .'ir.t leaf. 
f _ Fig. S.-A later stage uf fig. 4. 

Fig. 6.-A seedling in 8. later stage from moi.t soil without any interca)&tiftR of 
the hypocotyl. 

Fig. 7.-A photomicrograph showing the frill of root-hair! 811d the radicle "rowin, 
.out from the centre of the frill' R = Root-hair.; R. T. = Radicle-tip 

EXPLANATION OF PLATE Ill. 

Fig. l.-Salvinia cuculate: Showing luxuriance of vegetation in lh. oontrol arae. 
Fig. ~.-lbid: Shows the dPad plante lloating about in the experimental ar_ 

-.prayed with kerosene. The cleared stretch of water rellects lh" trees in th.· 
'background. 

Fig. I_-Ibil: Control pluta growing 

.Fig. ".-16i4: Experimental plants in 

in ordinary tap-water. 

CuSO. 8Olution. at the end of 48 boun . 
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APPEN DIX XLI·C . 

.'\lOTI: DATED THE 25TH JANU.\RY, 1934, BY SECRI:'I'.\BY ON St'BJ2CT Nfl. 35 {iii).-REPOBT 
ON nu: WORK DONE ON THE SCHEME OP RESEARCH ON THE EFFl!CT OP IONS 
ON THE GROWTH or PLANTS BY DR. S. S. BHATNAGAR DURING THE P2RIOD FEBRUARY 
110131 TO AI'GU8T 19M. ' 

A report ,?f the work done by Dr. S: S. Bhatnagar on the scheme of research on 
the .fleet of Ions on plant growth, durmg the period F"bru"rv 1931-v, t"her 1932 
wao placed before the Advisory Board at its meetin~ held in Feh'ruary 1933 in connee'. 
tlPn With a proposal for the extension of his scheme from the 16th Februarv 1933 
~? the 3~,t Decemher 1933, VIde pages 149·187 of the printed proceedings of the 
-,>oal d. Smce then Dr. Bhatnagar applied for a further extension of his ,cherne up 
to the 31st May 1934. (which was sanctioned by the Governing Bodv at its meetin" 
/wld In Novemher 1933) and in that connection he '''''mitted a fnll report on th~ 
~(,rk done by him on the scheme during the. period Februarv 1931 to August 19.53. 
II". leport (Annexure) IS now for the conSideration of the Advisory B'.'ard . 

. 2 The Vice.Ch!\irm~n to the Co~mcil considers that it will be an advantage to havp 
41 e report exammed 10 the first IOstance by a Sub·Committee consisting of:-

I. 'fhe ,viee:Chairm'lll, Imperial Coulleil of Agricultural Research (Chainnan) 
/!,Z'Of!iCIO. 

2. The Agricultural Expert to the Imperial Council of 
3·7. The Directors of Agriculture Bombay, Bengal, 

Orissa and Assam. ' 

Agricult ural Research. 

Punjab, Bihar and 

8. The Dit'ectol', Impetial Iostitute of Agricultural Research, Pusa. 

9. Mr. P. H. Carpenter, Chief Scientific Officer, Indian Tea Association, Aasam. 
10. Prof. J. C. Ghosh, Dacca University. 
11. Prof. '1'. Ekambaram, Madras. 

12. Dr. Nazir Ahmad, Director, Technoiogical LaboratOJ'Y, Malunga, Bombay. 
13. Prof. P. K. Parija, Ravenshaw College, Cuttack. 

The Secretary, Imperial Council of Agricultural Research (Sec-rctary) Ex-officio. 

'I his Sub·Committee will meet at 2·45 P.M. on th~ 220(! FeLJl'uary 1934, in the 
Conference TIoom, First Floor, Gouth Block, Imperial Sccretru'iat Buildings, New Delhi, 
and its report will be placed before the Advisory Board, in due course. 

ANNEXURE . 

.A nEPOR'r 01' WORK ON THl!'. "EFI'ECT OF IONS ON GROWTH OF PLANTS" CARRIE" OUT 
AT THE llNIVERSITY CHEMICAL LABORATORIES, LAHORE, Dt'RlNG FEBRUARY 1831-
AUGUST 1933. 

Investigations have been completed on peas, maize, jwar*, beans, barley, motht 
;ond gram. The inHuence of about fifteen ions including uranium, thorium, manga· 
•• eo •• zinc, cerium, copper have been studied. The results of experiments 00 plant 
'gl'Owth in water cu'ture and sand cuIture, on the germination of seeds and in some 
Ca"es on thpil full growlh in fields have been record('d. The results definitely estab· 
11.h the preferential ncth'itv of thorium, uranium, cerium, manganese and zinc and 
their accele~ating influence 'on the plant growth, while some of th .. ion., especia'ly of 
lend and Silver showed all adverse effect-. A large oumber Of concentr-dtlons have beeo 
tll ... 1, an attempt is made to determine the most effective concentrations aod th" 
to:l.ic· limits in every case. 

The growth of the plants in the culture solution has been measured by m"",sorio.: 
the lengths of the plants and estimating the average tolal dry matter Of the plant after 
a delinite period." 10 some ca.es, when the size of the leaf bas ;>emlltted, tb~ 
tPc\'~ase in the leaf area has also been measured. Almost in every case tbe ex­
periments in sand culture were carried out simultaneously with those io water rnliure. 
an,1 as far as possible the observations io both ~hese cases hav~ been reco~ded. simul· 
lall.ously. The germination was studied by not1Og (1) the perlod of germmattoll, 12) 
tolal dry malter of the plant after a few days of growth and (3) by photographing the 
l'OOls of the growing plant periodically. It. is. significant that the seeds of several 

• Andropogon Sorghum. t Phaseolu3 AconitiColiees. 
'Ihe vernaclliar D&ID_ jwar and mota have been need-for $b_ plante in thls­

"port. 



plallt. when lOaked'in dilute IOlution. of Ur, Th, Zn, Ce and liD lerminate.J m_ 
(pieady and .howed distincUy improved growth .. 

The field experimenta have been conducted in four cau_, "i:., pM', maiu, Jwar 
anti b~Dns. The number of ions investigatpd in the fil'llI. had to be r('.trict~d 0)1t 

'Weount of the limited number of plot. availa\'\e. Th~ m ... ,.ur .. rulnU in fi.ld uperi. 
menta consisted ilr estimating average dry ",atter of the plant (otem only). lolal numher 
of Reeds obtained lond in certain ea,," the nitrog.u c"ntt'ut {.r Ib ....... d.. The field 
exp<'r1mento ore however still in progreu. 

• 'fhe results of the inve.ti~Rliona on each of tb. aLov .. m .. nlion~d plnnt.. .... " d~.· 
cr,('ed separately. One lahle for each is given ahowing deta.l. aa to th .. numbu of 
plants estImated. various estimations which have bE'en clrri .. d out. the .. " .. clive ion. 
lind their influence at different ,·oncentrati<lllo. and the leaton. and J.cri"dl wh"" th .. 
experiments were conduded. The oh."rved dlange. in the plant .:rowlh are 1:;"ln. 
Hef. rence to the details of e~periment. dNcriLed in the "reviouA r~ll()rt.~ which have 
be£!: suhmitted to the ImpeflUl Council are given wherllver D«e.~. 

PEAS 

Totol 
Ion~ an,1 tbeir ":0. of 

Experiments. Sea..'10nR. !imit~ of plol.t. lIr ea.ourernt'lnh. 
con"entrntion8. invMti. 

gnw,l. 

---
I. C"I ture 801 ution Oct. to Deer. Thorium 180 LenRI·hs and 

1931. 0'1 per cent. to O· 00001 totlll dry 
Uranium matter. 

O' I per c.ml·. to C· 00001 
Cerium 

0'1 per cent. to O·COOI 
pE'r cent. 

Zinc 
0·1 per cent. to 0·001 

per cont. 
Mangane-e 

0'1 per cent. to 0·001 
per cent. 

Copper 
0'1 per cent. to 0·001 

2. !lIand culture 
per cent. 

260 Lengtt:q and Oct. to Docr. Thorium 
1931. O' 000G5 gm. Jler sq. inch. avera!!" total 

Uranium dr:, mattpr. 
(i. 00005 gm. 

Cerium 
0·000:1 gm. 

Zinc 
0·001i!ml. 

Mllngan.,..e 
0·005gm. 

Coppf'r 
0·00:; gm. 

1,200 Lenllth" 3. Germination. Jan. t.o Uranium 0 

Morch O':! to O' 0:10 1 per {'ent. "temo, period 
1933. Thorium of germin .. 

o· 1 to O· 00001 JIm' cent. tinn, tntal 
Copper dry matt 

0'5 tt- 00001 per cent. (siem and 
Zinc ro< "4). 

r 

0'25 to 0'0001 per cent. 
141 Tot.al dry •• Field experi. Jan • to Uranium 

ments. March Thorium mat.ter, num-
1932. Copper ber of _de. 

, 
)langaneAe. 



Vulture Solution. 

The dry matter of more than 180 plants was estimated for ,inv;"tigating the 
inHuwce of 6 ions in the culture solution. The compOloition of the culture 
lolulion a8 mentioned in the previouo reports- was' used. The increase­
In the dry matter to an extent of 23.0, 19'4, 97' and 8·0 per cent. was 
r~corded in the presence of Th, Ur, Ce and Mn respectively, while a decrease of 13.2: 
per cent. in the caoe of copper sulphate was noted. The most effective concentrations 
for Th, Ur, Co and Mn were 0.00001 per cent., 0.()I)Q01 pel' c,'nt., 0.0001 and 0.001 
per cent. resp~ctively. The average length of the plants and their average total dry 
mlllter are shown in Tahle I. The maximum variation in the individual plant whoa .. 
menns are calculated are shown in the laft column. Thorium, uranium, cerium and' 
mailganese were also found to be effective in oand culture, the experiments for which 
"'ere conducted simultaneously. 

The following are the results of one set of experiments. The values given below 
aro for average dry matter of the entire plant and the remits for the most ~ffective­
concentration alone are given :-

Thorium nitrate. 
0'00001 gm. 

14'2% 

Uranium nitrate. 
0'00001 gm. 

9'6% 

Cerium nitl'ate. 
0·0001 gm. 

10'1% 

• Report dated 2nd .Tanuary 11133. 

MaganaEe. 
0·001 gm. 

6'1% 



TABU: 1. 

(howth in Vulture Solution, 

Season: November--December, 

Concen. 
Length measurements (mean), 

Max, Average Malt, Observed 
Ions, trations No, of variations dry weight variations change in 

of plantae 
3rd day-i 

in after 38 in dry dry 
lalta, 0 7th, 19th, 21st, 3Sth, lengths, days, weights, weighllll. 

per cent, per cent, gms, per cent, per cent, 

Diltilled water , " S 21,0 34'S 44'2 51'6 52'1 57'3 9'1 11'3 5'2 " 

Thorium nitrate 0'00001 7 21'0 42'3 55'3 61'2 62'2 67'0 2'3 13'9 a'8 +23'0 

Uran'um nitra'. 0'00001 9 21,0 40'1 4S'9 69'5 60'5 65'7 5,6 13'5 4'9 +19" 

Cerium nitrate 0'0001 10 21'0 38'3 47·1 55'4 56'S 61'1 3,4 12" a'7 +9'7 

Zinc nitrate 0'001 11 21'1 30'5 39'6 46'3 50'1 54'8 S'S -- .. .. 
Manganese nitrate 0'001 13 21'1 29'1 3S'7 44·2 50'6 58'1 7-1 12'2 2'7 +8'0 

Copper nitrate 0'001 10 21'0 27·6 36'4 41'1 4S'7 liS' 1 5'1 9'. ,., -13'1 



'ield E:rperimtnts. 

The field experiment. were performed for uranium, thorium, cerium, copper, 
marganele and zinc. The construction of the plott! and their irrangempot is described 
in .. previous report". The reoults of these experiments are summarised in the Collow­
ing table:~ 

TABL& II. 

Number of seeds. 

No. of Increafe in 
Salt8. Quantity. plantR. dry weight. 

Blank. Ions" 

----'-"-- ----- -----
gm~. per cent. 

Uranium nitrat .. 0·0001 60 +9·0 803 857 

Thorium nitrate 0'0001 58 +14'4 810 788 

Cerium nitrate 0·002 60 +8·2 883 886 

Copper nitrAte 0'100 60 -14'1 703 783 

ld&nganese nitrate 0·001 60 +6'14 732 614 

ZiDjl nitrate 0'004 56 --7·3 720 MO 

flermiTlatwR. 

Two series of experiments were conducted (1) by adding the necesEary quantities 
of lI,e salt~ in the pots and comparing the germination and (2) by .oaking seeds in 
.hlutL solutIOns of these salts for about 12 hours before sowing and comparing th~ 
germination with those soaked in dist.illed water. 

A large number of concentrations of rhe salh vB"ying frum 0'01 pE'r cpnt .. to 
0'00001 per cent. ha\'e been tried and the I'esults cbtained in the case of wost effectIve 
Ions alone are shown in the table below :-

Increase. 
Sai'ttl. Concentra- No. of 

tions. plants. 

Dry weight. LengUs. 

--
per ('ent. per CE'nt. ner cent. 

Uranium nitrate . (l'0001 35 +21.5 +4'7 

"Thorium nitrate 0'00001 35 +18' ] +14'7 

c.QPper sulrh:,Le 0·0001 33 -10·2 -7·0 

Zinc nitrate 0·000;; 30 +20'0 .. 

A complete hst contlUmng details of t.h .. experiments on the germmatlOn IS shown 
in Tables III to X. The tables include increase in lengths and in total dry ruatter, 
max. variations in individual plants, total change recorded and the periods before 
lterDlination commenced. 

"Report da.ed February 1932. 



'Uranium Nitrate. 

Tot .. l 
Concentr .. ticn number 

ofthe of 
solution8. seeds. 

Distilled water 35 

O' 20 per rent. 35 

0'11 per cent. 35 

O' 01 per cent. 35 

Q. 001 per cent. 35 

0·0005 per 35 
cent. 

0·0001 per 35 
ce,lt. 

Uranium Nitrate. 

Concentr .. tions Tot .. l 
of the number 

Bolutions of 
"tided. seeds 

sown. 

Di~til1ecl w .. ter 30 

0'1 Eer cent. 30 
: 

0·001 per cent 30 

0·0001 per 30 
cent. 

0·0005 per 30 
cent. 

TABU III. 
S"a.01I Novemb~r-lJet~".be,. 
Set A (Soaked Seede). 

Numbeor 
of Aver .. ge M ..... 

pl .. nte Aver .. g~ dry v .. rio· 
whose length w.·ight tion" 
meeniFi On 12th On i;.!th in dry 
taken. tloy. day. weighk. 

cmFl. jl:m~. perC'ent. 
32 S'6 511 2'3 

35 6'1 3'4 4'17 

31 7'3 3'6 5'2 

34 6'6 "2 "6 

33 8'3 5'8 3·8 

32 8'8 6'1 4·1 

35 9'0 6·2 3'7 

TABL& IV . 
.'ie/l.lon: Not·'mber-lJ~cembt'. 

~et B (Unl!Oaked Seeds). 
6 c. C •• olutlO' add~d to eae" pot. 

Number Average Max. 
of Average tlry v .. ria-

plants IEUgth wei~ht tiona 
whose on 12th on 216t in dry 

meonis doy. doy. weight •. 
taken. 

em ... gma. per cent. 
28 8·0 5'32 "1 

29 ']'7 "78 3'9 

27 8·6 5'11 6·0 

30 8" 6'80 3'6 

29 8'1 0'00 3'9 

Ob8erv· 
ed 

chang" 
in dry 
we~hk. 

per cent. .. 
-33'7 

-20" 

-17·6 

+13" 

+19'8 

+17" 

Obeerv· 
ed 

"hange 
in dry 

w"ight'l. 

perC'ent. .. 

-10'2 

-3'9 

+9·0 

+3" 

Condition 
of 

,ermination. 

--
All ~rmina' 
ed on 4tl, day 
A lew appear 
edon 4th da Y 

11 hu~m"inlyo 
the 5th. 

A Ie. appear 
edon 4th da y 

y hut. mainl 
On the lith. 

All R"rminat 
etlon4'h da Y 

y. 
All Rermina' 
etl On 4th da 

80m. ar· appe 
ed On the 3r d 
d"y. 

Som. appear 
ed complet e 
On 4th MY. 

Con,lition 
of 

,ermlnation. 

All germina'-
ed on 5th 
day. 

All germina'. 
ed on 4'h 
day. 

All germinat. 
ed on 4th 
MY· 

All Ilennin.t. 
ed on "h 
d"y. 

All germinat-
ed on 'th 
day. ROme 
appeared Oil 
tbe 5tb day. 



TABLa V. 

I)"ason: January-l"eb,uar!J. 

Sea."" :January-f.'ebruary. 

Thflfium Nitrate. 

Total No.of Average Average I Max, ObserYed 
Onoelltrat ion8 No.of plants length dry v3.ria. chan/2e Condition of the seeds whose on 12th weight tion8 in dry of solutions, SOWn. mean is day. on 21st in dry weigbt~. gelluinflti"n. taken. !lny. \\'eight'. 

----
ems, gms. pe,' cent. per cent. 

Di8tille,1 water 35 32 9·3 6'61 2·6 .. All appeared 
On 4th day; 
complete 
6th. 

On 

0'1 per cent. 35 _31 7·3 .. .. .. Very delayed; 
commented 
On 4th, com. 
plete on 7th 
day. 

0'1 per cent. 35 32 8·0 5-2 3-4 -21-2 All gorminot. (Th. 
ed between chloride). 
3rd Rnd 5th 
day. 

0·01 per cent. 35 34 8,3 1i'1 4·2 -22-7 All genninat. (Th. 
ed between nitrate). 
3rd and 5tb 
day. 

0'0001 per 36 31 10'1 7'1 4·6 +7'2 Distinctly (lent, 
heal-their 
growtr. than 
in cOntrol. 

0'0005 per 36 35 10'4 7·4 4·1 +12'1 Ali germillat cent. 
edon 3rd an 
4tll day. 

d 

0'00001 per 36 33 11·3 7·8 3·1 +18'1 All genninat. cent. 
ed on3rdan 
4th day. 

d 



Thorium Nitrate. 

Total' 
Concentrations No. of 

of the seeds 
solutions. SOwn. 

Distilled water 35 

0·01 per ('ent. 35 

0'001 per cent. 35 

. 001 per cent. 36 

0·0001 per 35 
..cent. 

Total 
Concentrations No. of 

of the seeds 
sollltioDS. sown. 

Diatiiled wate!' 30 

0·2 per cent. 30 

0'95 per -cent. 30 

0·0001 per 30 
cent. 

0-0001 per SO 
cent. 

TABL. 'n. 
·8_ft: "Qft"urr-'t/I~; 

Set. B (Un_ked Seedsl. 
S e. c. lolutioft alidetl to eacA,ol. 

Number Average Average 'Mall:. 
.of length dry varia· 

plante on 12th weight tiona 
whose day. on 21.t in dry 
tneanis day. weigh". 
tllken. 

cme. gm •. per cent. 
32 9'8 6·21 2'6 . 

30 5·3 4'26 II·' 

33 11·0 '·08 4'2 

31 8'3 5'10 "8 

34 8'1 11'21 3'7 

TASLa VII. 
SefUOft: MarcA. 

Set A (Soaked Seeds). 

Number A"erage IAverage Max. 
of length dry varia-

plants on 13th weij{bt tione 
whose day. on 2:lrd in dry 
Dlean is day. ~eighte. 
taken. 

Crna. gms. per cent. 
27 8'2 (1'04 2'7 

24 6'4 5'11 3·2 

26 6'6 '·78 '·1 

28 7·9 6·16 3'7 

25 8·2 5'14 '·6 

I 

ObMrved 
change Condition 
in dry of 

Wdighte. germina'lo", 

percent. ... All B""eared 
on 4th cia,.; 
ClOmplat. 
6th. 

on. 

-31" Few allpeutid 
on 11th clay; 
moatl:v on 6th 
and 7th da,.. 

-34·3 All Bllpearad 
on 11th and 
6th dBY. 

-1'7'9 All app ..... d· 
nn 11th and 
6th cU:v. 

-18·0 All Bppeared 
on 4tll dar • 

Observed 
chanp:a Condition 
in dry or 
weight". germination. 

percent. .. All appeared 
on 4th Bad 
5th clay. 

-15'8 All appeared 
on 4th de,. ; 
oomplete on 
6th. 

-21'0 All appeared 
On 4th day I 
('omplete on 
6th. 

+20·0 All germinat. 
edon4th and 
5th day. 

-15·0 All germina'. 
tiff on 4th and 
5th de,.. 



linc Nitrate. 

Total 
Concentrations No. of 

of the salt seeds 
added. Bown. 

Distilled wat,er 24 

2,0 per cent. 24 

I' 0 per cent. U 

0'1 per cent. 24 

.0001 per 24 
Ilent. 

'0·0001 per 24 
cent. 

TABf.e VUI. 

B_UII: Alar,,1&. 

setB (VnllOaked 8~d.). 

6 c. c . • olution adder! to eaclt. 'Pot. 

Numt:er Average Average Max. 
I)f length dry varia .. 

plants On 13th weight tions 
whose day. on 23rd in dry 
mean is day. weights. 
taken. 

---. 
ems. gms. percent. 

21 9'1 5·01 4·4 

20 6'7 3·8 3'1 

19 7'1 4'1 2'4 

21 7·8 4'67 3· ; 

22 8·8 4'67 3'4 

20 8·3 0'2 2'1 
0 

Obeervec 
change Condition 
in dry of 

weights. germination. 

per cent. 

.. All germinat • 
ed on 4th day; 
few appear. 
in~ on lith 
day. 

-24·0 Mostlyappear. 
ed on 5th 
d;lY; com· 
plet'" 
day. 

on 6tl) 

-18·1 Mostly appear. 
ed On 5th 
dny; ('om ... 
plete On 6th 
doy. 

-8·3 All germinat. 
ed On 4th and 
5th day. a 
few appear. 
ing On 6th. 

-6'8 All germinat-
ad on 4th and 
lith day. 

+4'0 All germinat_ 
edon 4th and 
5th day. 
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Tuu IX. 

Suuon: land,.,. 

Copper Sulphate. 
8e~ A (Soaked Seed.). 

Number Average Average Max. OhSOM-ed 
Total of length dry .-aria· change Con·tition 

Concentrations No. of plants on lith wtai~ht hon. in dry of 
oi salts. seeds whose dBY· on 21st in dry weights. germination. 

sown. mean is day, weightK, 
taken. 

---- -
emil. gm •. per cent. por cent. 

Di~tiIled water 36 34 9·2 6'81 3' 1 .. GenninaWo n 
. the 4th d"y. 

(). 5 per cent. 36 23 7·8 .. .. .. Germinated 0 n 
. the 4th day • 

O' 1 per cent. 36 29 8·4 .. . . .. 
0·001 per cent. 36 33 8'7 5'94 '·6 -12'7 All gennlnat 

edon 4th an d 
11th day. 

0'0001 per 36 32 8'6 5'7 o· 1 -181 All gennina~ 
cent. edon 4th an 

lith dar. 

I 

TABU X. 

Sta.,pn: lanuo,.,. 
Set B (Unloaked Seed.). 

Cc.pper Sulphate( . , 
INumber Average Avarage 'tIax. Obaerved 

()oncentrations 'rota\ of length dr,V varia· change Co ndi £10 d" 
of No. of plants on 12th weight. tiona in dry 01 

,solutions. Beeds whose day. 1)113ht in dry weightK. germination. 
sown. mean is day. weight~. 0\ 

taken. 

- ---
ems. gma. percent. per cent. 

lDi!tilled water 36 33 8'8 6'40 3'8 .. Germination 
commenced 
on 3rd day, 
complete on 

'0·5 per cent. 36 29 5·31 .. 4th <.lay. .. . . \' ery irregular 

-«). 5 per cent. 36 31 5'42 .. .. .. and doIRy.d. 
Irregular and 

1). 1 per cent. 36 31) 5'8 '·82 4'2 -2.;,0 
dol"y"rI. 

f',ommeneed 
on 3rd day; 
f'ompl8ted on . lith day . 

1)·01 per cent. 36 34 6'4 5'16 0'2 -111'3 Commenr-ed 
on 3rd day, 
completed on 

0·0001 36 32 6'28 0'31 4'9 
5th day. 

per -17·0 Complete ger· 
cent. mination on . 

4th day. 



J!!sperimentfl. 8e84lOa. 

MAIZE. 

Ions and their 
ooacentrat.ions. 

I. Oulturesolution Jun&-July Ur.1'h. Cu. Ceo Ag. Pb. 
1932. .&In from 0'6 per lIent. 

to 0·00001 per cent. 

2. Field Experi­
ment.. 

3. Germination • 

April-July Ur, Th. Ce (0'00005 gm. 
1932. nitrate per sq. ft.). 

April-May 
1933. 

Thorium 
0·1-0'0001 per cent. 

Uranium 
0'1-0·00001 per cent. 

Cerium 
0'1-0'0006 per cent. 

Zinc 
0'1-0·0001 per cent. 

Oulture Solution. 

Total 
No. col 
plaatl!. 

Measuremente 
taken. 

730 Lengths 
total 
matter. 

and 
dry 

100 Dry matter of 

800 

plants and 
number 0' 
seeds. 

Lengths of 
plsntr and dry 
matter of the 
plaut after 
day ... 

About 735 plauts were investigated in culture solution. Thorium and uranium 
nitrates showed au increase of 14'0 per cent. and 11.2 pel' cent. respectively in the 
total dry matter of the plant a8 obtained after 33 daY8. The concentrations at which 
tr.E'se maximum increments were recorded were 0·0001 per cent. and 0·()()()2 per cent.. 
respectively. Copper, lead and silver at 0.()()()2 per cent., 0·001 per cenl.. and 0·0001 per 
rent. {nitrates) &Iu.owed depressions of 8·9 per cent. 16.8 per cent. and 22·4 per cent. 
in the dry matter. Manganese showed no effect. Table XI includes the meaSbrement8 
in .total lengths and their dry weight. for a period of 33 days. About four different. 
oonc~ntrations varying from 0·5 to 0 ·0001 per cent. were used for every ion and the 
remits for the most effective concentrations are shown in the table below. 

2a 



TABU XI. 

Maiz_Growtll. in Culture Solution. \ 

Season : Jun-.July. 

Conoen. Lengths. Change Av. dry Max. 
tration No. of in weight variation.e Change 

IODS. of the plants. total after indrywte. observed. 
Boln. 3 11 21' 33 length. 33 days. ofplanta. 

daYB. days. days. days. 

per cent. per oent. gms. per ·cent. per cent. 

Blank • 21 8'81 7'7 11'2 18'0 22'8 7" 17'8 "3 

Uranium nitrate 0'0002 19 8'78 10·, 10'8 20'0 2"8 8'3 It·, 3'1 +11'11 .. 
Thorium nitrate 0'0001 20 8'88 9'8 13'0 20'8 15'3 20'1 2'8 +U'2 

~ 

Copper lulphate 0'0002 17 8'715 7'11 n·, 17'1 21'7 6'8 16'0 1'7 -U'S 

Silver nitrate. 0'0001 20 8'83 8'1 10'8 u·, 18'3 8'7 13'8 "0 -22'7 

Lead nitrate • 0'001 11 8'S , .. 10·, 11'6 18'0 6'0 U'6 J·O -IT'8 



Fi~/d Ezpenmtnu. 

The influ~nc" of Ur, Th and ee wa8 investigated in the fields. Beeda were 
l( ..... ded fror.l 0·234 k 0-228 gm. Twenty lM!eds were sown in £ach plot at measured 
rli81nncea and at eqnal depthl from the surfaces. The plots werll airanged .. 
shown in the diagram below. 

3 

Ur 

12 11 10 

Blank 

, 
Blank 

9 

Ce 

5 

8 

8 

7 

Blonk 

'J he plants were watered with 5 lilres water in each plot twice every ,fay. ~ 
inr,Tease of 11·2 F~l' cent. and 7·6 per cent., in the average dry weight of the plante 
wnl recorded from the plots containing uranium and thorium nitrate. A alight 
decl'pn8e, 2'4 per cent., was moticed in the plot containing cerium. The. increase in 
the total dry matter on the addition of thorium and uraniTUil wa8 al80 accompanied 
b,' an increase in the nitrogen content of the seed.. The increase in growth of the 
"lllnts as determined by the increase in their dry weights together with details of field 
('xperiments are ahown in Table XII. 

No. of Plot. 

Uranium 

Blank 

Thorium 

Blank 

Cerium 

Blank 

TABLB XII. 

No. of 
No. of plante at 
seeds the I.ime of 

Bown. reaping. 

20 18 

20 18 

20 14 

20 14 

20 19 

20 J9 

Gtrmintl.ioft. 

Aver~e 
dry -

weights. 

I{IDP. 

17'909 

16" 

19·0'6 

17'70J 

J5'8 

J6'2 

Total 
No. of 
seeds 

obtained. 

310 

280 

226 

267 

297 

322 

In"l'ease 
in dry 
weighte. 

perc .. nt. 

+9'2 

+7'8 

-2" 

The plants obta,u.,,' on soaking the seeds in solutiona of uranium and thoriOlD. 
Ilitrlltes (at 0-0001 per cent.) showed lengthening of roots and an increase in drJ 
nmtter of the plants S9 follows:-

Thorium. Uranium. 

22·Operoent. 19' 0 per cent. 

Cerium. 
0-0005 

P·O per cent. 

Zino chlc,ride. 
0'00001 

3' 02 per cent. 

The details of the measurements for each of these ions are shown in Tables XUI 
teo XVI. 

2 G 2 
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TUUI XIIL 

B_-.ApriI 1981_ 

'I'borium .Nitra~ 8oM~ ........ 

No. of 
plante Average A ..... p Muimum Ob~ed 

Concentration of No_of who .. length dl7_ight ",aria&lona ahaDle_ 
.... eolutiona_ Beeda mean ia of the of the Ia the 

AOwn_ taken_ plant_ plant_ planta_ 

ama_ p .. pereant. p .. een •• 

Di_tilled water _ 40 18 n-7 7-' '-0 -11,1 

0'1 per oeot_ 40 13 I-I 1-11 I·' -11-1 

0-01 per oent_ 40 III 7-7 '-1 1-' -,-, 
0- 005 per oant __ 40 II 11-1 1-01 ,-, +11-. 

0-0001 per oant_ 40 88 n-o 1-7. ,-, +11-. 

0-000011 per oent_ '0 40 10-' 7-01 '-III 

0-00001 per cent_ 40 37 11'08 , .. "11 + •. & 

TULa XIV_ 

W. Uranium Nitrate. Boaked --
DiBtllled water • 311 32 12'1 7'01 '·1 

0·1 per ceut. 311 81 n'l 7'1l 1'1 -10'1 

0-01 per cant. 15 10 10·0 7'01 "1 -n'l 
0·0011 per cant •• 311 33 11'1 7'68 '-I -4'1 

0·0001 per cent. 35 30 11'1 g'41 1'1 +)0'0-

O· 00001 per cent. 35 84 12'8 g-1 .. , +IIJ'O 

T~XV_ 

W. Cerium Nitrate. Soaked IHcI& 

Distilled water • 85 33 10·8 7'1 "1 
• 

0·1 per cent. 311 3' g'4 I·. ,·1 -7·04 

0·05 per cant. 811 U g'l1 7·. .·1 +1'211 

O· 01 per cant. 35 34 10·. 7·00 "1 -1·4 

0·001 per cant, • 311 35 n'4 7'38 ,., +8'. 

O·OOQ5 fer oant. III 83 11·1 "7& '-0 +,.4) 
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T.ux.a XVI. 

Betu_A.1"'il 1988. 

Zinc Nitrate.. Soaked seed-. 

No. of 
No. of plante Average Average Maximum 

Conoentration of _de whose length dry weight variatioDli Observed 
sal t 801 utions. sown. mean i8 of the of tbe in the change. 

taken. plant. plant. plante. 

ems. gma. per cent. per cent. 
Distilled water 40 38 11·' 7,6 3·1 

'0·1 pel' cent. 40 '0 11·0 7,4 /1'2 -2'6 

0·0011 pel' cent. '0 311 11'Il' 7'82 6·1 +2'11 

G· 0001 pel' cent. '0 36 H'II 7·79 "1 +2'5 

0·00001 per cent. 40 37 11'7 7·83 3" +3'02 

BEANS. 

Experiments. Season. No. of 
plants. 

IODli and their 
concentrations. 

Measurements. 

I. Culture solution Feb.-April 

J. Sand culture • Do. 

"3. Field experi. March-Aug. 
ments. 

•• Germinlltion • Aug.-8ept. 

250 Zinc 
0'1 per cent. to 0·0001 

per cent. 
ManganeRe 

0·01 per cent. to 0·0001 
per cent. 

Uranium 
0'2 pel' cent. to 0·00001 

percent. 
Titanium. 

0·1 per cent. to 0·00001 
per cent. 

116 Thorium 
0·00001 gm. per sq. inch 

Uranmm 
0'00001 gm. pel' sq. inch. 

Zinc 
0·0001 gm. per sq. inch. 

Manganese 
0·0001 gm. per sq. inch. 

Ti 
0·0001 gm. per sq. inch. 

180 Tb-O· 000) per sq. ft. 
UI'-O·OOOI per sq. ft. 
Mn-O'OOOI per sq. ft. 

787 Th-O· 2 gm. to O· 0001 
gm. 

UI'-O'I gm. to 0·0001 
gm. 

Zn- 0·1 gm. to 0,0001 
gIn. 

Ti-O'1 gIn. to 0·0001 
gm. 

Length, dry 
matter and 
lea' area. 

Length and dry 
matter. 

Dry matter, num. 
ber of aeeda 
and N content 
of seeds • 

Photographs of 
!'Oots, total dry 
matter. lengths 
and leaf area.. 



Culture Solutio ... , 

The influence of Th, Ur, Zn, Mn and Ti W&8 inveatigatad in culture eolutioD and 
.hous SO plante were examined for each, The maximum inC1'8&88 in total d.,. matter 
of the plantl at. concentration. of 0,00001 per cen'- 0'0001 per cen'- and 0'0001 per _'­
of t.be Th, Ur and Mn wae 18 pel' cen'-. 21,6 per ceat.. aud 7'6 
per cent, respectively, The correaponding inchMe in r ... f ana amountad 
to 9'S Jler cent., 5,8 per cent 7'1 per cent., Th. addition Of manga­
neee or tltaninm did not. show any appreciable chan!f8 thougb concentration. nryin, 
from 0'00001 per cent, to 0 :001 per cent. were Vied. The additiOll of titaniam 
chloride above 0'001 per cent. caused the development of yellow .pot.e on the lea ... 
and diminution in leaf area. Table XVII include. detaila of mea.urement8 on lengtha, 
total dry matter and leaf area. 

Santi Cultur •. 

Average increase in the total dry matter on the addition of 0'001 per cent ,m. 
Ur and 0'00001 gm. Th, in the potl wa. 16 per cent. and 13 per cent r8lpectivelYI • 
('orre~"onding increase in the leaf area of 4 per Dl!nt. and 1'17 per ('ent. "AI .... 
measured, 

TABLa XVII, 

Culture Solu~'" 

Season : February to April. 

1- Dlfrerence Total 
No. of In leaf In .... f lengtb Dry 
plante area ..... 00 .,ter CIla .... .. oIllht. ('r.~ 100., CODCen- Investi- .fter aoeouo' .~ da,.. i. .fw 

tratloD8, pted, .1 days, of 10Dl, IeJlltb, '1 daYL welaht. 

per cent, sq, em, per cent, -, percen'- , IDL per cent, 

Distilled .... ter , 11 "ZS 61" II" 

Thorium nitrate 0'00001 11 "678 ". 08" +10'01 16"1 +18'4t 

Uranium nitrate 0'00001 18 "521 6" 70" +11" 10" +2:1" 

Titanium chlo- 0'0006 12: ".486 1" 57" -7'51 11" ...... 
ride, 

ZIne chloride O'OOOi 1fo ,·,w S" eo', ~,' ta'. +". 
Jranpneae nit- 0'0001 11 "6831 1'1 .. 'S +0'7 16" +7" 

rate, 

The field experimenta were conducted for thorium nitrate, uranium nitra&. _ 
mauganese nitrate, An increase of 16,6 per cent., in 'be a.erage dry matter of ~ 
plarots in the plot. containing thorium nitrate was obaerved. N amber of MeCU obtainecl 
ud the average nit.rogen content. of tht" seeds are abo .. in the &able below, 



10DII, 

Thoriul1I nitrate , 

Uranium nitrate 

Manganlllle nitrate 

Blank 

T.lIILII XVIII. 

Change observed 
in the dry matter 

(av, fo~ plants) 
in one plot. 

per cent. 

+16'6 

+"1 

-6'3 

(jeTminatio'n. 

No, or Beeds 
obtained. 

968 

1878 

593 

893 

AveTap:8 N con. 
tent of seeds. 

0·034 
seed. 

gm. per 

0·032 gm. per 
seed. 

0'040 gm. per 
seed, 

0'1)30 gm. per 
seed. 

'l'he e"feriments on germination were conducted in August and September. 1933. 
Influence 0 thorium, uranium, zinc chloride aud titanium chloride was investigated. 
'l'he observation. on the leaf area, total dry matter of the plant Of the length are 
,"own in Table. XIX to XXII, 

TABLII XIX, 

Thorium Nitrate. 

No. of 
plants Average Increase Average Change 

Concentration No of whose length Change In leat Change dry In 
of the salt.. 80eda mean on 10th In area In Ie t w.l~ht average 

SOWQ. II day. length. att-ftr area. after dry 
taken, 16 daYI. 15 day •. matter. 

ema. per cent. Iq. em. gms, per cent, 

DlatJJled water , 80 29 18'9 1'665 7'S 

0'1 per cent, 80 20 U'8 -16'1 "9 -32', 

0'1 per oent. 80 27 11'8 -18'7 5'8 -20'5 
O' 001 per cent, • 80 80 12'8 -8'0 S'866 -7'S 8'4 -12'S 

0'0001 per I18nt, 80 24 IS'l --6'7 2'6311 +3'3 7'9 +8'2 



TABLa xx. 
Uranium Nitrate. 

No. of Average Increase Change Average Change in Max. 
No. of plants lengt}, Change in leaf in dry weight average variations 

COllDentration of the _alt •. Beeds whOBemean on 10th in area after leaf after 16 dry in dry 
IOWn. ia taken. day. length. 15 dayB. area. days. matter. weight •• 

01111. per cent. -q. om. per oent. gll1l. per oent. per cent. 

Distilled water 30 26 13'1 2'336 7'6 3'8 

O' 1 per oent. 30 27 12'8 -2'29 2·27' -2'8 8'8 -9'S 6'1 

O' 05 per oent •• SO 30 12" -6'S 2'230 -"0 8'0 -13'3 "7 
0'0001 per oent. SO 29 13'8 +3'8 2'38' +2'1 7'9 +6'S 2'8 I 

TABLa XXI. 

Ziftc Claloritl .. 

Dtltillad water 30 28 13'8 1'980 "85 "1 
0'1 per oant, , 30 28 13'0 -,., 8'10 -1'" 1'8 

O' 05 par oent, 10 J8 13'1 -1'1 1'081 +"1 7'30 +"5 "1 

0'001 per oant_ 10 2t 13'8 1,0111 +1-' 7'20 +5'1 I-I 

0-0001 per oont_ SO 28 13" 1-.n "988 +1-7 ,'I 



TDLa XXII .. 

Titonium CAlMide. 

No. or C~ange Average Change in Mall:. 
No. or plants Average Cha~e Increase 1D dry weight average variation 

Concentration or the salts. seeds whose length In in leaf leaf after dry in dry 
Bown. mean is on length. area after area. 15 days. matter.. weights. 

taken. 10th day. 15 days. 

om. per oent. Bq. em. per cent. gms, per oeDt. per cent. 

Distilled water 30 26 13'0 2'131 6'6 2'7 

0'1 per cent .• 30 27 12'4 -4'6 1'894 -11'1 6'0 -0'0 3'4 

O' 05 per cent. 30 29 11'8 -9'2 2·007 -5'8 5'8 -12'1 5'8 

O' 001 per cent. 30 30 13'2 2·001 -6'1 6'1 -7'5 6'1 

0'0001 per cent. 30 28 12'& 1'973 -7'0 6'3 -4'5 6'9 



SOl 

JWAR. 

Experiments. Season. No. of IoWl (with conoentrations). Meaauremellt •• 
plante. 

1. CultUl'8 solution May to June 
1932. 

2. Sandoulture • May to June 
1932. 

180 Til. Ni, 00. Ur, Ce, Zo, 
Cu, Mn. Pb, Sr, Ca. 
0'0001 per oenll. 

180 Th, Ur, Ce, 1 0·0002,m. 
~per aq. ft. 

Ni, 00, Zn, J 0'0002 gm. 
Cu, Mn. AI. Sr, Ca. 

Lenrhll 001),. 

Ditto. 

3. Field experi. March to 
mente. JUDe 1933. 

100 Th, 0'6005 aq. ft. 
(in 5 Ur, 0·(1005 aq. ft. 

DI7 matter and 
nitrogen con. 
tenll of the 

aeeda. 
pl~R). Mn. 0·001 aq. ft. 

4. Germination • Aprill933 960 Th, Ur, Zn, Mn 0'1 per 
oent. to 0·0001 per 
oent. 

Lengtha of the 

Culture Solution. 

planW, dry 
matter and 
photogrep .. a 
ahowin, roow. 

The growth in culture solution waa measured by meaauring the total lenr-he of 
the plante after defioite periods of their growth. An increase in length Of ·7 par 
cent. and 11'8 per cent. was observed in the bottlea containing 0 '0001 per Clen" 
thorium or nranium nitrate. The length measuremente and the total percenLag. 
increaBe for theBe iona are ahoWD in Table XXIII. 

Jncreased growth in sand culture waa alao observed on the addition of thorium, 
uranium and zinc while copper showed a distinctly depressing effect (Report dated Frbna­
ary 1392, pages 12 and 13). 

TABLI XXII!. 

Suuon: Augu~'-September 1931. 

Plant--:.Jwar io water cultur •. 

IOnB. 10th 15th 21st 23rd 28th let 15tb Chanlfein 
Aug. Aug. Aug. Aug. Aug. Sept. Sept. length8 • 

Blank 2'32 3·10 3'71 4'75 5·25 7'66 11-114 
percent. 

Thorium 2'36 3·16 4'00 5·45 6'86 9·32 12·86 +8'7 

Uranium 2'75 3'00 4·35 5'95 8·45 9'55 13·35 +11·0 

Cerium 2·50 2'85 4'25 5'26 8'51 6'75 12·35 +3'4 

Zino 2·65 2'90 3'75 4'62 5'26 7·65 12·12 +1'5' 

Oopper .2'55 2'75 3·75 4'81 5·4 7·41 11'66 -2'3 

ManganeBe 2·31 2·81 3'68 4'92 5'50 7·40 11'75 -1·6 

Nickel 2·30 2'75 3·55 4·40 5'81 7'48 11'85 

Cobalt 2·25 2'90 3·65 3'95 5'85 7'82 11'93 

Blank 2·30 2'92 3·75 4·05 5'35 7'42 11·90 
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Field /iJrperiment •. 

Jwal' was sown iI. plot. ~.ont.ailling uranium, thorium and manganese. An increase 
of 4'6 per cent.., 7'1 per cent: 10 the average dry matter of the plants for orapinm 
and thorlDm was observed whIle the dry weight in the presence cf manganese dimi­
msh.d by about -8.3 per cent. The concelltral\ons of the ions and the a\'"era"'e 
w(·ights of tbe plant. are shown in the table below. ., 

'fAhLE XXIV. 

Ions. 
No. of No. of plants 

Change 
Average in Nitrogen 

seeds at the time dr'~ average content 
sown. of reaping. weigbts. dry of 8eeds. 

weights. 

----
gros. per cent. gm. 

Uranium nitratl' 20 H }(l·088 +4'6 0·0083 

Blank 20 18 9·71 O·OC71 

Thorium nitrate 20 10·038 +7'1 0·0098 

Blank 20 16 9·304 0·0096 

Manganese nitrate 20 17 8·7 -8'3 0·0061 

Blank 20 17 9'9 0·0080 

Germination. 

The influence of uraniuro nitrate, thorium nitrate, zinc chlorine and manganese 
nit.rate WaS investigated. Almost 25 to 30 plants were tried 'for every concentration . 

. ·J.'he length measurements and tbe changes in the average dry wei.hts of the plant .. 
sr" shown in the Tables XXV to XXVIII. 

TAUT,. XXV. 

Thorium Nit'Tate. 

No. of Averege 
Total lllantA Average dry lIax. Change 

Concentration of No. of whose length. weil/ht variations obsvd. 

80lution8. seeds mellolJ is on 48th in dry 
sown. taken. day. wts. 

ems. IrIllS. per cent. per cent. 

Distilled water 25 22 4·6 7·801 4·1 

0'1 per cent. 25 19 3·8 7'238 7·1 -7'l! 

0·05 per cent. 25 22 4·0 7'()902 2·3 -9'1 

0'01 per cent. 25 21 3'7 7'636 4·6 -2·1 

0'001 per cent. 25 23 4·0 7·600 3·8 -2'5 

0·0001 per cent 25 22 4'5 7'988 4·0 +2'4 
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TAJIta xxvr. 
UrllJlium Nih'at •. 

No.'of Average 
Total plante dl'7 Mp. 

Concentration of No. of whose Average _igh' variations Change 
8Olutions. seeda mean is length. On 48th in dry ob.vd. 

8Own. ta'cen. day. wta. 

OmB. gm •• per oent. . per cen'. 

Distilled water 24 20 1\·0 7'310 1\·1 

0·1 per oent. 24 22 "1 7·037 "8 -8" 

0;05 per oent. 2' 18 '·0 7·0737 I" -8'1 

0'001 per cent. 24 19 3'8 7'311 3" 

G·OOOOI per cent. 24 21 '·9 7'558 "1 +8" 

TABLII XXVIl. 

Zinc Ohloride. 

No. of 
Total planta Average Malt. Change 

Concentration of No. of whose Average dry variationl iD dry 
solutions. seeds mean is length. weight iD dry weigh •• 

sown. takan. on '8th wta. 
day. 

eme. gme. per oent. per oent. 

Distilled water 28 22 ',4 7'101 1\'1 

0'2 per cent. 28 2' 3'1 "305 "1 -11'1 

-0-1 per cent. 28 26 ,·1 "525 ,·0 -8'1 

0'001 per cent. 28 23 "8 7'227 8·1 +1" 

-0·0001 per cent. 28 21 5'2 7'284 2" +2'6 

TABLII XXVIII. 

JJlanganu. Nitrata. 

CmB. gma. per cent. per _,. 

Distil}erl water 20 18 "8 8'00 8" 

0·1 per cent. 20 17 "1 7·392 I" -7" 

0'001 per cent. 20 20 6'1 8,38' 3'1 ' +,., 

O'oeOI per cent. 20 19 1\'3 8'311 "3 +3'9 



Experiments. Season. 

Water culture Nov. to 
Deor.1931. 

Water oulture Oot. to Decr. 
1932. 

Band oulture Oot. to Decr. 
1932. 

604 

:eARLEY. 

No. of 
plants. 

40 

130 

50 

Ions. 

Th, Ur, Ce, Zn, lIn, Ni, 
Co, Ag, Pb 0·0001 per 
cent. 

Th, Ur, Ce, Zn, Ni, Co, 
A~, Pb. 

Th, Ur, Mn. 

Measurements. 

Length~. 

Lengths, totat 
dry matter. 

Dry matter. 

Results of a preliminary experiment iu culture Bolution were 8ubmitted to the 
Imperial Council (Report dated February 1932). Length measurements alone wen 
recorded and an increase in length for 0'0001 per cent. Th, Ur and Ce was obseneci 
Depressed growth was noted on the addition of lead even :tot as low a concentration 
aa 0'0001 per cent.. Po'lO •. The presence of silver causes a very early decay of the 
r-IaatsA 

Another. Beries of experimente were conducted in the same "ea8on next year. More 
than 130 plants were investigated and the lengths as well as the total dry matter of 
the plante was estimated. Increased growth amounting to 14.0 per cent., 17·4 per cent 
and 10'2 per cent. (total dry matter) for Ur, Th and Zn respectively were reoorded ... hile 
lead and silver Bhowed depression to an extent of -8'0 per cent. and -13.0 per ccnt 
resl'ectively. The concentrations of Ur, Th and Zn in the above solutions were 0'001 
per cent., 0 'POO1 per cent., and 0 ·0005 {ler cent., respectively. The results of the experi. 
menta in cnlture solntion for tha effective ions are show"n in '('able XXIX. 

----
TABU: XXIX. 

Barley. 

Cult"r. So/ution. 

Average 
Total dry Change Max. varia. 

lon'l. Con('en- No. of lE'ngth WE'ight in dry tions in 
tration. plants. after 43 aftE'r 42 weigH. drv 

days. days. weigi-ts. 

per cent. ems. gm~. T'E'r ('ent. !'f'r cpnt.. 

Contrei 13 28'6 8'321 6'0 

Uranium 
" 

0'001 11 25'3 9·494 +14'1 7') 

Thorium 0·0001 14 39'1 9·769 +17·4 6·3 

Zino 0·0006 14 27'6 9·169 +10·2 4·1 

Copper 0·0006 12 31·1 8'52 +2'4 3·2 

Iodine 0·0001 13 25·1 R·301 5'2 

Titanium 0·001 15 33·8 8·030 -3·5 1'8 

0·001 13 27·6 7·656 -8·0 2'6 
Lead . 
Silver. 0·0001 11 21'1 7·240 -13·0 7·1:-
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The influence of thorium, uramum and manganeae waa confinned in poll a. waU . 
.About 13 plants were sown for each of theae iona. U'OOI gin. of uranium nitrate, 
thorium nitrate and manganese chloride wera added and an IncraaaB of • par can'., 
12 per cent. and.5 per cent. for each of them wa. reoorded. 

MOTH AND GRAM. 

No. of 
Experiments. Season. plants. lana investigated. Meaeuremen .... 

Moth in water cul· April to May 116 Th, Co. Ur, Ce, Nil, Zn, Length •• 
ture. 1931. Cu, lin, AI, Sr. 

Moth in sand cul· April to May 109 Th. Co. Ur, Ce. Na, Zn. Lengtba. 
tlU'S, 1931. Cu, Mn, Al, Sr, 

.qram in sand oul. March to 134 Ur. Th, Ce, Cu, Pb, Ag, J.engtha • 
tlU'8, April 1931. Mn. 

The growth of plants in the above experiments was foHowed by measuring th. 
Iltenase in their lengths only. The mean of about twelve plants wal taken for calculat­
ing the average lengths. The results of tho experiments for th. ioUl which influenced 
\he growth are shown in the following table. Inereaae in average total lengthl are 
.!liven. 'l'he details of these experiments are mentioned in ,; previou. report. (dated 
t'ebruary 1932) and the reference to the lables thereIn ia given in th. I88t ooTlimn. 

TABU XXX. 

. Experiments. 
Thorium Uranium Cerium Copper Mangan... Zina All1m 
0'0001 0'0001 0'0001 0'001 0'001 0'01 0'001 

per cent. per cent. per cent. per cent. per cent, per cent. per cont, . 
Moth in sand 18'1% +8'5 +10'0 -1.'8 -"6 T.ble IT. 

culture. 

.Moth In water 23'9 U'8 +17'7 +12'. -18'6 Table V. 
culture. 

~ram In sand 14" +7'7 +0'1 Table L 
culture. 

SUMMARY OF THE RESULTS. 

PetU. 

Thorium, uranium and cerium when added in culture solutions as nitrate. tbowed 
'8n Increase of 23 per cent., 19'4 per cent. and 9'7 per cent in the average dry wpighte 
of the plants at cQIlcentrations of 0'0001 per cent., 0 ,00001 per cent. and 0'Il001 per 
cent., respectively. Copper nitrate at 0'001 per cent. depresse3 the growth' b1 13 per 
<-ent. Thorium and uranium also showed an increase of 14'4 and 9-0 per cent. in the 
fields but no definite evidence for improvement, in t.he aeedl, either in qoabt1 or 
qU8lItity, was noticed. 

When soaked in dilute 8Olutiona of the order of O·oooot per cent., thorium and 
Ul'amum influenced the process of gennination, and the dry weights as well as lPDgtJa. 
.of the plants were distinctly improved. 

Maize. 

'l'horium and uranium nitrates at 0'0001 per cent. and O·()()OO per cent. increased 
the average dry weights in culture solutiona by 14'2 per cent. and 11'9 per cent. 
roopectively. In .fields an increase of 7 per cent. and 9 per cent. and decrease CIf 2·4 
per ,cent. was noticed, for thorium, uranium and eerium, respectively. Germination 
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"'a8 distinctly improved on soaking the seeds in the aa.lt solutions. The average length 
118 well a8 the average dry weights 8howed an increase in the early stages of the 
plant growth alld an increase in dry w~ight.. up to 2i.9 per cent. for thorium, 19.0 val' 
.ent. for nranium, g·O per cent. for cerium were measured. 

lIeaM. 

Thorium, uranium, titanium and D¥lnganese affected the growth. In culture 
eoiullon. an increase in dry weigbts of 21 per cent., 16 per cent. and 7 per cent. Wall 

m~I)Bured for uranium, thorium, manganese at concentrations of 0'00001 per cent., 
O.()()()\o1 per cent., 0.0001 per cent., reopectively. Tborium also showed an increllse up til 
16 per cent. in t~e d~ weights o~ plants in th~ fields. . Germination was but slightly 
Unl'roved on soakmg m thorIUm mtrate and an mcrease In the dry weights of a·a per 
cellt. at 0'0001 per cent. WIIS noted. At concentrations of 0'0001 per cent. uraniom and 
manganese showed an inCI'ease of 5'3 per cent. and 5'1 per cent. while titanium depressed 
tbe growth by 4'4 per cent. 

JWIl1. 

Intluence of 13 ions was investigated in culture solutiond. Thorium and aranium 
nitrat~s showed an increase of 8'7 per cent. and 11'0 per cent. in lengths in ('ulture 
80lutlons, copper' and manganese showed slight depreSSIOn. The effect of uranium, 
thorium lind manganese-was tested in fields but no appreciable change wa.s observed 
in these experim~nts. Germination was studied on soaking in solutions of varying 
concentrations from 0'1 to 0'00001 per cent. Usually the sa.lts depressed tbe snbseljuent 
1(1'0\\ th but increase in the average dry weights amounting to 2 '4, 2 '.6, 3'4 and 3'9 
pal' cent. were noticed for thorIUm, zinc, uranium and manganese at 0'0001 per cent. 
nitrates. 

Barley . 

.I£xperiments in water cultur~ and in pots w~re completed. Inffuencto of thorium, 
uranium, Zinc, manganese, DIckel, cobalt, silver, lead, copper, titanium, iodine, was 
!nvestlgated. In culture solution uranium, thorium, and zinc proved effective an.! 
showed an increase in the average dry weights of 14'1 per ccnt., 17'4, 10'~ per cent., 
rCFpectively. Titanium, iodine, lead and Jilver were injurious at all concentrations 
tried. Increase in dry weights amounting to 8, 12 and 5 per cent. for uranium, 
thorium and manganese chloride were also noticed ill the sands. 

M otll and Gram . 

.l!:xperiments for moth in water culture and sand culture and for gram in sand 
have been corr.pleted. Illnuence of thorium, cohalt, u.-ani'un, cerium, sodium, zinc, 
copper, manganese, aluminium and strontIUm on moth and of uranium, thorium, 
Ctlrium, copper, lead, silver and manganese improved the growth in all cases while zinc, 
alum retarded the growth (Table XXX) 



APPENDIX XLlI. 

NOD DATIID TIm 23BD FUlluAllY 1934 aT TB. S.cJlftAllY OM SVIIIIDCT XO. 36. aaPJW 
OJ' CO.MITrU OK POTATO R&SUlUlB ScHKIlU, }'aoV&lnr 22"D, 1934. 

PBKSSICT : 

Diwan Bahadur Sir T. Vijayaraghavacharya (Chairman). 
l'rofessor S. P. Agharkar. 
Mr. R. G. Allan. 
Dr. W. BurDa. 
Mr. B. C. Burt.. 
Dr. P. B. Hudson 
Mr. V. N. Likhite. 
Mr. K. McLean. 
Dr. W. McRee. 
Dr. S. K. Mitra. 
Prof. P. Parija. 
Mr. J. H. Ritchie. 
Mr. H. R. Ste,,·art. 
Ran Bahadur B. Viewanath. 

The following schemes for potato researcb were before the Committee:-
A. Application from the Government of Bengal for a grant of Ra. 48,950 Iprea<f 

over five years. 
B. Application from the Government. of the United PronnClel for a grant (If 

Rs. 41,790 spread ovtlr five years. 
C. Application from the Government of Punjab for a grant. of Ra. 37,760 Iprl'Qct 

over five years. 
D. Application from the Government of Bihar and Orissa for a grant of R.. 28,696 

spread over three years. 
E. Application frora the Government. of the Central Province. for a grant. of 

Rs. 15,246 spread over three years. 
E. Application from the Government of Aaaam for a grant of Ra. 56,948 Bp1"l8d 

over five years. 

2. Members of the Committee had received copies of tran8lation. of BODle RU9~ian 
literature on potato. breeding lent by the Imperial Bureau of Plant. Genetics (Cambridge) 
and Dr. Hudson, Deputy Director of the Bnreau summariaed tM prt'llent. poeition. 
Until recently potato breeding work in Europe had been carned out. on very limited 
material and progress had in consequence been limited of late yean. He conllidel'P'i 
that if hreeJiog work in India were confined to material available in India or 
obtainable from Europe much progreas would be made. In 1925, the RUIIlIian Soviet. 
Government sent a scientific expedition to South and Central America. (M8lI'ico, 
Guatemala, Columbia, Peru, Bolivia, Chili and the country down to the Argent.inet 
which brought back 1,000 specimens and made important. discoveries. In .:!outh 
America there was found a number of cultivated varieties quite dillerent .from thoae of 
Europe. There were also wild species of importance collected from the hiD aides of 
the Andes (eve .. ap tc ~5,OOO fet,t: 8n·1 & wealth of ne .... ft.nn. wae brough' bac~ 
including fourteen species of cultivated Potatoes and several dozen Ipeei.,. of wild Potatoes. 
Some of these species possess valuable properties, t.g., Frost resistance and resistance 
to blight (Phytophthora) and BUitability to a ahort day. The chromoeome nomber. 
were' 24, 36, 48, 60 and 72 whereas European cultivated potatoes have a chrom08Ome 
nnmber of 48. A number (If hybrids were obtained by Russian worken which yieldl'd 
fertile seed. • ' 

He considered tha~' the first step would be to send all expedition to South aad 
Central America before proceeding further. He did '"" think the requisite materiat 
could be obtained from R1lIIIIia. 
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3. The Committee, after· discussion are of opinion :-
(i) that most of the important problems of potato growing in Northern India C()ulcl 

be studied at a single central research station with provincial testing stations and \ru., 
the question of the most suitable locality should be examined in detail and a preliminary 
Icheme worked out, 

(ii) The possibility of an expedition to South and Central America preferably in 
co·operation with other parts of the Empire should be iuvestigated and the Comruittee 
recommended that the High Commissioner for India should be asked to bring tbe 
matter before the Executive Council of the Imperial Agricultural Bureaux. 

(iii) Dr. Hudson should be requested to ascertain what suitable phytophthora. 
resistant and other new material r.ould be obtained from the Laboratory of the \"te 
Professor Bauer and from the United 8tate9 of America, Department of Agriculture 
(Plant-IntroductioD Bureau). 

(iv) An attempt should be made to get some Phytophthora reaistan\ typt's anel 
1l"lorid. from Ruaaia in exchange for seed etc., •• pplied from India. 
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APPENDIX XLII-A. 

NOTII, DATED THB 24TH JAJlUABY, 1934, BY SBCBftABY, OM SUlIlIICl' No. 30, l'BuvIIiCIAL 
SclllUU:8 or POTATO RBSBABCIl :-. 

A. Application from the Government of Bengal for a grant of Ra. 48,950 .pre" 
over five years for a sbheme of Potato Research. 

B_ Application from the Government of the United Province. for a grant 0' 
Rs_ 41,790 spread over five years for a Icheme of Potato Research_ 

C_ Application . from the Government of the Punjab for a grant of RI. 37,1'IJ 
. spread over five years for a scheme of Potato Research. 

D_ Application from the Government of Bihar ana Oris. far a grant ot 
Rs. 28,696 spread over three years for: a Bcheme of Potato Research. 

E. Applic~tion from the' (]O'vernment of the Central. Provincea for a grant .of 
Rs. 15,246 spread OVer three years for a scheme of Potato Re_rch. 

F. Application from the Government of .Assam for a grant of RI. 56,948 .pread 
over five years lor a scheme of Potato Research. 

At ita meeting held in July 1932, the Advisory Board considered a ICh","e lor 
research work on potatoes submitted by the Government of Madra. and did n(.f, 
recommend it for sanction (vide printed' proceedings, pages 24-25 and 228·233). The 
scheme was however sanctioned by the Governing Body a' ita meeting held in October 
1932, ",ide extracts enclosed (Annexure I), with a .uggestion that other Pl")villClel 
might be invited to send in schemes for work on potatoel. All province. other tbaD 
Madras and the constituent States of Hyderabad, MY80re and Baroda were addre&Md 
~ccordingly and invited to submit. schemes for potato research, Six schem .. havs '0 
far been received ",iz., from Bengal,- Uutt.eci·· Provinces, Punjab, Bihar and Orilla, 
Central Provinces and Assam, and these are for the consideration of the Advi80ry 
Board. Details in respect of the duration and cost of each of the scheme., 80 far u 
the Council is concer~ed, are as stated below :- . 

Bengal'-:-Rs. 43,450 recurring and Rs. 5,500 Don-recurring, or a total of RI. 48,950 
; spread over a period of five years, a8 recommended by the Local Oovel"ll-

. ment. Recelpts estimated at R8. 2,000 per annum are expected to be reali .. 
ed from the scheme and these will be credited to the Funda of the Councd_ 

·.The local Government's letter No. 220, dated the 12th January 1934 and 
extracts from t.he proceedings of the Bengal ProvinciAl Research Com­
mittee tel_ing to the Icheme are enclosed along wlth the .cberne 
(Annexure 11). 

United Pro·,,;nce6.-Rs. 34,040 recurring and RI. 1,150 non-re<'I1rring 0:' • total 
Of Rs. 41,790 spread over a period of five years (AnneAure III). 

Pvniab.-Rs. 37,260 recurring and RI. 500 non-recurring, or • total 01 RI. ~,150 
• spread over five years (Annexure IV). Receipts estimated a' RI. 200 

. • per annum- are expected to be reali8ed from the .cherne and theae .. ill i.e 
'credited to the Funda of the Council. 

'Bihar'and;' UTissa.-Rs. 21,096 reCurring and Rs. 7,600 non-recurring, or a total 
. oflts. 28,696 spread over 8 period of three ,ear.. Receipts realised from' 

the scheme will be credited to the Funda of the Council. Detaill in 
respect of the provision for non-recurring expenditure hen been obtained 
and are al80 enclosed (Annexure V). 

Oefltral Pfl,tlincu.-Rs. 15,246 spread over a period of three :Yl-ars (Annell'l~ 
~. . 

..t,3Qr1l,o-Rs. 50;698 recurring and Be. 6,250 DOD-recUrring, or 8 total 01 Ra. 56,1148 
_ spread' C7Ver a period of five :year.. A note by tbe Imperial Mycologi., 

Pusa, OB ,the basia of which the scheme baa finally been drawD ap ia 
>.! ~ .,enclose~ with the scheme (Annexure VII). • 
.. .2. AttentioB ;. ~1S8 invited to the attached eopiee of tranal.tiona from' Ra_an 
~which have been obtained through the kindnese of the Imperial Bar._ of PlI'1t. 
Genetics ·f0t:· Crop. other thaD Herbage) (Annexure VIII), vi .. :-

iN "Vegetative Mutatj4njn the potato".i>1 T.· O. Asaeyeva. 
(~i) ".\ eontributioq ~')l:' question of the ~igin of the potato", by Juepesuk 

anli Baka8OV;'..:~_.~. 
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3. The Vice· Chairman to the Council considers that these schemel may appro­
flriately be examined in the first instance by a Committee consisting of the under­
mentioned gentlemen:-

(i) The Vi~e·Chairman, Imperial Council of Agricultural Resear('h (Chairman-
ex·officlo). 

(ii) The Agricultural Expert, Imperial Council of Agricultural Research. 
(iii) The Director of Agriculture, Bombay. 
(iv) The Director of Agriculture, Bengal. 

(v) The Director of Agriculture, United Provinces. 
(vi) The Director of Agriculture, Punjab. 

(vii) The Director of Agriculture, Bihar and Orissa. 
{viii) The Director of Agriculture, Central Provinces. 

(ix) The Director of Agriculture, Assam. 
(x) The Director, Imperial Institute of Agricultural Research, Pa.a. 

(xi) Dr. F. J. F. Shaw, Imperial Economic Botanist, Imperial Institute of Agri~ 
cultural Research, Pusa. 

(xii) Dr. P. S. Hudson, Deputy Director, Imperial Bareau of Plant Genetics 
(for Crops other than Herbage). 

(xiii) Rao Bahadur B. Viswanath, Government Agricultural Chemist, Madras. 
(xiv) Professor P. K. Parija, Ravenshaw College, Cuttack. 
The Secretary, Imperial Council of Agricultural Research-8ecretary-cz·olJicio. 

This Committee will meet on Friday, the 23rd Febraary 1934, at 2-45 P.l[. in the 
Conference Room, First Floor, South Block, Imperial Secretariat Buildings, New Delhi, 
and its report will be placed before the Advisory Board in due course. 

ANNEXURE I. 

EXYRACTS FROM THE PROCI!ll!lDING~ OF THE ldl!ll!lTlNGS OF ~"HE GOVERNING BODY OF TH. 

IHPEIUAL COUNCIL OF AGRICULTURAL RIi:SEARCH HELD OS" TIll: 6TH AND 7TH OcrOllElt 

1932. 

• • • • 

47. Application from the Government of Madras for a grant for r('>earch \york on 
potatoes. 

Mr. Carpenter said that the Advisory Board did not reco~end the scheme as !t 
was thought to be a purely provincial one. If the Govemmg Body consldered If. 
necessary, it might be referred back to the Advisory Board. Sir -!og~ndra Sin.gh 
pointed out the importance of research wor~ on pota!-OOs and the pOS8!blhty of qUl~k: 

resalts and favoured the scheme heing sanctloned stralghtaway. MaulVl . Abdul Hamld 
~id that the scheme did not cover other provinces and wanted a co·ordmated scheme. 
The Vice.Chairman suggested that the scheme might be referred back to the Arlvisory 
Board to prepare an all· India scheme. On being put. to the. vote, t~e. scheme was 
~nctioned and a suggestion was made that other ProVlDces mlght be Invited to fORd 
III acbemes for work on potatoes. 

• • • • 
2112 
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ANNEll:UBE II. 

"LETTI:ll FROM THE ·GOVERNMENT or BENGAL, AGRICULTURE AND INDUSTRII:!I DEPARTllBIIIT, 
No. 220, DATED THE 12TH JANUARY 1934. 

I am directed by the Government of Bengal (Ministry of Agriculture, to forward 
for consideration at the next meeting of the Advisory Board of the Imperial Council of 

Agricu1tural Research, a echeme for research on potatoea in Bengal, .1 reviled and 
approved by the Provincial Agricultural Reaearch Committee, together with an utr3d 
from the minutes of the meeting of the Committee. I am to aay that the local Goyern· 
ment recommend the echeme subject to the following modifications:-

(1) that th~ Beale of pay of the Reeearch Officer be fixed at Ra. 225-30/2-281. 
on the analogy of the revised _lea of pay decided by this GOyernOlBD\ 
for some of the provincial aervicea; and -

(2) that the pay of the peons be fixed at Rs. 15 (rupeea fifteen) each a month 
which is admissible in the district of Darjeeling in which the eehemot 
will be operated. ' 

A further communication will be made in regard to the queation of provision by 
.this Government of the cost of quartere of the research officer and the overaeer; as. 
tt'commended by the Provincial Committee. 

• • • • • • 

EXTRACT FROM THE KlNUTES OF THE SEVENTH J(EII:TING or THE BENGAL PnOVINC':AL­
AGRICULTURAL RESEABCH COMMrrTEE HELD ON 7TH DECEMBER 1933 . 

• • • • • • 

2. Scheme lor potato breeding in Benual by the Bengal Agricultural Departmtnt,­
Dr. Agharkar raised the point that the scheme seemed to be one of importinjf Bud 
multiplication of tubers, and not pure plant breeding. He waa aNured that potatoes 
would be raised from the seed, and the echeme was eeeentially one of plant breeding 
and hybridization. 
" Dr: Ghosh refirring to t.he item under cost of buildings, Buggested that, aa the· 

.Imperial Research Council would not meet the cost of residential building., the co.t 
. of the qua:ters for the Assistant would have to be met by the local Government, and 
this should be mentio~d in the note. It was agreed to incorporate thi. in the note. 

Mr. Fawcus objected to the prominence given to Nepal, and proposed that the seed 
ihould be distributed to cultivators in Darjeeling and in Sikkim. There would be no· 
possibility of controlling the potat ... es in Nepal, and at the same time rncouraj(en,cnt. 
should be given to the people of this province. It wal pointed out that it w"," entirely 
a question of supply; Darjeeling district being unable to meet the demand which was 
mainly met flvm N epa\. It was agreed that it should be stated in the note that the­
,seed would 'be distributed to neighbouring cultivators without making any "pecifie 
mention of Nepa\. ' 

Dr. Mukharji raised the question of supervision and was informed that the Research. 
~officer would be directly under the Economic Botaniat, Bengal. 

The scheme was then approved. 

Scirnn: FOR POTATO RESEARCH llf BENGAL. 
,", 

. . Th.e area nnd~r {lotatoes in Ben",al i.S estimated to be 85,500 acres, a large percenta~e­
.ofthts ·acreage bemg planted With Imported &etts. In the Hooghly, Howrah and 
Burdwan districts, Patna, Darjeeling or N ainital seed potatoes are generally plante:t: 
Northern .Bengal imports both Darjeeling and Shillong seed. 
. P?~a~~s ~?wn from setts ~to~ed- on the plains rapidly deteriorate in~ \he marble­

like Silbibtl of R:angpur dl!'tnct, which although much relished as a curry potato 
by t)1e. co~umer, .I~lves ."0 return to the producer owing to the poor yield. Tru. 

'potato IS bemg rapidly oqste\l by the impor1ed potato and any attempt to breed t,-oe. 
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luitable for continued producti~n on. the plains would be a waste of money. The faot 
that Re~d potatoes must be raIsed In a temperate climate is l'ecognised through the 
world. . 

- Whilst allowanc~ must be made for the yielding capacity of a particular variety, the 
relatIve average YIelds of potatoes grown on the Bengal plains llldicate that this 
'applies to India :-

Darjeeling 
Nainital 
Shillong 
Local plains 

Mds. 
135 

80 
54 
65 

Nainital and Shillong seed potatoes are grown at an altitude of 6,000 ft. or under­
Darjeeling at altitudes above 8,000 ft. 

2. Of the potatoes used for seed, the names Nanital and Shillong indicate their 
~rigin. The Patna potato is a product of Nepal, which mayor may not have heen 
grown for one or more cold weather on the plains. The Darjeeling potato 81.0 comes 
from Nepal and Sikkim: only a few thousand maunds are grown in the Darjeeling 
district. Of late years "Phytophora infestans" has been very prevalent in crops planted 
to this varietr. Opinion is divided as to whether this disease is carried in the tuber 
but, whether In the tuber or in the soil which attaches to the tuber, the disease reaches 
the plains with serious consequences. Phytophora can be controlled by spraying and 
dean cultivation, but the Department of Agriculture has no control over the grower 
in Nepal. Cleaning stations on the frontier might prove efficacious, but would add con­

eiderably to the cost to the plains cnlti vator which is already very high. 

An attempt to meet the problem is being made by the department. So called 
"resistant" varieties are being tested on land provided by the Forest Department ill 
the Darjeeling district and should any prove high yielders and show immunity to the 
-disease they will be sold to growers in the neighbouring hills. 

Potatoes which show resistance to disease in Britain will not necessarily show the 
·eame resistance in' India where the lack of care in cultivation and the consequent 
jungle in the fields makes for ideal disease breeding conditions. It is, therefore, 
necessary that breeding work should be commenced on a station in the Darjeeling 
district with a view to producing disease resistant heavy yielding varieties. Such 
a station wi\l not only benefit Bengal, but Bihar and the United Provinces as well. 
The station will be located at an elevation above 7,000 ft. Lower elevations are not 
suitable for the summer crop which provides the plains with seed potatoes. The 
Bengal Government will provide 12 acres of land, but cannot meet other non·reeurring 
or recurring expenditure except staff quarters. It is proposed that, of the 12 acree, 
o()ne acre will accommodate roads, buildings, etc., two acres will be utilised as a 
breeding area, and 9 acres as a multiplication area. The latter will be cropped on a 
three-year rotation-Green manure-potatoe&-barley, and at present prices the receipts 
·are expected to be Rs. 2,000 per annum. 

The actual cost of the scheme will, therefore, be Rs. 41,710 less Rs. 10,000= 
Re. 31,710. 

I 1st year. \ 2nd year. 3rd year. 
, 

4th year. 5th year. -- , 
i . 
! 

Rs. Rs. Rs. I Rs. Rs. 
lltcurrin.g--

1. Research Offjcer-. 2,550 2,790 3,G30 3,270 3.510 
(Rs.212·8.0-20- ! 

292-8.0.) 
600 600 600 600 .2. Overseer (R~. 50) 600 

,3. Peoris (2) at Rs. 13 312 312 312 312 312 
each. 

3,500 
I 

3.500 3.500 4. Contingencies • 3,500 3,500 : 
Ii. Travellin\( allowance 1,200 1.200 1,200 1,200 1,200 , 

Total 8,162 8,402 8,642 I 8,882 9.l22· 

43,21~, . 



N on-recu;"'ing-
*Research officer's quarters 
*Overseer's quarters • 
Peons and coolies' quarters 
Godown and office 
Fen"in~ 

. 
ApparatUll and implementP 

Furniture '. • . 
Typewriter . 

613 

Rs. Rs. 

1,000 
600 .. 
600 .. 

I,ono , 
600 

3,500 

3,000 
200 
300 

3,500 

----
7,000 

·The cost of quarters will be met by the local Government. So co.t to be met b1 
the Imperial Conncil of Agricultural R~search will be Re. 5,500. 

The 16th October 1933. 

KENNETH McLEAN, 
Director 0/ Agriculture, Btngal (OH'I·). 

ANNEXURE III . 

.AN APPLICATION FROM THB UNITED PROVINCES GOVBRNKENT TO mil IMPERIAL COU.CIL 
OF AGRICULTURAL RESEARCH POR A TOTAL GRANT or Rs. 41,790 (Rs. 7,750 KO.­
RBCURRING AND Rs. 34,040 RECURRING SPREAD OVO "IVII TUIlS) FOil RB8KABCII 
WORK ON POTATOES IN THB UNITED PROVINCES (AS MODlFU:V IN ACCORDAHCIIi \VJJlI 
RESOLUTION No.2 OF THE UNITED. PROVINCES AGRICULTURAL RB~&ARCH CUMMITTU 
PASSED ON APuIL 24, 19331. 

Introduction. 

This scheme is based on a suggestion of the Imperial Council of" Agricultural 
Research and is intended to form a link in the chain of similar scheme. for other rMf,s 
pf India. 

The area under potato in the United Provinces hal increased from 50,000 to over 
150,000 acres within recent years, which il the lar~est acreage Among all other p'rovinc"s. 
The potato is cultivated in all the districts both in the plain. and the hill8. The 
statement below shows that there is a steady increase of the acreage under this crop. . 

and in 1929-30 it stood at 300 per cent. iii the normal, aa estimated on the average of 
five yearll (1901-1905) : 

Year. 
1921-22-
1926-27 
1927-28 
1928-29 
1929-30 

Statement. 

Acrt'~. 

711,322 
94,819 

119,1J66 

129,487 
153,48:J 

There IS an extensive cultivation of potato in the hilla up to an altitude of 8,500 ft. 
. It is grown usually in small patches on the terraced slopes of the hill sides aod in the­
narrow valleys and also as the catch crop in new fruit plantations. With the opening 
of . the motor roads and better means of communication more and more area ie every 
year brought under this crop. . . 

. Though at present .the principal use of. the crop is aa a ve~table, there appear. ~ 
be· ample sc~e for its industrial use later it the yield and qJ1&lit,. of the crop c:a.l be 
imJ!roved. . 'fhl! loss alone.in ruined potatc:.ea .which at present takes a large toU of 
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the total yielci in the ,:,bse~ce of adequate storage or the estaHishment of an effectiv .. 
seed ,supply from th!l hills IS enormo~8 and if avoided or reduced as the' outcume of this 
scheme might provide surplu8es whICh could be used to prepare dextrine Farina and 

like indu.trial products. 

Cultivation in the plain8.-In the plains 'he potato is grown in winter. It;. 
planted, in October and harvested in February-March. 

At certain places in small areae two crops are taken during one season .. They are 
known as the K~twl!' and Gola. Only the hill varieties are grown as these subsidiary 
crops. In the district of ;Fa~rukhabad where a very intensive cultivation is practised 
potato forms one of the prinCIpal crops. The usual rotation for this district is : 

Potato October to March 
Tobacco 
Maize 

March to June 
July to September 

followed by potato again next year. 
rotation is : 

When two crops of P.otato are taken then the 

Potato (Gola) . 

Potato (Katwa) 
Tobacco. 
Fallow or maize 

followed by potato again next year. 

September to De-
cember 

January to lIIarch 
Murch t.o June 
July t" Septem1:er 

In the hills the main crop of potatoes is grown as rainy season or kharif crop. It· 
is planted in May-June and harvested in September-October. The valIey tracts where 
irrigation facilities exist it grows as the zaid or the summer crop. III such places it 
is sown in February-March and dug in June-July, before the rains. 

The main crop of the hills is exported to the plains during OctolJer-January. Th2re 
are two distributing centres for them, DEhra Dun serving the \Ve"tern Garhwal, and 
Haldwani serving the districts of Naini Tal and Kumaun. In Dehra Dun the larg., 
size tubers reach the market earlier, while as the season adnnces. the size oecomes 
smalIer. In the Haldwani market no such difference in the sizt, can be noticed: The 
seed dealers from Meerut and Farrukhabad go to Dehra Dun in Decemb..- to buy them 
for seed purposes. They are sown cut and henc~ are generally known as katwa. 8in~e 
they are sown very late, they get the _~rowth period of only about two and a hah' 
months. The tubers therefore remain .mall and immature. The whole produce is 
stored as seeds. For immediate marketing they have no value, as they are harvested 
at a time when the main crop is already glutting the market. They are dug wh"11 
the temperature is fairly high and the potato moth is severe, hence they become "ery 
badly infected and in the store the major part rots away. Only a small fraction is 
saved. Naturally they sell at a very high price (Rs. 20--Rs. 30 a maund) ne"t year. 
They are sown in September in small areas mostly in the neighbourhood of l.ig 
towns and are dug in December-January at a time when the supply from th~ hill. 
decreases, and therefore they find a ready market and fetch a good price. 

The katwa is thus the crop of the seedsmen. 
Varieties.-The varieties of potato are very few in number. They are phulwa, 

kabra and Patna grown in tho plains Naini Tal and long· keeper in the Kumaun hil!s 
and kharra and safeda or Quetta in the Garhwal. 

The plain varieties are generally known as deshi while the hiII ones as pahari. 
There were formerly several other kinds of deshi potatoes, e.g., lalwa, jalandhal'i, 
Madrasi, etc., but they have now gone out of cultivation owing. mainly, to their b. .. d 
keeping qualities and ravages of the potato moth. Of the ~eshl yanetles phulwa .. 
the most predominant at present. It is preferred by the cultIvators on account of lis 
better keeping quality and prolific habit. But its tl!'ble quahtles are poor. The phulwa 
and kabra are largely grown in the western dIstrICts. The Patna seeds find market 
in the eastern districts. 

Diseases.-As compared to European countrieh, there are a very few fungus dise!loses 
of the growing crops in the plains. MentIon may be ma~e of the rhl7octom3 whIch a 
few years ago was causing good deal of damage ~oth In the fields and th." ~tores. 
But it has almost disappeal'ed now. To the very high temp.erature .of the SOIl In the 
summer months combined with the graminaceous crop (maIze) .whlch follows potal-> 
and which does not act as a suitable host for the potato parasites. may be aSCribed 
the cause of the absence of the- majority of fungus diseases. In the hiIl., howev"r. 
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the late 'blight is some times reported and abo the rinl di._ of bacterial .. rigi. 
in localized areas. 

'But although fungus pests are not so common, ye' there ia in the growina crop 
a very extensive prevalence of degeneration diaeale8, the "crinckle" and the "mosaic". 
All the deshi varieties are affected with it, and it ia mostly due to them that they 
bave degenerated 80 badly. ' 

The Paharia are remarkably free from the degeneration diaHeea. 
Besides the virus diseases of the growing crop there i. a .eriona pelt. of the .tored 

potatoes, the potat.o moth, which brings on its trail the 80ft and dry rotl. Theae 
pests calise enormous damage in the atores. 

WHAT THB GOVllRNMENT OF TU UJlITIiD PBOVIJlCIlIi ,HAV •. DOIf •• 

Recognizing the importance of the crop, the United ProvinCf'8 Government opened 
a small 10 acres Potato Research Farm at Farrukhabad in 1925-26 primarily to stndy 
the disease problems and generally to find out meanl to improve the condition of the 
erop. This farm, however, had to he closed down chiefly on account of financial atri .. 
geney.. Besides the capital expenditure involved in the purcha.. of land, erectin, 
buildings, construction of tube-well, etc., that on the running of the farm and vari..u 
potato experiments We&-

1925-26 
1926-27 
1927~28 

1928-29 
1929-30 
1930-31 
1931-32 • 

Probl£1M iflvutigated. 

. Ra. 
lI,138 
3,218 
3,011 
2,7" 
3,048 
2,758 
1,642 

I.-Storage rot-Prior to opening of the farm the Plant. Pathologist inve.tigated the 
eauses of ~he snmm~r ro~. They were the potato moth,a 'fungna (Fuaa~um solani' 
and bactena (Hutchmson 8 type 2). The cold storage wat found by expenment·to he 
the best means of saving the potatoes from deteriorating in the store. But the method 

proved too expensive for universal adoption. 
With the opening of ·the farm and construetion thereio of • atorall. godowo varioue 

experiments were carried out for stopping the summer rot, e.g., (1) ataring in under­
ground chambers, (2) use of various chemicals, (3) fumigation, including that with 
petrol which was one time strongly recommended b,. the Bombay Department. of _\gri­
culture, (4) storage in charcoal, etc., etc. But all theae experiments proved ineffecti". 

to stop'the rot completely. 
An easy method was, however, discovered of controlling the potato moth in the 

stores and with its control storage rot waa considerabl,. reduced. To aafe!f'Ulrd againat. 
fresh infection by the moth the potato is DOW universall,. .tored in aand 1D t.he plaine. 
The caterpillars come out f.rom the already infected tubera and pupate in this, CO\"ering, 
.sand. The control consists in ~ieving this sand within the first. month and burning 
off all the collected pupae. As the number of the moth is greatly reduced in this 

way, Subsequent infection to the sound tubera ia minimized_ And thi. method 
"Dmbined with sorting out of all damagEO.d tubers in the .tored heap greatly redur.ee 
the storage rot. . 

The fieJd infection can be reduced if the potatoe. are dug earlier by the middle of 
Fehl-uary when the temperature is still unfavourable for tbe moth. . Cultivation of 
ilarly and mid, early varieties therefore is advantageous. 

Again, as the moth hides in cracks and crevices in the godowns it ia very nece_ry 
to destroy them beforehand. Liberal use of ker084lne is useful for the p1ll'JlO88. Mixing 
kerosene with the mud used for plastering the floor and walls is very Effective. The 
roof should have a ceiling of thick cloth. 

The soft and dry' rot organisJD8 effect their entra~e mostly t.hrough the mot" 
injury •. They are carried from year to year in tbe sand in which the previous _liOn, 
stock was stored. .Hen~ it is Deceesary to change the aand every year. . 
, This it has been investigated that the StOrage rot can "be conaiderably reduce4 

by (1~ digging the potatoes early and coveririg. them immedistely with aand_ . There 
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is a popular belief that the potatoes should he allowed to sweat for a numher of days 
before storing. But covering .the tu.bers with sand, as soon as they were dry enough 
to be freed from the adherlOg soli, had no deleterious effect provided the s:lDd 
-covering w~s not .too thic~, (2) cbangin!1 the sand every year, '(3) sieving the ,aod 
once or tWice durlOg the first month, tWICe later on in the season (4) sorting out all 

-damaged tu.bers in th~ store,. (5) before storing, plastering the wah. and floor of the 
godowns With mud mixed With kerosene and .praying kerosene in the ceiling. 

II-Virus diseases.-The most common type _ of the virus diseases prevalent in the 
plains is the "crinckle". it is, however, almost always associated with mosaic. In­
vestigations hav~ heen made of ~he cause of the rapid 0pI'ead of these diseases, their 
ilffect on the yteld, effect of different manures on their incidence and methods of 
their eradication. These diseases were successfully kept under check by using larger 
size tubers for 8e~ds (the. small potatoes. are usually the produce of diseased plants) 
and careful roguelOg of diseased plants 10 the fields. The mo.t convenient time {,.r 
rogueing is when the first earthing is done. 

It has been noted before that in the hills the potato remains remarkably free from 
the virus diseases. Such seeds give rise to healthy crops in the plains. 

III-Improvement oltlle c-rop. (a) By seleetion.-For any selection work for the 
improvement of the crop a very large number of varieties should be readily availabk 
But unfortunately there are only a few in these Provinces. A number of Engli'h 
varieties was, therefore, imported. As the season for potato cultivation in the hills 
agrees with that of England, they were grown at the first instance in the hills and 
then in the plains in the second year. Two of these English varieties, namely a flowering 
kind of the type "up to date" and thl' other belonging to the type "katti glover" 
gave good results. The Italian varieties obtained from Bombay proved unsuitab1e. 

These English varieties, however, underwent rapid deterioration in the summer 
heat. They had thus to be taken back again to the hills. In this way their vigour 

-has been re-established. 

This work, continued for three years, has conclusively proved that the seeds drawn 
from the hills give much better results and their vitality remains unimpaired. The 
potato requires a rest period of at least three months before it can be used for seed. 

-Therefore in the hills they should be grown as the first crop in the valley tracts. 
The following scheme of_ supply of seeds of these English varieties for the plains haa 

'he<'u introduced. 
The scheme consi<ts of raising two crops in suitable localities in the hills, thus: 
Pi,·.<t crop.-To be sown in February-March and harvested in June-July. The 

seeds should be exported to the plaiu8 after three months namely in October, lor 
ready sowing. The "ware" can be utilized for local consumption or immediately 
exported to the plains. 

Second crop.-In line with the existing practices, it should be planted in May-June 
.and harvested in September-October. The seeds from this crop should be utilized 
for the first crop. 

This scheme was communicated to the Government. of Assam and Madras, along 
with the seeds of the two acclimatized varieties. These seeds have also been supplied 
to t.he Govel'lllllent of Rombav Those of th,' indigenous hPI varieties were supplicd to 
the Governments of Bihar a~J N orth-"'est Frontier Provinces for trials in their 

-experimental farms. 
Based on these recommendations some of the influential potato growers of Kumaun 

-have formed into an association who al'e examining the possibility of developing the 
seed trade in the hills on these liues. 

(b) B!/ 1i!lbririizatioll.-Crf)sses were successfully mude between ,?n.e of the selected 
English varieties and the Phulwa in order to see if the good quahtles of the fonnor 

·could be ~ombined with the hardiness and prolific habit of the latter. Good healthy 
b";l'ries were obtained, but the seed failed to germina~, probably due to unsuitable 
·cllmatic condition in the plains where this work was .carrled out.. ~U\·ther careful stud, 
-of this problem is essential for improving the indIgenous varieties_ 

IV-Improvement 01 the methods of crop production. Gradin!].-It is mentionuf 
hefore that in order to reduce moth infection it is necessary to cover the potau.es 
immediately in sand. This is practicable if the tubers are 8Ort~d ~lUt into ~ifferent 
grades as soon as they are dug .. - The ordinary method of hand SOPl.lllg I~ a la",?rloUB a.tld 
.Iow plocess. A simple and inexpensive _ potato sorter has .be~ devued With which 
the harvested crop cnn be graded very quickly at one operation lOto three grades, the 
Iware, the seed and the chat. 'With this sorter three men can grade more than 100 
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maunds of potatoes in a day of ten hours aa against 45 maund. by hand IOrti'lg~ 
This sorter is now gradually coming into use in Farrukhabad. . 

Har·veating.-Kudali-forks have been introduc~d for breaking the rid~e. prinr t... 
digging with khurpies. With them harvestin~ ~mes much quicker and the amouut. 
of damaged tu"ers greatly reduced. This R.mple implement i8 much more effective 
in heavy soils and when the field gets dry and the ndgea hard. 

Y-MiscellaneOlu.-Preliminary investigations have also been made of the most 
economical size of seed tubers, the distance and time of planting, the effect of dilJert"nt 
kinds of manures, the compartive merit of the mature and immature seeds and raisinlf 
potato as a catch crop for sugarcane fields. Aftl'r repl'ated triala a .tandard of manure 
has been established for the farm lands in thE' plains. 

LINE OF FURTHER RE~EARCH. 

(A) Investigations ca.rl'ied out so far indicate that the potato crop enn he I"t'adily 
improved if the supply of seeds from the hills can be established. By this mea"s th" 
prohlem of storage of seeds in. the plains in lummer as also the question of mo ... ,ic 
control will be eliminated. But before this is possible it is necessary to examine a 
large number of varieties imported from different parb of India and foreign countri ... 
and grow them in a suitable locality in the hills. After a preliminary 8election ')oth 
by the "tuher unit" and "hill selection" mpthods at this research 8tation the promi"ing 
varieties will be experimentea upon in the foot-hill and the plains and further Aeledion 
made there by "mass selection" method. The best among these will th .. n be introduced 
in the hills for large scale cultivation. Such a variety can then be tried in the reBear.:h 
farms in the plains in other provinces. In thiB way .eed. of a large number of 
good ·varieties, of proved merit, will be available within a .hort time to the potato­
growers, not only in the United Provinces but also in other province •. 

It will be necessary for this work to open one small res .. arch .tation in the foot-bills· 
and a higher level growing station at about 7,000 ft. Ruitableland for thi. purpow 
will be placed at the disposal of the scheme by the United Provinl'e. Government or 
it. may be leased from landow!lers for a period of time. 

The trials in the plains. will be carried out in the Cawnpore Reeearch Farm and 
possibly if needs demand by re·institution of the farm at Farrukhabad. Arrangement. 
will also have to be made for systematic plot trials on the high altitude art"a 011, 

selected zamindari holdings under special control of an assistant. 
(B) Since the deshi varieties have got certain desirable characterB, improvement of 

the crop is also possible oy hybridization of these with foreign .tock. By thi. cro.,· 
breeding numerous varieties of potatoes are now available in European countrie. ond 
America. Mention may be made of the recently e,·olved Wart-immune nrietie., the 
Arrans of Scotland, the Burbanks and Rurals of America. 

This .work will be carried out in the proposed research .tation in the hills. 
(C) This system of importation of s<'8ds from colder regions will, DO douLt, eliminate 

the problem of storage in the plains, but its introduction will neceMitate a thOl"()u~h 
investigation of this problem so far as it will affect the conditiona in the hilla. The 
seeds for the main crop of the plains can only be obtained from the fir.t crop of th .. 
hills grown as the Zaid in the valley tracts. They wiII nece88arily have to be ~tored 
for three months from July-September. Expedments carried out at Jeolkote (Naini 
Tal) farm indicated that the low-lying valleys were unsuitable for ~toring on account 
of the moist heat of these places during the monsoon. It was therefore recommended' 
that the seeds should be carried up and stored in higher altitude where temperal Ufe Wall 

colder. But this question requires further investigation. 
The experimental work will be controlled by a hody consisting of­

The Director of Agriculture. 
The Deputy Director of Agriculture, Rohilkhand and Kumaun Cirr.le. 
'rhe Economic Botanist (Cawnpore). 
The Plant Pathologist. 

The services of the Agricultural Chemist to Government will be available f<lf 
investigating chemical problems arising out of the work, as, for ilUltance, the analya,s 
f)f the soils, manures, starch content, aud f:>nd value of the varieties, etc. Thi. toO'!' 
will be. responsible for proper functioning of tho acherne and will be in a position to· 
guide the workers and 1.0 identi fy inefficiency and .lackne&ll. The aecond, third, anel 
fourth officers above mentioned will however act.nally participate in the work involnd •. 
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the first named by work in the fOLt-hill .ta;:;., and the other two in inve&tig"tion work 
at Cawnpore. 

The Government of the United Provin"es hag spent nearly R •. 50,000 on the investi· 
gation of the lines of improvement of the potato crop. Satisfactory progress ",a" 
made in this work, but as the outcome of financial stringency, expenditure has had to 
be seriously curtailed. At the same time they realize the growing economic importauce 
of the crop, and hence this demand is made on the generosity of the Imperial CounCil 
of Agricultural Re.earch to assist in the provision of the necessary funds for this work 
If this scheme i. sanctioned it will not only benefit the U"ited Provinces, but ... ·ill 
prove equally useful to al\ other provinces who will he able to obtain good seeds ior 
their potato crop. 

Tbe Government of the United Provinces will contribute 44 pel' cent. of the noa­
recurring expenses and 46 per cent. of the recurring costs, as shown in the scheclul .. 
attached, apart from such direct services as may be rendered by the expert staff. 

ENCLOSURE I. 
The cost of establishing a palato research station In the Kamalln bills. 

Rs. R •. 
Non·recurrin'l. 

To be provided by the United Provinces Government­
l.and, suitable areas of hill land. 10 acres approxi. 

m"tely value 
Laboratory, residences of staff on foot·hill station 

and of fieldmen at high level station, f81m 
buildinll and shed to be erected by the United 

. Provinces Government 

To be provided by the Imperial Council or Agricultural 
Research-

Grading and levelling 
Temporary seed store 
Implements 
Fencing 
'Laboratory instrument, i.e., barometer, recording 

thenn')graphs, hygrometer, microscope glass 
apparntus, etc. 

Tohl 

ENCLOSuRE II. 

1,000 

5,000 

3,500 
1,.500 

250 
1,500 

1,000 

Total 
1st 

year. 
2nd 
year. 

3rd 
~·tar. 

41.h 
Yf'ar. 

5th live 

Recurring: 

1. :pay of officers-

:Plant Breeder with 
thorou~h knowledge 01 
horticulture on B •. 200-

Rs. 

26-400 2,400 

One member, S. A. S., at 
Cawnpore R ..... rch 
Hation 1,320 

Ro. 

2,700 

1.320 

year. yean. 

Rs. Bo B8. Bs. 

3,000 3,600 }6,000 

1,320 1,320 1,320 6,600 

6,Ollll 

7'.7.)0 

13.;;'0 

R .... u .. ted 
Council. 

lrolQ 

Provided hy United 
Province8 Gonro­
Dlent. 
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Total 
1st 2nd 8M 4th 6th five llcmarka. 
year. year. year. year. year. y ....... 

RI. Re. B •• B •• RL R •. 
'.I. Pay of establishment--

One Field Assistant on 
Hill Research Centre,. 
RI.4o-t~0 4SO 628 678 824 872 2,880 RtoQu .... t .... from 

Council. 

One mali on Re. 26 300 BOO BOO 300 300 1,&00 Ditto. 

One peon on Re. 12 1" 144 144 1" 1" 720 Ditto. 

One Fjeld A88istant ope-
rating In the high altl· 
tude area, Rs. 40-...... 
60. 4SO 628 676 824 872 1l.8SO Pro .. ld~d by UnI· 

ted Provln...,. 
Government. 

One peon ploughman on 
Rs.14 • • 168 168 168 168 168 840 Be'luI'fIt.ed from 

(;ouncll. 
$. ADowan..-

Travelling allowance 500 500 500 500 600 2,600 Ditto. 

HID aIlowance-om.er 400 400 400 400 400 I000O Ditto. 

240 240 24O. 240 240 1,200 Ditto. 
Hill aIlowance-establlsb· { 

ment. ISO ISO ISO 180 ISO 000 Provld .... by 
United Pro-
vlnceo Goyern' 

... Suppll_ ment. 

F cnt of high levelland 800 300. 300 300 300 1,&00 ReqU~ frOlB 
Coone. 

Cost of Importation of 
potato stoCk • 600 100 100 100 100 000 Ditto. 

Experiments at Cawnpore 1,000 1,000 1,000' 1,000 1,000 6,000 Provld .... b, 
Unl"'" Pro-
ylnceo Ooy.ru· 
ment. 

Working costs, cultiva-
:~~onete., • of foot·hOl 

1,200 1,200 1,200 1,200 1,200 8000 Ditto. 

'Working costs, cnlt.lva· 
tlon, ete., of high a1tl· 

1,000 1,000 Ditto. tude area • 1,000 1,000 1,000 6,000 

.Manures and fertUizers • 300 300 300 300 BOO 1,500 R<>~QNt.ed frora 
CouncIL 

Frelgbt and cartage .. 50 50 60 50 60 250 DItto. 

Sundries, Including books 
and periodical.. • 100 100 100 100 100 600 Ditto. 

MisceDaneous foot-btU 
station contingencies 200 200 200 200 200 1,000 Ditto. 

Annual laboratory equip' 
ment. 150 150 ]50 150 150 750 Ditto. 

Storage experiments 200 200 200 200 200 1,000 Ditto. 

Contlngeucleo In work On 
private farm area 400 400 400 400 2,000 Provided b, 400 

United Pro· 
viO(,.,. Gover,,· 
meDt~ 

Total (Recurrhm) • 12,011 12,008 12,404 12,800 13,198 82,420 

Share of United Provincea 
Government 6,68() 5,629 5,678 6,724 &,772 28,3SO 

Sbare of Imperial Council 
of Agricultural Reoearch 8,432 6,380 8,7211 7,078 7,4U 34,040 . 

N.B.-The rates o~y proposed bere are on the ba8la of condlUonaln tbe plains. Hill aIlowaaoe II.-
IIeen added for the pe.i of stay to the h1UL 



520 

ENCLOSURE III. 
Abs/ract. 

Non· 
Recurring Recurrin~ Tots!. 

Rs. Re. Rs. 

-United Province~ Government 6,000 28,380 3',380 

Imperial Council of A'lriculturnl Resf'arch 7,750 3',0'0 U,790 

Tot .. l 13,750 62,420 7(1,170 

The ahare of the United Provinces Government is about 45 per cent, 

ANh"'EXURE IV. 
A FlVE YEARS' SCHEME OF RESEARCH ON THE POTATO CROP IN THE PUNJAB. 

The potato crop is grown in many pal·ttI of Indie and is important in several of 
the provinces. In the Punjab the total area under this crop may not be large whee 
,viewed in comparison with the areas under such crops as wheat or gram, but potatoes 
are very intensively ~rown in certain localities in the hills where their succeSd or 
failure means everythmg to the small hill cultivator. 

2. Work on the improvement of the potato crop was first started by the Agricultural 
Department in 1909, following a -report to the effect that this crop, which bad pre· 
viously been the mainstay of the farming community in the Simla Hills, had practically 
ceased to give a profitable return. Investigations then made showed that the local 
varieties of potato ... had been raised year after year from tubers originally introduced 
some 40 years before, that no selection had been can-ied out and that, as a result, 
the varieties had deteriorated to such an extent as to make their cultivation unpro­
fitable. Tubers of some 26 Scotch varieties of potatoes were imported into the Sirr,la 
Hills by tho Department in 1909·10 and in a few years certain varieties, such as th" 
Factor, King Edward VII, Scot, Admiral and Talisman showed that they did well 
under the conditions which exist in these hills. Eventually, as a result of prolor.ged 
trials, two varieties, the Factor and the Talisman, proved to be the best of all ~h<! 
varieties introduced. 'Xhey pl'oduced yields far in excess of those olotained from th,' 
old local varieties. In more recent years som~ further English and Scotch varieli .. s 
were imported and placed on trial in thes~ hills. Of them the variety Kerr's Pink 
has been giving very high yields for some years and holds out considerable promise 
,of success in tho hills as well as in the plains. The variety Ally is also promising anrl 
shows signs of competing favourably witll the best of the varieties introduced earlier. 

3. Whilst work on the testing _ of imported varieti~s has bee~ in progress, _ investi· 
gations have also been carried out on a small scale m connectIOn WIth the m1l'rov .... 
ment of the potato crop by selection and breed mg. ComparatIvely httle has L?zn 
done however in this connection and it is proposed now to expand the research word: 
on this crop if additional facilities can b~ provided. The climate, soil _ and "th"r 
conditions aro favourable for the _ work. and the results obtamed would be hkely to .'e 
applicable to a large part of the potato growing areas in India. 

4. Proble" .. -to be stlldied-
(1) A detailed study of the existing varieties as regards their suitability for 

employment in breeding work. 
(2) Considerable difficulty has bee,:! ~xperie!,,'ed, in obtainin~ a good setting of 

berries and seeds in the prehmmary breedmg work which has been carried 
out. 'This is thought to bo due to poll~n being ':lon-viable and 8ti~":, 
non-receptive at the usual time of pol.lmahon. Pre~lmmary work has, 1I.~1' 
cuted that good setting may be. obtamed by cerum methods of artIfiCial 
pollination, but hi. work reqUIres to be _ ,Col,lowed op aod a techmqu" 
developed with a view to breedmg new varieties. 

(3) Difficulty has been experienced in raising. seedli~gs satisbctorily. A, sto.t)" 
_ _ _ 8£ the factors affecting their growth IS reqUIred for the productIon oC 
... - 611itable new varieties. 
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(4) The introduction and testing of further new varietifll from ouwda. 
(&) The crossing of different. varieties in order to comb in. desirable characten" 
(6) A study of the problem of the supply of HId tubera for cropa raieed d 

different seasons of the year. 
5. In the Punjab plains two crops of potatoeoo are raised annually :-(1) the autuJDll 

~rop which is planted in September and harvested in January; (2) the sprinjf crop 
which is sown in February and harvested in April Imd May. In the hills ordimmly 
one crop is raised. It is planted in April and harvested in September·October, 
Potato tubers require " reriod of rest after harvesting before they are fit for planting, 

'3nd the crop harvested in the hills in October provides the necessary IlM'd for the 
crop planted in the plains in February. Tbere is, however, great difficulty in 
'obtaining seed for the autumn sown crop in thc plains. Owing to climatic: condition. 
very heavy 10ss88- occur in the stor3ge of potato tubers in the plains during the 

"Summer months. Losses as high as 60 to 70 per cent. of the potatoee stored from 
harvesting time in April till sowing time in September are common, and henc'! tb. 
rates charged fo= seed tubers for this crop are very high. In practice a large pro­
portion of the seed required for the autumn sown crop is imported at consid .. rab!e 
expense from such places as Patna" and Farrukhabad. Possibilities appear to ui.t 
of utilising the crop harvested in June in certain localities in the low hill. of t .... 
Kangra Valley for the sowings in tbe plains in September. Tbese possibilities nquire 
to be thoroughly explored for, if they prove to be 8ucce •• ful, they oller a IOlution to 

-a problem of great importance to potato growers in the Punjab plains aa well aa in 
the adjoining territories. 

6. Facilitie. required.-To carry out the scheme "f bret'dinll: "nd acclimatizatioa 
proposed, facilities are required in the hills at an altitude of 5,000 to 6,000 ft. }o·..cili· 
ties are also needed for testing in the plains the ,·alue of the results obtained in the 
hills. For the former the Agricultural Department POSSf'SSe8 no f,",ilities at prf'4I"nt, 
but for the latter ample facilities are available at. leveral experimental and other farm. 
which the Department pogsesses in the flains. In the present scheme, it i. proposed 

,that the Imperial Council of AgI·icultura Research should finance part of the erndi. 
ture connected with the breeding investigations in the hills. It. is considere that 
.an area of about 5 acres of land will be ~equired. The other requirement., eqnipD'ent, 
etc., are shown in the attached statement 

It. is proposed that the work should be Tarried out. by a Botanist under the 'guidanC1l 
{If a senior officer in tbe Botanical Section at Lyallpur, who already haa many years' 
experience of work on potatoes and who has carried out most of the work, which I,WI 
been done so far on this crop. At. present the only wholetime staff provided for work 
on. the ~otato .crop consists of, one POt-lto Supervisor drawing Ra. 55 per mensem. 
HIS sel"Vlces will be made avatlable by Government for tbe purpose of this schem!!, 
3nd it is. proposed .that, ,in addition to his pay, Government should ,meet the recurrin~ 
charges 111 connectIOn WIth the rent of the necessary land and bUIldings in the hills 
and should credit annnally to t.he Imperial Council of Agricultural R-rch a .am 
equal to the income credited into the treasury from this land. The amount i. estimabJ 
to be ~bout Rs. 200 pet: annum.. Government would also meet the non.recurring 
expendIture connected WIth fencmg the land. Government's contributions would, 
therefore, be-

Non·recurring 
Recuning 

Total 

R •• 
200 

1,410 pef annum. 

7,250 II!>reaci over five 
yeara. 

In addition, Government. would provide the land, building., labour and all other 
rosts involved in trials connected with potato I_reb cn the farma aelected for the 
purpose in the plains. 

The total -" of the scheme, according to the attached statement is estimatNt to 
be- ' 

Non·recurrinjlt •• 
Recurrinlf over a period of five years 

Total 

Re. 
700 

U,310 

",010 
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Deducting the contributions of the Punjah Government th I' . 
Agricultural Re8~arch is requested to finance this scheme ov e m~erl;l Coancll of 
lthe following extent :._ er a perlO 0 Ii ve years to 

Non·recurring 
R •. 
500 

Recurring 36,260 

Total 36,760 
----

EXPENDITURE. 

N on· recurring. 

One pair of hill bullocks •.• 
Rs. 

Impl~ments and other equipments 
200 
300 

FenCIng 200 

Total 7011 

Recurring.' 

1st 2nd 31'<1 4th 5th Total. 
year. year. year. year. yeAr. 

Rs. Rs. Rs. Rs. R •. Rs 
fltaff-

(Botanist for potatoes on 
Rs. 250-25-350 (less 15 

2,550 2,850 3,150 3,450 3,750 1.5,750 

per cent.) 

1 Agricultural Assistant on 
Rs. 100-10-140 (less 15 

1,020 1,140 1,260 1,380 1,500 6,300 

per cent.). 

I Potato Supervisor 
Rs. 35-2-55. 

on 660 660 660 660 660 3,300 

I Plant Observer 
Re. 20-1-24. 

pn 240 252 264 276 288 1,320 

I Laboratory Attendant on 
Rs. 20-1-24. 

240 252 264 .!76 288 1,320 

I Peon on Rs.14 168 168 168 168 168 1140 

3 Beldars on Rs. 15 eacb 540 540 540 540 540 2,700 

1 Chowkidar on Rs. 13 156 156 156 156 156 780 

easuaJJabour 300 300 300 300 300 1,500 

Feeding st·uff!! 250 250 250 250 250 1,250 

Seed~ and manures 300 300 300 300 300 1,5(,0 

Contingencies 400 400 400 400 400 !,OOO 

Travelling allow811t'e 400 400 400 4011 400 2,000 

Rent of land 250 250 260 2J1) 250 1,250 

Rent of hunding~ 300 JOO 300 300 300 1,500 

TOTAL 7.114 11,218 8,662 9,106 9,550 43,310 
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ANNJ;xt:n& V. 

A- SCHEME OF -RESEARCH 011 THE 8TORAG& or SUD POTATOU J. BIHAR AND ORISSA. 

Bihar and Orissa has nearly 60,000 acres under potatoee and the crop from Lb,,, 
area is valued at over rupees two crore.. It is _ntially the amaH mam crop an.) 
its cultivation enables·him to meet hia.1iabilities to a QPnaid,rable axtenL Tbe grower 
iB also the stockist. 

Over 100,000 inaunds of 'seed potatoes varued a\ Ita. '12 to' Re. 15 lekh. are exported 
every year for planting in Bengal, East United Provinces, parts of Central In"i ... 
and the Punjab. Owing to the high percentage of 10_ that occur in storage under 
village conditions from harvest to planting the price of _d potatoes in Octoh.er· 
November is four to five times of that at the barvest time in Mareh. Inveatigationa. 
which will lead to practical measures capable !If being adopted by the Yillagers for 
the reduction of these 1088es, if not their complete elimination, will automatically 
bring down the price of seed potatoes .at pl~nting, time. This will be to the advanta~e 
of the potato cultivators in those provinces to whicb tbe seed i. usually e:rporl.ed. 
Cold storage method· of preserving seed PDtatoe.ll or methqd. i"volviug large initial 
expenditure. are ~eyon~, t~e reach of the ~rdina.ry cultivato~. . Simple inexpenain 
methods whICh Will m.mm.se losses are reqUIred if tbe .toeklat ,a to be benefitted. 
The -Department. of Agriculture in Bihar and Orisra carried out. work on th_ lin .. 
some years ago and devised the sand storage method to reduce Iouee from iMeet 
attack. It. is now -carrying out. work, with the help and advice of the Imperilll 
Iustitute of Agricultural Research, Pu.a, on other methods of .toring _d potatoe.­
especially the charcoal dust. method. _ Thi. work however ie on a amall _Ie and in 
order to get. resulta quickly it is necessary to pursue the matter on a more e:dena'va 
scale. That the object of these investigationa is of more than provincial importanc. 
cannot. be denied and it is on these grounds that the scheme i. being lubmitted to th,. 
Imperial Council for -a small grant for eupplementing t.he email _Ie efforts of th., 
Department. . 

Another problem that is purely of extra provincial importance i. the loa that 
occurs in the transport of the aeed due to faulty packing. It ia felt that auitable 
and inexpensive containers will go a long way to reduce thi. 1011 and it i. Dece.aarl 
therefore to tackle this aspect of the problem also. 

While the Department gratefully acknowledges the help of the Imperial Inatitut.e­
of Agricultural Research in dealing with the problem on a amall scale it i. eaeelltial 
that there should be a whole time man with neceaeary laboratory facilities OD n . ., 
spot to study the subject in all its bearings in order to _ achieve reeult. of value. .-\8 
the problems to be solved mainly centre round the prevention of diaeaae, only a plan~ 
pathologist can successfully deal with these and provision baa accordingly been mad. 
in the scheme. -

It. is proposed to carry out these investigations ove; a period of 3 years in t". 
first instance. It ought to be possi ble to get. some results at the end of this period. 
Further extensioD of t.he scheme will resl on the merits of the case. --

In:vestigations on the varietal, cultural and manurial problema of the crop being 
of 10l)al importance only, it is not proposed to ask any help from the Imperial Council 
of Agricultural Reseaech for this work. These ferm a' part -of the nf.rmal rO'I~ine of 
the Department and as such will be continued. 
• The work will be carried out at the Patna Experimental Farm ulhe storage I,r 
seed potatoes during the rains ia mainly confined to Bouth Bihar. Necesaary Laboral-<>ry 
and ~ffice accommodation exists at thi. farm and will be made available to the 
scheme. Provision ·has been made for the purchase of seed potatoes at harvest tim •• 
Receipts from the sale of these at planting time will therefore be credited to 
the Imperial Council of Agricultural Research. On financial grounds it is not possible 
for the local Govern~ent to contribute anything more thaD making available tbe 
necessary accommodation. 

Financial. 

'A; Non-r.curring:~ 
Laboratory e9uipment 

'Officeequipmellt .;.-. • • 
Storage.equipment. Kach" sheds, etc. 

,., ", '. '.. (j_J~ ~.: -'I~ • ~;;d:: 

.. ~ " 

Total 

5,000 
-60f'-' : 

2,OO? .' ___ ~'f' .... 1 

7,600 
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:8. Recurring :-
1. Steff-

One Planfl Pathologist-@ Re. 200-10-220. 
One Laboratory Assistanfl @ Rs. 80-4-68. 
One Clerk @ Rs. 40-2-44. 
Two peons @ Rs. 10 each. 

2. Travelling allowance @ Rs. 600 per annum. 
I. Laboratory and Office continllencies @ Rs. 1,600 per annum. 
4. Purchase of seed potatoes @ Re. 1,000 per annum. 

DetailB oj a yearB ezpendieure. 

In 2nd 
year. year. 
Re. Rs. 

1. Staff 3,840 4,032 
2. Travelling allowance 600 600 
3. Laboratory and office contingencies 1,500 1,500 
'., Purchase of potatoes 1,000 1,000 

Total 8,840 7,032 

Total for 3 years Rs. 

1. Two Microscopes and accessories 
2. Inoubator and other appar~tus 
3. Glassware • 
4. Chemicals, eto •• 
I. Laboratory furniture and fittings • 

Office equiplmefl', 
1. Typewriter 
2. Furniture 

Storage equipmeN. 

1. Cost of putting up Katcha huts for storage of seed 
2. Tray., Bamboo RackS and other appliances 

.A..NNExumI VI. 

SCHBMB FOR POTATO RESBABCIl. 

3rd 
yeM. 
Rs. 

4,224 
/iOO 

1,500 
1,000 

7,224 

21,096 

Rs. 
1,500 
1,000 

750 
750 

1,000 

6,000 

350 
250 

600 

1,800 
200 

2,000 

The chief problem in connection with potato cultivation in the Central Provincea 
and Berar is that of storage and there can be no doubt that mnch larger areas WlIGtd 
be grown if the cultivator oould !tGre his own seed or get it from locaJ BOurcea instead 

21 
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of having to import it from oubide the province every,..ar. The heavy freight charx~, 
on the seed and ita heavy co~t are deterrent f,.ctOrB In the expansion of the crop., 

One of the results of the depressed agricultural condition. of recent year. i. the 
interest taken by growers in money crop. and garden cultivation. The area under 
fruit and sugarcane has increased and the cultivator is no longer eon ten' to I;row 
only the staple crop of the tract, e.g., rice, wheat or eottoa but i. turning to the 
more remunerative intensively cultivated crops like Rotatoes, lugareane, orangea, 
mangoes, etc. • 

The question of a seed supply for the potato grower becomes therefore a verJ 
pressing one. 

Disease is of great"r impOl'tance in ~otato cultiva\ion than in mo.t other ri-ops. 
Root parasites in the form of sclerotia·producing-fuugi and .pecie. of Fuoorium ... 
well as virus diseases take a heavy toll and make potato growing a difficult and 80Il1&0 

times unremunerative business while aa aoon as it i, harvcsted, it become •• ubject to 
bacterial rot and other forms.of disease which render. it nnfit cither for food or for 
Bowing. 

A survey of the many diseases of the potato in the Centr.1 ProvinCi' and Betar 
is therefore called for and if this is to be done aatiafactorily, it will be noceasery to 
increase the staff of the Mycological D~partmcnt aa the present ,taff cannot. be spared 
for the duration of the invcstigation wpich i, expected to laet. for t.brM rears. 

The scheme, therefore, is to obtain through the Imperial Council oC Agricultural 
Research a highly qualified assistant to undertake the work of inveltigatin~ the di .. 
eases of potatoes for a minimum period of three year.. The co.t i. eatlmated .. 
follows :-

First Second Third Total. 
year. year, yell'. 

RII. Ra. R •• R,. 

Pay of Assistant at Rs. 200-25-250 per menqem, 2,400 
Provincial Agricultural Service. 01 ass II. 

2,700 3,000 8,100 

Pay 01 Chaprasi at R8. 11 per' men~em 132 132 132 396 

T~avell~g Allowance 750 750 750 2,250 

AlP:iculturai experiment", et/'. 1,500 1,500 1,500 4,500 

Total 4,782 6.082 11,382 16,246 

To explain these items in greater detail: A. the post will Iaat. for three year. only, 
it will be necessary to offer a higher aalary in order to obtain the Benicel of a qualified 
Mycologist. He will be required to do a colllliderable amount of touring a8 potato 
cultivation ,is carried on in three totally different tracts-the Hilla, the Plateau <lnd 
the Plains-and eonditiona vary in each. The item of R8. 1,500 unner "experiment .. ' 
is meant to cover the cost. of seed, etc., for storage experiments in the three tracts. 

These experimenb will be carried out on the Government farma and demonstration 
plots in the potato growing tracts and no grant is being asked for cultivation expenses 
as the department will meet these in the ordinary course of its demonstration work. 

The investigation will be directed by the Mycologist to Government who will aL;o 
place the necessary laboratory accommodation and other facilities at the disposal 
of the investigator. 

The problems of storage are already being tackled OD a amall scale on the Experi. 
Dl8otalFarm, Chhindwara, and also at t.be Government Garden, Pachmarhi bu, t.Iae 
uperimeuts, Deed to be extended to get speed,. results. ' 
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AN!iI!lxunB VII. 

POTATO RESEARCH ScHEME FOR Ass.u!. 

There is hardly any need to emphasise the impo~nce w~ich tb.e potato cf'.Op. i. 
rapidly assuming all over India, a8 well a8 the neces81ty for Improv~g the va'I~t1ea. 
In the Province8 of Bengal and. Assam It haa beco~e one of the m?st Impo~nt wI,;,ter 
~rops and its cultivation is rapIdly' extending, oWing to t~e fall In the I?rlce of lute 
it has become an important money 'crop for the small c~ltlvators. As 1?00nt.ed out by 
Mr B C Burt the Agricultural Expert to the CouncIl of Research, In hIS note on 
the' sche';" for 'Madras, the potato crop is essentially th.e small man:s crop and its 
extension should be encouraged. On acc~lUnt of the mOIst heat during the summer 
and rains in the plains it is e~tremely ~Ifficult 1-0 pres~rve seeds for the ~ext year'. 
planting and most of the seeds 10 the plainS have to be Imported from the hilli. 

2. The work done so far by the different Departments o~ Agriculture to improve 
the seeds and to maintain the standard has been comparatively m7agre .. The crop 
deserve. much more attention from the Departments than has been given hitherto. 

3. Potato was originally introduced in the Khasi and Jaintia Hills more than a 
,century ago but owing to the same seeds being grown year after year the crop 
rapidly degenerated. The Government of Assam started the Upper Shi110ng farm as 
early as 1897 mainly with the object of improving the potato crop which continues 
to be the principal crop of the farm, and as a result mainly of the efforts of the 
Department, continues to be the chief money crop in the plateau of Khasi and Jaintia 
Hi11s. The annual value of the crop raised in Khasi and Jaintia Hi11s, of which o':er 
fifty per cent. is exported (mostly for seedl, is estimated in a normal year at about 
rupees twenty lakhs. This is perhaps one of the few experimental stations specialisi~g 
in potato experiments and admirably suited for the purpose. There are at present 30 
acres under this crop at the farm and apart from the cost of land and buildings the 
Local Government is spending about Rs. 9,000 per annum for the improvement of this 
-crop, besides maintaining a .demonstration staff. 

The method of cultivation is very similar to that in the Nilgiris. Practically nIl 
the potatoes of the Khasi and Jaintia Hills are now grown from seeds originaily 
Qbtained from the Upper Shillong farm. Until a few years ago the demand for seeds 
~rom this farm was confined mainly to Khasi Hills and the Province of Assam .. 
Seeds from the farm are, however, now exported not only to different parts of Assam 
and Bengal but ahnost all over India and the demand is constantly increasing, £.g ••. 
seeds from, this farm have been sent to various places in United Provinces, Rajputana, 
Central Provinces and to diffel'ent parts of Bengal, Bihar and Orissa. The increased 
dl'mand for improved seeds has brought in its trai!1 the problems of more systematic 
selection, experiments, and of the maintenance of the standard of the seeds, which 
·are of All· India importance. . 

4. The problems which require thorough investigation may be stated briefly as 
follows :-

The experiments of the Upper Shillong farm were so far confined to the renewal 
,of seeds from Great Britain to prevent deterioration and to carry out selection to 
maintain the improvement. On the whole the experience gained has shown that such 
renewal is necessary to prevent the degeneration. of seedl\. Further, some varieties 
have been found to -stand out and retain their superiority for a long period. It is 
~esirable to make experiments to find out definitely how long the best varieties can 
continue their high yields and under what conditions. 

5. The main crop in Khasi and Jaintia Hills is grown during the summer but 
instead of stOl'ing their seeds during the rains and winter the cultivators plant a 
second crop in August whi~h is harvested in. November and December and planted 
10 February for the main crop. Some experimEnts were conducted to see how far 
storage in the summer could replace winter planting. On the whole, under the 
conditions obtaining in the farm, storing appears to be preferable to winter planting 
Lut. this requires larger storage accommodation. It is necessary to find ~ut the com· 
parative costs carefully and also to test the best method of storage. 

6. The size of tubers planted, determines the cost of seed per acre which d the 
main deterrent to the extension of the potato cultivation. The usual practi';e is to 
keep the smallest tubers for seeds as a large area can thus be covered, but whether 
this is economical in the long 1 un or wbether cut sets can be used with adnntage for 
tbe same purpose remains to he worked out. 

212 
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7. Phytopthora infestans which invariablT attacb the crop. in Xhui and Jainti. 
Hills ana occasionally in the plains ia provmg a eerioul menace to the cultivation III 
potatoes. Some improvement has been effaeted by cleau cultivation and rotation bu' 
much remains ,et to be done. It is neceeaary to carty oo~ experimenta to diJCOver 
comparatively Immune types. There are .everal other Fungal dilf'a&e8 attacking the 
seeds, ilarticularly during storage, which require further investigation regarding the 
best method of control. This can perhaps be beet worked out on the spot.. 

8. Considerable lOBS occurs during the despatch 01 potato HeCla from the Hilt. 
owing to the defective methods of packing and atorage. Thia is one of the principal 
cauaes of high prices of seed potatoes in the plain.. It is proposed to in ... tigata an~ 
devise more suitable methods. 

Funds are now required to carry out experiment. on the following linea l­
(1) Variety trials. 
(2) Bill selection of potatoea-

(a) to improve the quality and (b) to develop the reaistive varieties againall 
Phytopthora. 

(3) Investigation into Phytopthora diseas&-
(a) Morphological and Physiological coT,ditione of the di.f'Rsed plants. 
(b) Optimum moisture, temperature, humidity, for the spread of the di.eaae. 
(e) Control of Phytopthora by spraying and du.ting of dill~rent chemicals. 
(d) The ellect i)f rotation and green manuring. 

(4) Storage of pota~es above and under ground. 
(5) Manurial experiments of potatoP.s with cowdung, Arnmophoa, Sodium Nitrate. 

Superphosphate, Sulphate of Potash in .ingle and different cornbinationa. 
(6) Prevention of attack by white ants and cut worm •. 

All the above experiments will be carried out at the Upper ShiUong fann. Tb. 
results obtair.ed will be applicable to many parts of India. The Local Governmen' 
will be responsible for providing land, accommodation and general aupervision .. 
well as labour for ordinary cultivation. A statement i. enclosed herewith ahowing the 
expenditure for which the Local Government will be responsible. A .. i.taDC8 i. 
now sought fot a small subordinate staff, which it i. neceseary to employ al well 81 
for the additional equipment. A small room can be made available for conversion into 
a temporary laboratory. 

9. As the farm is situated only 5 miles Ioway from my head'lnarter. the work 
will be carried out under my personal supervision actin~ OD the advice of the EcoIlO.nio 
Botanist. ·It is also hoped that the help of Pusa wIll be available for MycologilAJ. 
Investigations and advising generally on this branch of the wc.rk. It will be pouible 
to accommodate one of the Assistante and tbe FieJdman on the farm but there are DO 
quarters where the other Assistant c~n he housed. It. will be hardly ·;rolth·while to 
build a quarter for such a short. period. Be can, however, come up to the farm Crom 
Shillong for which a conveyance allowance haa been provided. A statement of expendi. 
ture for five ye~rs is enclosed herewith. The echeme consists of two part. :-BeiectlOI1 
and Cultural, aud Mycological. These can be worked indf!pendently of each other 
and I have, therefore, submitted separate estimates for theae. two scheme.. AD 
alternative schemp. for a complete. Mycological .taff i. also enclosed in case ,uhatantial 
help from Pusa is not available; 

10. The Mycolc~ical ~ssistant \1!"ill also be able to help in the investi~ation. of the 
dlsease of orange tr~s 10 the Frult Research Icheme. The citra. f'xpenmenta ltatioo. 
... ill be sltuat.·d legIS than 40 miles away. 

J. N. CHAKRAV ARTY, 

DUg. DiTUtM 01 .4gmulturt, ..... _ 



'to 13E PROVIDEl>BY THE COUNCIL OF RESEAltClt. 

I. SELECTION EUEBIioi:ENTB. 

1st year. 2nd year. 3rd year. 'th year. 6th year. Total. 

Details. 

Non· Recur. Non· Recur· Non· Recur. Non· Recur· Non· Recur· Non· Recur· 
recur· ring. recur· ring. recur· ring. recur· ring. recur· ring. recur· ring. 
ing. ring. ring. ring. ring. ring. 

1 2 3 , 6 6 7 8 9 10 11 12 13 

ESTABLISHMENT. Ra. Ra. Rs. Rs. Rs. oRa. Ra. Ra. Rs. Ra. Rs. Ra. 
Botanical Assistant-Ra. 80- '960 1,080 1,200 1,2'8 1,296 5,78' 

90 __ 100 __ 4--140--6--200. 
Fieldman--Ra. 20--25--30-- 2'0 300 360 360 '08 1,668 

'/2--50. 0 

168 168 168 86' ; Peon--Ra. 14--i--17--i-- 180 180 
19. 

Travelling allowance . 400 400 400 400 400 2,000 

CONTINGENCIES. 

Godown for . underground 1,500 1,500 
storage. 

o Seeds, plants, manurea, 9tc. 1,000 1,000 1,000 1,000 1,000 5,000 

Labour 360 360 360 360 360 .. 1,800 

Miscellanaou8 Contingencies 250 250 250 250 250 1,260 

Packing and transport, etc. 500 500 500 500 500 2,500 

Total 1,500 3,878 4,058 4,238 4,298 4,394 1,500 20,866 
'----r---' 

Total 22,366. 



TO .BE PROVIDED BY THE COUNCIL OF RESEARCH. 

n.-MYOOLOGIOAL EXl'EBlIIIBN'rB. 

1st year. 2nd year. 3rd year. 
- -. 

5ihyear. Total. 4th year. 

Detail •• 
Non· Reour. Non. Recur. Non· Reour. Non· Recur. Non. Reour. NoJl.· Reour. 

reour· ring. recur· ring. reour· ring. recur· ring-. reour· ring. reour· ring. 
ring. ring. ring. ring. ring. ring. 

1 2' S 4 II 6 'I 8 II 10 11 12 13 

ESTABLISHMENT. Ra. Re. R •• R •. R •• Ra. R •. Ra. Re. R •. Ra. R •• 
Mycologist on Re. 250-260- 3,000 8,120 3,360 3,600 3,840. 16,920 
, .20-320 •. ' 
Laburatory Aaai.tant-R •• 600 830 860 890 120 3,800 • .y; 1I0-2i-l00. ' 
One pilon at R •• U-i-17- 168 188 168 180 180 864 
1-19• La oratory aervant-R •• 15 180 180 193 192 204 948 
-i-20. 

1,800. Conveyance allowanoe for 360 360 360 360 360 
Myoologist at Re. 80 per 
menaem. 

3,000 Travelling allowanee • 1,000 GOO ,. 1100 .1 '00 500 
NEW WORKS. 

CONTINOBNOJBII. 
Instrument. and applianoes 4,000 .. " . , , . 4,000 'f 

Convemon of a room int~ a '160 .. 7110 
laboratory. 

.. 3511 ·1,7110 Chemioall, eto. 350 3110 3110 350 

Miaoellaneoul oontingenoiee 2110 250 '1110 250 240 ... 1,'lIlO 
(Office expenditure and 
miaoeUan8oQl) • 

a,1i68 4,7110 29,832 Total , ','150 11,1108 .. ., 1,840 8,122 8,404 , .... 
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NOTII BY THII IMPERIAL MYCOLOGIST, PUSA. 

The help that can 'be given by the Imperial Mycologist consists in advice to and 
disc';lssion. wit~ the officfl!. in charge ef the schem~ on qnestions he may offer for 
consIderatIon, In the proV1sIon of. hterature on th,e dlsea~es of potatoes and of experi­
mental field-work tn othe~ countnes for perusal, 10 the IdentIficatIOn of potato disease 
causing fungi that may be sent to his laboratory and to a limited extent in working 
out specific item. ~ith regard to the physiology of these fungi. 

If' a study of the diseases of potatoes is to be made in Assam, as must be done 
to make the scheme workable, adequate. provision lor staff and experiment must be 
made. 

As all experiments will have to be carried out at the Upper 8hillong Fann, I 
presume,. the Assistant Mycologist's laboratory' will'be there. 'He will have to be on 
the fann or in his laboratory every day and his living at a distance of five miles 
will be a handicap to him. A conveyance allowance of Rs. 15 per month seems in­
sufficient adequately to overcome this handicap. It depends, of course, on rates for 
oonveyance which will probably be somewhat high in a headquarters station .lika 
Shillong. 

In paragraph 10, it IS implied that the mycological assistant will be able to 'help 
in the investigation of the diseases of orange trees, at a Citrus Research Station forty 
miles away. The requirements of this duty should be more dearly defined. A8 
citrus is a penn anent crop and potatoes are growri in two aeasons each year it ia 
going to be difficult adequately to deal with the .diseases of both crops. So it is 
a matter for consideration whether it will not be ,better in the long run to confine 
his responsibility to intensive work on potato diseases. 

A laboratory Assistant ought to be provided in the first scheme, if it goes through, 
because cultures will have to be kept going and observations recorded both in the 
laboratory and in the field when the mycological assistant is away on tour al he -1 
be pretty' frllqnently. 

The' provision for laboratory equipment, 'Viz., Rs. 1,500 in two years non·recurring 
and Rs. 250 per annum neurring .is Bot luffioient. The ·list of equipment in the 
potato scheme includes three microscopes presumably to be used by Botanical and 
Mycological posts of the scheme. For the high power microscope Rs. 450 is inade­
quate. It will cost Rs. 560. One dozen beakers, two dozen reagent bottlel and ball 
a dazen flasks are quite inadequate. Rs. 3,600 .non-recurring and Rs. 350 recurring are 
required. A list of .'1uipment IS enclosed. Some of the items may be used by the 
Botanist also and it is known that some spraying apparatus is already in the Upper 
Bhillong Farm. The miscellaneous grant should also be R8. 350. These aurns are 
about the minimum required adequately to c:arry out theinvutigation. Some touriaC 
will have to be done in the potato growing tracts and provision ought to be made for 
m-avelJing allowance. 

APPARATUS. 

Nsrne of articles. 

1. Lei. microscope with stand No. DT. 28/92 and optical 
IIquipment No.6. 

2. Dissecting microscope • 
3. Autoclave, Pressure et,erilizer, vertical type-, made of OBSt 

aluminum siz&-Diameter lOi", Depth 14" and capaoity 
21 lbs. (Central Sciedtific Co., U. S. A.) . 

'4. Hot air ~teriIizer . 
o. '&arson's incuba,tor, Hot 
6. Capsules for incubator 
7. Stokell wafer I\till" 
8. Balanc&-Phys.ical 
II. Becker's sons gramme weight 100 gnns. pieces down to 1 

milligram. . • • • • • . • 
• Hi. Zeiss Aplanatio folding magnifier x 10 

Quantitiee. 

2 aiR.~!O 

Price. 
Rs. A. P_ 

564 II 0 

60 '0 '0 

~OO ·0 0 

200 ,0 0 
385 0 0 

!-IO 0 0 
150 '0 0 

80 '0. '0 

17 8'0 
-40 "0 "8 
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" 

APPARATUB-td. 

Name of art.icles. Quantities. 

]]. 'Ubel' Headland Portable Sprayiog apparatus with 
double barrel Ram Pump, complete wit.h ~ries and 
Bpare parts (The United Brass Foundry and Engineers. 
Ltd., Empress Foundry, Combrook, Manchester, England) 
priae with freight £37 • 

12. Holder Harriden PneUmatio Sprayer 10.gallon with wheel 
carrier. (Holder Harriden Co., 35/37, Noble Street, Londen. 
E. C. 2)-£21 

13. Dust gun for sulphur dusting 

14. Mortar and lIestle 4( (POrqelain). • 

15. Baskets iron wire without joints 6" X 0" X 6". • • 0 
16. Forceps steel nickel plated with rougb,e~ blunt. point ,- 3 

17. " .. It .. .,8n8. 3 
] 8. Scalpel metal handle '(medium) 
19. .. ebony handle large 
20. .. 

121. ' .. 
.. 
" 

medium 
Bmall 

22. SciBeors 4" 
23. .. blunt 
24. fine 
25. Needle holder of metal nickel plated 
26. Platinum needle holder 10" long with acrew cap 
27. Plain white wood box to hold slides 3"X I" 6 dozen slides 
28. Razors Hollow ground keen edge 

29. Cushion strop 
30. Razor hone 51 x 2" 
31. Keen cutt,er oil • 

32. Screw driver 4" 
33. Clasp pruning knivII!! with stag lJandle 

34. Iron tripod • 
3'S. Retort Stand 
36. Wooden filtering Btand 

37. Asbestos wire gauge r x 4" 

38. Asbestos sheet I sqr. ft. 

39. ,Primus Stoves No.2 

40. Spatula horn 

41. Rubber cork, 8sBOr~ size 

42. Velvet cork, assOrtedB~ 

43. Vascula 

44. Rubber tubing, SBBOrted sife • 

t5. ,Brush bo.ttles 

46. Brush Test tubes • 

'7. IJrush Camel hair 
~ 

• 

. 

• 4, 

4, 

4, 

4 

I 
2 
2 
4 

• 2 
2 
6 

I 

2 
3 
2 
2 

6 

4, 

2 

3 

12 

I groll8 

2 

4, 

12 

12 

Prioe. 

R~ ..... P. 

500 0 0 

290 0 0 
75 0 0 

o 0 
900 
480 
311 0 
4, 0 0 
000 
II , 0 
4, 12 0 
100 
200 
200 
300 
300 

12 0 0 
15 0 0 
200 
280 
240 
o 13 0 
400 
180 
400 
600 

200 

600 

16 0 0 

1 8 0 

10 0 0 

500 

III 0 0 

20 0 0 

200 

o • 
500 
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GLASS APPARATUS. 

Name ot articles. Quantities. 

48. Glass specimens Jars with ground flange IO'x 4' 12 
49. Glass Jars for storing tubes 9' X fil' 6 
"fiO. Glass basins with bell covers without knob fitting outside 

rxr 12~~ 

51. Petri dishes 3' diameter 6 doz. 
~. u u ~ 6 
li3. Medicine bottles for culture I gross 
54. Flasks, boiling, Bllt bottom, 250 ce. 
55. 500 .. 
56. .. 1,000 
57. 
58. 
fi9. 

.. 1,500 .. 
ErlenmRyer, 250 ee. 

500 .. 
60. l~eakE'lrs with spout 50 .. 
61. .. 250 
6~ 500 
63. 1,000 .. 
64. 1,500 .. 
~5. Flasks, meGsuring with stopper 250 ce. . 
66. .. 500 .. 
~7. Filter Funnel glaBS with stop cock, cup form 100 

68. Graduated cylindE'rs with spcut 50 cc. 
~9. .. 100 .. 
70. 
71. 

'72. Pipettes 
73. 
74. 
70. 
:16. 

.. 
1 oe. 

5 .. 
10 .. 
25 n 

graduated I; cc. 

17." .. 10 .. 
11!. Test tubes, rimless, 6' X 3/4' 
V9. Roux Potnto tubes, 8')( I' 
80. Micros'!ope slides 3')( I' 

250 .. 
500 .. 

81. cover glass No. I, 3/4' diameter 

.82. No.2, 
83. Desiccators, glass, 8' 

$4. 

85. Sohusters drop bottles, stoppered, 50 co. 

.s6. Drop bottles with groove, 50 co. 

~~ Drop bottles with solid rod, ground stopper cap 2 oz. 

2 d"z. 
2 

2 .. 

1 .. 
6 .. 

I 

I 

I 

l .. 
I Nu. 
I 

2 Nos. 
2 

2 .. 
2 .. 
2 .. 

2 " 
4 .. 
4 .. 
2 .. 
2 .. 
2 .. 
4 gfl'SS 

3 doa. 
6 gross 

2 oz. 
n 
~ .. 
2 Nos. 

2 .. 

2 " 
6 .. 

.6 .. 

Price. 

Re. A. ~. 

72 0 0 
12 0 0 

42 0 0 
48 0 0 
72 0 0 
20 0 0 
10 4 0 
16 4 0 
33 10 0 
12 0 0 
30 0 0 
800 
390 
580 
9 0 0 

14 0 0 
900 

8 0 
1 14 0 

6 0 0 

o 0 
5 3 

240 
3 0 (} 

8 0 
8 0 

200 
180 

o 0 
o 0 

24 0 0 
16 0 0 
20 0 0 

900 

900 
18 0 0 

800 

o 10 0 

12 0 

7 8 ~ 
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GLASS APPARATU8-cOftI4, 

Name of articlea. Quantities. 

8S. Reagent bottles .n.m. with ground stopper. 
sa ~ »»»»» 
90. .. 

250 cc. 
500 
7110 .. .. » 

'.91. 
'92. 

" """" 93. Bottles winchester 2i litre cap 
94. aspirator " 
95. 5 

96. »10 , 
'" 97. Canada B~sam, bottl" 

98, .cedar wood oil bottle , , • 

99. Bottles. w. m. ground fiat stopper 
100. ' 
101. 
102. 

» .. .. .. 

II 

1.500 
2.000 

250;'" • 

500 u" 

1.000 

103. » extra wide mo:th 500 co.
2

•
000 

" 
104. 'II • 000 
10 "" '" .. , . ,. 

5. Bell jars with knob and without flange 
106. -". » .. 
'l07. .. •• II 

'108. Specimen tubes "with 
109. 
110. 

» II 

,., "" 

II » 

II II 

cork. 3'x l' 
4'X3/4.' 
3'Xi' 

HI. Glass tubing.·asaorted size 
112. Spirit lamp. 200 cc. 
113 •. Nickrome wire for platinum needle 
114. Thennometer. 20('·c. 
1I5. 100·c, 
lIti. 

Acid Acetic 

" Carbolic 
.. Hydrochloric 
.. Lactic 
.. Nitric 
II Sulphuric. 

Agar.Agar shreds 
Alcohol. absolute 
Canada Balsam. 

,G-50·c. 

CHEMlCALS. 

Calcium Chloride " 
, .. Nitrate ' • 

Copper Carbonate , . • 
t ff' Sulphate M~rck .: 

" » Co!2miercial" ~.' 

" 

Form aldehyde 4.0 per cent. Merck ... 

'f 4.0 per ~J?-~: CoDUn8l'CIai 

5,')( 10' 
8' )41a" 
8'x 18' 

.. 

I dOli. 

I 
i 
t 
t 
1 OJ 

1 No. 
I 

1 .. 

I II 

.. NOlI. 
6 
'8 II" 

" 8 » 

8 ... . .. 
8 .. 

3 II 

2 ·doli. 

2 .. 
'2 
10lbfl, 
• Noa. 

2 No ... 

3 II 

3· II 

lib. 
1 'f 

I » 

\1 ., 
I .. .. 
4. Ibe. 
lIb. 

20z8> 

" lbe. 
+Ib, 
2 Ibis. 
1 lb. 
I ewt. 
Jibe. 

12 f. 

Price. 
R •• A .... 

8 0 0 
flU 0 
9 0 0 

14 0 0 
20 0 ... 
• 8 0 

• 8 0 
5 8 0 

1012 '1)-

112 0 

2 0 0 

• 8 ... 
7 2 ... 

13 8 0 

15 0 . ... 
e 0 '0 

.15 0 '0 
32 0 0 

0&0 0 0-

S. 0 0 

3 • '0 
3 o '0 

3 '0 ~ 
812 '0 

" 0 0-
1 0 0-

" 0 0 
r; 10 0 

·12 o -0 

3.632 9 • 
,013 0 
1 0 0 
1 8 :0 
1 11 '0 
014 0-
1 4. ~ 

32 0 0-
Il 12 C) 

3 0 0 

" 0 ~ 

011 Ot 
5 2' D' 
I 8 00 

• e· ... 
J 11 Ot 

10 • Ot 
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CHEMICALs-:oratd. 

Name of artiole .. Quantitiee. Price. 
R •. A. P. 

Glycerine, pure i lb. 0 6 0 
Magnesium sulphate 1 .. OU 0 
P"tassium Permanganata 2 Ibs. 1 14 0 
Ammonium Hydrate • 1 lb. ] 2 0 
Glucose, pure powder 21he. 8 0 0 
Mercury Bichloride, Merck • 2 .. 9 0 P 
Peptone Dry (from meat) • jib. 5 0 0 
Potassium Bichromate E. P. ~st i .. 014 0 

Phosphate KH. PO. E. P. Dry 1 .. 2 14 0 .. K.PO, 1 .. 2 14 0 

Iodide E. P. Cryst 4ozs. 2 12 0 

Nitrate pure 2lbs. 2 4 0 

Saccharose, . E. P. l.Jb. 3 10 0 

Cane Sugar 21bs. 0 8 0 

Sodium Hydroxide 2 " 
3 10 0 

Starch 1 lbe. 2 6 0 

Xylol 1 .. 1 10 0 

Rectifi8d Spirit 1 drum II 0 0 

ASJIBI'8gin i lb. 15 4 O· 

Quick lime 1 ewt. II 4 0 

Carasao 10 lbs. 25 0 O· 

. Sulphur 1 ewt. II • 0 

WaShing Soda .. 24 Ibs. 3 0 0 

Filter paper in sheet 2 qm. 9 12 0 

'Drying paper 1 ream 25 0 0 

'Brown wrapping paper 1 .. 6 0 o· 
cOrk borer set, with handle for each borer in a set of six 1 Bet 3 8 o· 

·QJtton wool non·abeorbent 2' Ibs. 9 12 0' 

absorbent 4 .. 212 0 

Cotton blue 10 gms. 1 6 0 

. Fuchsin Acid I) .. 0 6 '0· 

Basio 5 .. o 10 0 

Gentian Voilet Basie . 
[) .. 0 8 o· 

Iodine P. B. Merck 
1 oz. 1 10 0 

Light green 
5 glDB. 0 8 0 

Litmus blue book 
6 bookB 3 0 O· 

red book 
6 .. 3 0 0 .. 1 12 0 

powder red 
I oz. 
1 1 II '0' 

blue 
.. 

5 gmR. 0 6 0 
Orange G. 

II 1 10 0 
SJranin. pure 

.. 
10 o 10 0 

Cedar wood oil 
.. 

II!L!LJI 
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~sseyeva, T. O. 633.491 :575.241. 
Vegetative mutation in the potato* Proc. U.S.S R. Congr. Plant and Animal·Breed., 

1930 :8: 141-64. 
This paper represents an attempt to make a I"Itematic investigation of the 

variability of the vegetative mutations in one definite botaniCld Ipeci~amely, ia 
'Our usual Potato Solanim tuberosum. The entire examination ia not D~rly accom­
plished. However, as a result. of 4 year.' work (1925-1928) I have lucceeded in 
gathering a collection of vegetative mutants, containing about 140 different forme aDd 
also in showing a series of interesting regularities in their character and structure. 

I have already published t.he results of t.he investigatio~ of 1925 and 1926. Thia 
~aper represents a further development and extension of t.hia work. 

'1. THE PERICLINAL,CH1MERlCAL STDl'C1URE OF THE VEUB1'.\Tl\·E }1[:TA)I:r~ er THE POTATO. 

The method 01' thll remo11al 01 tAli eye.. 

In the work published 1927 I have explained the result. of the investigation OD 
-eleven vegetative potato mutants as well aa the method which helped to reveal their 
periclinal·chimerical structure. This method may be deecribed .hortly 61 followi. 

'The tubers of the investigated mutant are cut in half about two month, before the 
planting, then all the eyes on one half of each tuber are removed 1·2 mm. df'8p. the 

"Other palf remaina untouched as a control. In the spring thele and t.he alternate 
halves are planted eeparately on two neighbouring furrow. in the field The halvel 
with the untouched eyes develop into plants which repeat f.h. normal character. of 
-the parent-mutant, whereas the halves with removed £yel develop in a considerahl. 
-numb;)r of cases (25.50) per cent. into plants unlike this mut.'\nt, but .imilar to the 
,normal form from which it originated. So. for instance, if we subject to .och an opera­
'tion the blue-tubered variety "Chugunca"..,-thevegetatiVl' mutant of the white-tubered 
"Institut do Beauvais"~then the control halves with the untouched eyea will agaia 
.give blue-tubered plants, whereas the halves with the removed ey .. will develop into 
plants with white tubers, absolutely analogous with "Institut de Beauvai.". 

This is to be explained by the fact that vegetative mutatioDl alfeet, in the large 
1Dajority of cases, the epidermal complex of tiseu .. only. all the inner cell layer. reo 
maming normal. Consequently, the veg€tative mutant. have the .tructure of .peri­
clinal chimeras. In these cases, when the outer tissuel are removed, the new bud. 
'develop from deeper lying cell layers, which are unaffected by the mutation pl'OCell 
.and give rise to plants which consist entirely of normal, unchan~ed tissue •. 
T~ m~tho~ of the removal of the eyes wal applied by me m 1927 and 1928 for 

the mvestIgatlOn 'of othec recently found vegetative muta'lt. and all theae mutantA 
<proved to be of periclinal-chimerical skucture, with the exception of • very 1m&1I 
.number of cases to which I will refer later on. 

Three types 0/ peTi('linIJ1-cltimericai mutant.. 

I 'have already pointed out. in my previoua work that, as a reso1t of mutation. of 
·the tuber colour, plants are obtained having elmost alwaya varielta/ed tublml. TI,i. 
lO~curs because of the. fact that. in the potato tubera the cella containing the anthocynillll 
pigment are located 10 the inner layers of the periderm. which ia formed partly of 
the epidermis, partly of th~ sub-.epid~rmis and these two layer. can have a different 
eomplex of colo.ur f~ctora 10 chimeriC mutants. In those caaea when the epidennia 
.only mutates (tnd. Fig. 1, M. I) the colour is changed almost all over the surface of 
~he tuber and only small ,Patchea preserve the Dormal primary colour. acattered 
~rrego1ar~y or ~nfined to the 'eyebrows". In the case when only the luh-epidermia 

,'19 mutatmg (Fig. I, M. II) .the distribution of the coloun is quite the reverse. WheD 
both laye.rs are mutat10g (FIg. I, M. I It II). then the colour of the tuber is changed 
.all over Its surface, and oo1y o~sionally, can be. found small spot. corresponding to 
th~ normal, unaltered colour, thell' appearance being caused by the influence of t.ha 
~~rclJaye, of the cone of the growing point., . 

-The work will be published as a whole ilJ the' Bulletin of Applied »otany. 



The colour of the atema in the three mutants described, M. I, M. II and M. 1+11 .. 
haa also characteristic peculiarities. A quite close correlation can be observed betw_ 
the colour intensity of the tubers and of the stems of the potato, which fact. is to be 
explained, probably, by the pl!lO~ropic. influence of the. gene. Ou the ot~er hand, the· 
cells in the potato stems contalDlDg pigment belong chiefly to the sub-epidermal layer. 
Therefore, in mutations connected with 1088 or gain of the tuber colour, the stem. 
colour also changes correspondingly, but only in those cases when the sub-epidermal. 
layer is affected, i.e., in M. II or M. 1+11; in cases when only the epidermis is 
mutating (M. I) the stem colour remains almost unaltered and the correlation between 
the atem and the tuber colour is disturbed (Vid. Fig. I) Similar chauges are displayed 
in the colour of the sprouts, which alw depencls alinost enti .... ly on the sub-epidermal 
layer. 

In my material there are at the present. time 45 mutations of tuber colour; in 37 
of these cases the epidermis mutated, in 2 cases the sub-epidermis and in 6 cases both· 
these layers. There is reason to presume that the mutants of the two latter groupa· 
arise not independently, but. from corresponding epidermal mutants by means of a 
corresponding transgrouping of tissues in the case of growth as a result of certain 
irregularities in the mechanism of development. 

Under the influence. of the removal of the eyes the epidermal mutants are 
transformed into DOrmal nnaltered forms; the sub-epidermal mutants partly ret·um also­
to the normal typ~s and partly ara tran..formed in dichlamyds. As for the latter the 
method of removal of eyes up to now has been applied only on 4 mutants which have 
had presumably a dichlamydeous structure, but no outer change has resulted. It is 
possible, however, that the investigated mutants have been in fact no dichlaymds, 
but polichamyds. 

The genetic behaviour 0/ the periclinal-chimeric mutant.!. 

Before we start to discuss the behaviour of different types of periclinal-chimerical 
mutants of the tuber colour in self-fertilization and crosses, it is necessary to say a 
few words about the genetical nature of this colour in general . 

. The colours o~ tubers of. the European potato varieties may be divided into three­
prlDclpal categories :-the Violet-blue, tho} red and the white one. According to 
Salaman- the red colour of tubers depends on the factors D and R and is displaved 
only when both of them,. i.e., when the combination DR is present; the violet-blue­
colour depends on the factor P and is manifested only in the presence of D" and R., 
i.e., in the combination PDR. A white colour of tubers corresponds to all the remain­
ing combinations. My investigations brought me to the conclusion that the presence­
or the absence of the factor P always influences the colour of the sprouts; in the first 
case they are blue-violet, in the second red-violet. Besides the factors of the general 
colour of tubers a factor of the colour of eyes. A, is also to be pointed out, which. 
is displayed only in the presence of D and is connect€d with R. The comhination 
DA gives white tubers with red eyes, the combination DRA and PDRA gives 
correspondingly red or violet tubers with dark colour"d eye.; if A is absent the eyes 
are light or not coloured at all. The said is illustrated by the scheme given in 
Fig. 2. 

The large outer circles in this diagram represent the tubers. the small inner cil'~les 
the eyes, and the sirle projections corre'pond to the sprouts. The cro.;s-chequing 
represents the blue-violet colour, the ordinary oblique represents the red colour (the 
red-violet in sprouts), and the clear spaces correspond to the white colour. -

Tho given formula>. however, do not alway. explain the complicated l-'"'' of 
segregation observed on the potato. Prohahly they are cOlTed in the main. hut at 
the same time not sufficiently complete and require supplementing. But the very 
fact of the dominance of the violet colour over the red, of the red over the white 
and of the coloured eyes over the uncoloured ones can be considered as definitely 
established. , 

Let us now turn to the picture of sE'grE'gati.:>n given by our vegetative mutants with 
peridinal·chimeric structure. As we know the sexual c .. r s of the plant are formed or 
the sub-epidermal layer, therefore a transmission !,f the '!'utating character thro'!gb 
the seeds must take place only in the case when thiS layer IS affected by the mutation 
proceos, i.e., only in M. II and M. I+M. II; whereas the <pidermal mutant M. I 
must lead to segrrgation aualogous to the normal initial form. All thesa expec'.atiou 
come true in reality. . . . 

-Salaman. J_ Genet. 19io: No. 1. 



AI 'table 1 showl the numerical relationa found in th~ IMIgregation of epidermal 
coloured tuber mutanta (M. I) coincide completely with the ."gregation of the 
corresponding normal white-tubered vaJ.:ietie. (N); in other worda, the mutating 
character is not transmitted through the aeed.. And though seedling. wiLh coloured 
tubers occur in the subsequetl~ generations of tho .. mutants, they OCCUf allDOllt in the 
I8me quantity among the de!'cendalits of nonnu varietiea too, and thi. fad U. com· 
pletely explained bf the cembination of the different lactora of colour of the paternal 
and of the maternal plant.' ' 

The dichlarnydeou8 mutant (rn.titut de' Bl'lIuvais. M, 1+11). on the contrary. 
gives a picture of segregation differing clearly f,'om Ihe nomlll\. The tran.miRsion of 
the, mutating character throup tha leed. is indubitable in thia caee. 

I am working at the' present. time on a method of artificial transformation of .pi­
dermal' mutants into dichlamyda by Jlleans of certain injuries of the growing pointe 
in the young shoots. It would be possible to approach the problem of the factorial 
character of mutations through an analysis of the sexual descendant. of tho.. dich­
lamyds. A quite certain method ia not yet found. However, the attempt was .uec. .. -
ful in two cases, a proof that in principle the aolution of thi. problem i. poe.ible. 

II. "THII CHARACTER, THE DIRECTION ANlI TKJ: LnuTS or CH"NOE"BlLITY IN VlIOftATIVa 
POTATO MUTATIONS.' 

The vegetative mutations in the potato ailect the tube ..... well as the aerial. organa 
altering their colour, shape and structure. 

Certain peculiarities in the mutations of the tuber eolour have already been pointed 
out above. Here we will confine ourselves to the group of epidermal mutante and 
take into consideration the direction of th" mutation proc...... Of the 37 recorded. 
cases the mutation led 17 times to a loss of the dominating character (the violet colour 
mutated' into red or white, the red one' mutated i~ white) and 20 time. it It'll to 
jta grin (the white colour mutated into violet or red, the red one mutated into violet). 
J n Clther words, the relative frequency of positive and negativoa veglltative mutatiu". 
is on the whole equal in this case. Besides this we come to the conch.lrion that differ­
ent varieties, even of the same colour tubers, have a very different illclination to 
mutatiqna caused certainly by different li"bility of the genotype ... 
. Mutations' of the stem colour were always connected in my material with the 

mutation of the tuber colour and occurred only in M. II apd M. 1+11, a. was men­
'tioned' above. 

Of the mutations in the colour of flowers the change of the violet and 'blue-violet 
.colour into white and of the white one into blue i. to be noted. The ahape of oorolla. 
mutated from the normal wheel·like sha!?e into the .tarlike ("id. Fig. 3). The fas.ia­
tion of the flower-stalks and of the pamcles i. also to be conaidered. 

Especially rich and diverse are the mutations of the Il:'\f. Leaves of som. mutants, 
which deviate mostly from the norm, are represented in Fig. 4. 

Extremely feeble changes of leaf shape and leaf .tructure are met witb too, bd 
they are transmitted constantly in the vegetative reproduction and moat there­
fore be related to mutations and not to simple modification. The .. Kudriaeh· ... 
(wildings) of the potato must also be reckoned, probably to the mutationa. those 
peculiarly transformed plants differing. from normal ones by their large numb .. r. of 
stems, feeble dissection of the leaf (Fig. 4, j). absence of blooming and amall size of 
tubers. The "Kudriash's" are found everywhere and in a large quantity. The 
peasant's sowing of ~Imperator" and of "Early RORe", the two moat propagated 
varieties in U. S. S .. R. contain on the average 10 to 15 per cent. of the .. Kurdriash· .... 

"'J,'he:, "Klllkiash" transmits its characters constantly in reproduction by tuher., but 
we hlIve iucceeded in causing a return to the nonnal form in a very limited numt...r of 
cases (about 1, per cent.) applying the method of the removal of the eye.. Thi. leada 

. to the presumption that the "Kudriash's" are also periclinal-chimerical mutants, but. 
.. further investigations are necessary if we wish to reach absolute certainty • 

. " III. VIIOETATlVli ClLUfOES OF AN UIfUI'LADIZD IfATURL 

When investigating the vegetative variability, I came acrOBa a lilian group of varie­
. ties, their tuber colour being of an extremely pecnliar variability. The phenomena 
; observed on them have much in common with the above-described mutations, but at the 
~ same \ime differ from them by such JI""'QIiar charact.era, that it. ... more correct. to 
lringle t~em out into all independe~ group. ' 
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All the varieties belonging to this group have white tubera with large violet or red 
f,atches, which always correspond to the eyes; the latter are dark-coloured. This 

'large-spotted" colour. general~y remains constant in the vegetative repfoduction, but 
sometimes almost entIrely whIte separate tubers. appaar on some of the plants, the 
-colour of these tubers being reduced to very small and .parse speckles and the eyes 
without any colour. These tubers, when planted separately. transmit their colour to the 
subsequent vegetative genel'ations and so start. a new "small-speckled" race. This 
race remaining constant in general in vegetative reproduction, returns from time to 
time to the initial "large-spotted" race. ' 

Three groups of seedlings are obtained on self-fertilization of the large spotted race 
and in its crosses with the variety Furstenkrone (ddRr): large-spotted, white with 
coloured eyes and entirely white-tubered (vid. Table II). Besides these groups, seed­
lings are obtained in crosses with the variety Alme (Ddrr) which have continuously 
iloloured tubers and light eyes as well as seedlings of a peculiar kind of colour, which 
can be called "hid.den-spotted~'. Thi~ latter type of colour can bt regarded as obtained 
by a layer of contmuous colour covermg up the large spotted j large spots corresponding 
to the ~yes s~and out on the general coloured background; the. colour of the eyes is 
dark (vld. FIg. 5). I have descrIbed the same type of spots m the two selectional 
:varieties Kansler and Gen. N odzu. 

T~e removal of the eyes in. the large:spotted ,,:arieties and in their large spotted 
seedlIngs leads to a transforJllatlOn of theIr colour mto a small-speckled one (vid. Fig • 
. 5) and this change is transmitted in the subsequent vegetative generations. The small­
speckled race is not affected by the removal of the eyes, whereas the removal of the 
eyes in hidden .apotted varieties and seedlings leads to an entirely new type of colour 
never before observed in the vegetative or in tJ1e generative generation of large-spotted 
races. This new ~!nd of colour, .which we will call "spectacles-spotted" can be re­
garded as a negatIve representatIOn of the large-spotted colour. In this case the 
general background of the tuber is coloured, and around the eyes are large sharply 
outlined white spots. The eyes themselves are light coloured (vid. Fig. 5). 

The cause of al~ these peculiar phenomena is as yet entirely unexplained. SUPP08-
ing that the chatlge of colour under the influence of the removal of the eyes is caused 
by the .manifest~tiOl~ of the internal component (of the small-speckled race) out. of 
the perlChnal-chlmerlc mutant (of the large-spotted race), then we have to admit. 
that the seedlings of the large-spotted varieLies as well consist of 25-50 per cent. of 
periclinal chimeras. But such a phenomenon has never been met before in the genetic 
literature, and its explanation from the point of view of autogenesis would involve 
great difficulties. . 

On the other hand, it we deny that the investigated plants show the periclinal­
-chimeric character, i.e., that they consist of two genctipically different components, 
then we are forced to acknowledge that the removal of eyes in this case cause a real 
change, a real transformation of one character into another, and not simply manifests 
a form which already existed before. The fact too, tbat the new character is 
transmitted to the subsequent vegetative generations speaks for a deeper change than a 
simple phenotypical one. 

Certain peculiarities of the colour in the described spotted varieties distinguish 
them sharply from all the remaining European types, and bring them at the same 
time· near to the South American native varieties. In the latter the "spectacle.­
spotted" and the hidden-spotted colours are met with extremely ,,£ten, and frequently 
these types of colours change from one into another in vegetative reproductillll. Th" 
removal of eyes made on one of these varieties, "the Uraquayian", transfonned the 
hidden-spotted race into a "spectacles-spotted" one but did not bring about an7 aot-ice-
able change in the latter. . 

The cro~es of a "spectacles-spotted" South American variety with the variety 
"Alma" (Ddrr) led to a division into the same five types of colour, as in the 
analogous crosses of the European large-spotted vari~ties (vi. Table II). The same 
five types were also obtained in the crosses of thiS varIety WIth "Furstenkrone'" 
(ddRr). In both cases not a single "spectacles-spotted" seedli.ng. occurred. On the 
other hand in self-fertilization of the "spectacles-spotted" vsnetles we get a large 
number of '''spectacle-spotted'' seedlings and not a sit.tgl.e large-spotted one (Tabl!, II). 
The material which is at our disposal is as yet. too wmted to make an explanatIon of 
all those mutual relations possible. But there is n? doubt that the group of the 
European large-spotted varieties is very sintilar and related to the South Americaa 
varieties. 



(Excr.osvu.) 

Adqitione to t.he tranalation nnder t.he figures_ 

To rig. 1_ 
The black coloured apaCe. in \he figure oorreepond to the mutatJoaall, chanpct 

colov of tubers and ~ 

To rig. 6_ 
The arrow ahowl the direct.ioll of the yariatioll; 

To Table 1 _ 

... = vilot 
r = red 
p = pink 

To Table 11 _ 
The colour. are _ 

large-spotted 

hidden-spotted 
apectac1es-spotted 

w _ white 
]I: - coloured ey __ 

continuou. 
white. 

(The warda are IOmet.imel ahort.ened.,. 
]I: = coloured eyes. 



Table L-The segregation of the Tuber Colour in SeIC·F<rtilization and in Croasea in Normal Varietiell and in their periolinal.Chimerio Mutant •• 

S elf· ferti:izatir n. Crosse' with thp \'eriet.v ('r\l!'lles with the \'eriety 
Furste .. kroflll (ddTIr). Aim .. (Vcilr). 

; . -1-' -- -N411le rf the Colour cf tu~ors. 
vllriety. liio. Gene. No. Gene· No. Gene· 

of ral NumeriClI1 of ral Numerical of ral Numerical 
fami. No. of relutiGnB f"mi· No. of reluti ns Cllmi· No of relati 'n' 

lies. seed· when n=IS. lies. l'8ed· wheu n=IS. lies seed· "he.llJ=IS. 
lings. lings ling •. 

--. , .. 1-;-- '''- -- .-. -- -~----

Bwitez·N White (.prout~ 
vi,letl. 

red. 2 124 IS'02 2 25:! IS·Ow. ' .. ., .. 
Switez·}I, I Reti with white putchef 3 283 IS·Cw. 1 81 IS·Ow. 1 85 1·901'.: n·IOw. 

Be'luty of Habrar White (~pro\lt~ red· .. .. .. . , .. . . 1 19 3·37r.: 12·63w. 
N. violet\. 

Beauty ofHllbl'ar. 
MI. . 

Pink with white tuber6 .. .. .. 4 162 IS' Ow. 3 37 3· 031'. : 12· 9iw. 

Silietdvet.ka·N White (.Jlr,"ut~ blue. 3 1-13 16·(lw. 1 18 16·Ow. 3 le8 :4· 56v : 1· 4Sp. 10 
,·i. let!. Y96w. 

Sinet:;vetke.·lIf. I Videt·hh,e with pAt· 7 379 IS·O",. 1 37 16·Ow. 8 240 3·41\': 1·33p: 
cbes. II. 26w. 

Institut de Beau· White with pi. k eyp.R .. .. .. 4 161 -: 4'57r x : 6 250 4·61pX : 2·18w 
Vilis N. 1·,9 px. 8 ~9w x : 9·2Iw. 

1,:l:w: 8·li9w. 

Institut ,Ie Beau. Vklet·blue with white .. .. .. 6 242 -: 4·56 rX : .') 233 3·23pX : :'j·8Iw 
vai~ M. I. patches. J·65px :2·05 x:8·93w. 

wx :7·74w. 

In.titut de Beau. Vil,let bille .. .. . . 2 98 4·57vx : I·63r .. .. .. 
vais M. 1 II. : O'49px : x 

I·I·14wx: 
8·17",. 

, -- .. r, - - .,--- .... . ~ ........ ' r • ~ •• .~,- .. rt .•• •• _,. .'r-! .... ,'!: ... It 



Tllble n.-'Tbe .pgrl!'sa1,lon of1he Tuber Colour in Self·Fertilization and in Crollel in Varletifl with Different Typu of _SPOtl. 

'lhe Investigated variety. Self.fertiliu tien. CrOEEes with the variety 
FUrFter_krore (ddRr). 

CrOBFes ,,-ith the "oxiety 
Alma (Ddl!)' 

~'~~----'--~~----------~'-~----'r----~------------~,-----~I--------------~-----~---t-------------

Name, Tuber coicur, 

No. 
of 

femi. 
lies. 

Gene­
ral 

No. of 
sel'd· 
lings. 

Numerical 
relflticns 

when r.=16, 

No. Gene· 
of reI 

fami· No. 'of 
lies. sped· 

lings, 

Nl:merical 
relations 

,,-hen n=16, 

No. Gene· 
of ral 

f.mi· No. of 
lies. seed· 

ings. 

Numerical 
relatiorJB 

wben r.=16. 

~t--------I-------~ ---t-------... ~'- ---t--------I---t---t-------

Torpuil 

DiVernon Large."Pc tted . 

Kanaler hidden-

18 

largo 
!p,xwhitex 

white. 
3,551·7810·67 8 

6 

Inrlre 
rp. x white x 

white, 
185 6·920·86 8·22 

325 6·990'09 8·42 

6 16 

49 

37 

conti. 
h.rpx I-ppx 
nxonRWX w. 
1·33: 3·72: 
2'62: 0'83: 
7'45. 
2'62 : 6,86: 

- 2,28 : 0'65 : 
3'59. 

3,89 0·63: 

3,89. 
.. 1 -36 2''75: 2'29 : 

'7,31: - 3,65 • I 
2·16 : 0'43: 

~-t-----------~----------~--~---J--------------r---~-----------r---~---~------------j conti. conti. c01lti. 
. ~ hid.l.nouB .r.xI'8p.XncWl n'IIpXI-spYnous 
:;.; ~pe(t.~p( t x w x w. ..)( W 

I'olcurxw w. 
• SA 303 Spectacl""·-pct. 2 110 '7'68: 4'48: 'i tnet. 1'28:0·96: 
~ 1·80. 

U''88ul\illn 

91 <),29:4,89: 
lH!7: 1'47: 
',08. 

23 3'40: 2,76: 
2-48:1'40: 
4'87. 

4·116: 0·57: 
4'';;: 1'4:1: 
.. ·.;7. 
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[This translation 'is the property of the Impuial Bureau of Plaut Genetics (for 
. crops other than herbage) and has lIeen lent to the Imperial Council of Agricultural 

Reseal·eh on certain conditions and in particular the publication is abllGlutely forbidden 
for reasons of copyright.) 

Translation 

. "A CONTRIBUTION TO THE QUESTION OF THE ORIGI X OF THE POTATO". 

. JUZEPCZUK, 8. W. & 
BUKASOV, S. M • 

I>y 

8. W. Juzcpczuk & So 1\1. Bukasc\· . 

633.491: 476.16. 

. (A contribution to the question of the Orlglll of the Potato.) Proc. U. S. S. R. 
Con~. Genest Plant & Animal Breed. 1929: 3 : 593·611. 

A lot has been written about the origin of the potato, but the problem is not yet 
solved. Even in t.he question about its native country there are the gr<atest difler· 
·enres in literature; some of the. :luthors regarding Chile, the others Peru and 
Bolivia as th, plnce of its ori~in. Still le<8 dcn,' is the other part of the 'lur,tion whirll 
is the discovery of the wild growing initial form of the potato. A careful investi· 

.gation of the species, in which several authors thought they saw an original form, 
led to the recognition of the fact thnt they were very distinct from the cultivated 
form. united under the name S. tuberoBllm L. It is true that many authors and 
travellers tell u. about wild !(rowirog putators in several COUIll! ies indistillguishabl,· 
from the cultivated potato, but we lack in such cases two conditions: (1) 8 botanical 
investigation of the form found, (2) a guarantee t hat specimens reverted to the wild 
state have not been mistaken for Wild growing potatoes. . 

This state of the question justifies the new work begun by the authors. As mateo 
-rials for this work there serve not only the entire literature on the subject, but also 
the vast collections of wild growing and cultivated Solallum's which the author. have 
collected on the expedition of the U. So S. R. Institute for Applied Botany and 
New Cultures, in Central and Southern America (by Bukasov were made collection. 
in Mexico. Guatemala and Colombia and by Juzepczuk those in Peru, Bolivia and 

-Chile), and finally the personal observations of the authors on the spot. The work 
is not yet finished, but even what has been done up to now discloses a great number 
of very important facts; ther .. fore a short Jlccount of the results attained may be 

-of interest. 

It must be I!&id first of all, that the inquiry as to whence the potato was imported 
to Europe, has no direct relation to the problem of its origin; at the time of the 

.disoovery of America this culture was so widespread there that the place of export 
represented only an insignificant part in the area of the native potato culture. The 
contradictions too in this problem force us to look out for new ways, an exact 
botanic study of all the native kinds cultivated now in several American countries 

.and a comparison between them and the European sorts would play a decisive role in 
Buch investigations. 

A. to the other point-the search for the wild growing progenitor of the potato,­
two mistakes have been made: (1) not all existing tuberous species of Solanum han 
been explored, (2) the choice of the explored ones has been merely accidental. 
Recently it has been made clear that the tuberous species of the genus ~olanum, 8ubo 
aection Hyperbasarthrum of the section TubeTarium, are very numerous in all the 
countries of Cent.ral and Southern Amerira: ;l~ror(hll~ to Wight tn"., arc a hundred ot 
them known now. It is true that not all of them are of the same interest, lOany being 
botanically greatly differentiated from "SoloRflm tubero.um"o Unfortunately t".e 

: greater number of the varieties of this subsection ha,'c not been sufficiently investi-
gated as yet to be bl'Ought into a system; hut some natural groups can be alrt'ady 

. differt'ntiated (the works of Wittmack, Ritter and Rydberg). Further i",'esti!!,,' jO:;D' 
.must add to these groups ;:ome new ones and provoke a further systematic division of 
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~he known groups, this is specially import."nt· for the group Tubtro,a. Here is •• 
summary of the groups notE'd :-

1. luglandilolia.-Plante with woody climbing .talk j their tnber bearing i.' 
doubtful. Here he\on!!s the whol .. speei ... 8. jugiallJifn/lNm Dun. which 
we mell/. in C('ntral ,,,,"H'rien. Col".."hia. and F.~,'~dllr f';,1ft by .;,'- ..... ., i~ 
we can put provisionally the yellow-flowered S. odlralltltum (Colombia, , 
Peru Ecuador) and S. lycoper'icoidu (Peru). 

2. OzycaTapa.-Plante with grasa-Iike stalk and .gg-like or conical fruitL. 
'I'heir tuber bearing i8 not always proved. Here' belong the .pedes: 
S. UzycoTpum (M .. "ico), long;c.mirum (Coota. Rica), S. man'tftranthum 
(Panama) S. Colombiallum (Colombia, Venezuela), 8. dolichoca"pum, 
(Venezuela) S. Circaeilolium (Bolivia). 

OJ. Bulboca.tana.-Plante with more or les8 round fruits; tuberous. -Here belon, 
al80 two Mexican species: S. bulbnra.tanum and S. mor.llif"r,,, •. 

4. Pinnatiucta.-Plante with etar-like corolla and rinnate leave. j tuberous. 
They are to be divided into two groups: Centra American (S. JIO'yad,,,,um 
Greem. S. pinnatieectum Dun.-, S. Jamesii Torr. and S. cardiophyllum 
Lindl.) and Southern American S. Commer.oniiDun. (Uruguay, Argen. 
tina) j near to this: 8. Tenue sendt., S. a~rolt1lcum Bitt., 8. Caln.can, 
Bitt., and so on. , 

5. Tubersoa, Plants with mostly pinna to l .. avea with more or I" .. .vident arti­
culation in the midst of tbe peduncle and with a pentagonal corolla; 
tuberous. This group has many species and prevails from Mexico to the 
South of Chile (in Southem America more toward. the wp .... r.. part). 
Not only S tllb',ToRum L. but also the Mexican Ipecies 8. Jamis8uID 
Lindl., S. "eTTUC08um schlel-ht., S. ,toloni/erum Schlecht. and the South 
American S. Maglia Schlecht. (Chile) and others belong here. 

6. Etubero.a. Near to Tuberosa; differ in the articulation of the flower Italk, 
the tuberousness of the species bebngioIJ here is doubtful. A whole 
Mries of species in Chile belong here; S. lernalldnianum Phil., 8. 
etuberosum Lindl., S. Pearcei Phil, and 10 on. 

7. Acaulia.-Have an undeveloped stalk, and indistinct articulation in the opper 
part of the flower stalk; tuberous. Hore belongs S. acaule Bitt. (Peru, 
Bolivia. North-WeRt Arg .. ntina), 

It is evident that when we search for the progenitor of the cultivated potato, ,..e 
mean seriously only the species of the group Tubero.a. But luch a search i. a difficult 
task, because there are a latge number of such speciel and the mor\>hologicel resem· 
b1ance between the wild growing and cultivatE'd form I il of no deCisive importance. 
For instance' there exist in Mexico some wild growing forms, which are very n('A1' 
to the potato but must be omitted because it i. not likely that Muico i, the native 
country of tbe potato. (There are indications that the potato wal unknown in MelliM 
at· the time of its discovery by Europeans). All this compel, us to look out for new 
methods for the solution of the problem. 

We indicate the "differential method" suggestE'd by N. Vavilov, which I,.ads to 
th .. establishment of geographical centres, embracing the varietal riches and diversity 
of a cultivated pla'lt. For the potato thpop ~Ant,.... are; th .. PAM' ~"r";l1n "1"'110 
and the Southern Chile (especially the island Chile with the adjoining ialands). Indeed, 
the material collected by the expedition of the U. S. S. R. Institute for Applied Botany 
in Mexico disclosed a great poverty and Uniformity; the Colombian aorta are more 
various. But only in Peru, especially in the Sout,h and in the mountaiooo, reerion. of 
Bolivia, the 80rta of the potato are of extraordinary variety. Tbe expedition of' 
.Tuzepczuk found in the surroundings of Cuzoo (South.?m Peru) alone, 150 different.· 
sorta of the potato; and Cevallos Tovar (1914) found in Bolivia 134. It must be ooted 
that these "sorts" do not alwaYI correspon.l to what. the European growers call a 
sort, being oftE'n composit.. types which can be further distingui.hed from one 
another. 

Moving in the 80uthem direction, we find in the north of Chile a rapid falline ?ff 
in the number of the cultivated potato 80rtS which increases afterwards and eulminate. 
on the island of Chiloe. Canas Pinochet (1911) cites for Cbile only two IOrt. for the 
province, .Atacama 5 for Coquimbo 10 for Aconcagua 6 for Maule 17 for .Arauco and' 
lina'ly some 140 for Chiloe. 'This metho.1 (1) 8opports the theory of the P ...... VI3D. no j. 
vian or Chilinn origin of the pohto anti (2) .hows a pos,ibilitv of its ori,"n from ~..v .. rRI' 
predecessors in every centre. That the choicp of these regions as centres where the 
potato has originated is correct. some other facte and consideratJoDl also prove, •. g., 
vestiges of a very ancient. civilization and agriculture and the existence of many other 
original cultivated plante in these conntries. 



The Peru Bolivian Plateau had been populated by a people already extinct at th~ 
time of thl' di.rover.· of America. They lelt i>ehllld them gre",l mOllume"l, 01 the so­
called "magalithic" 'civilization and which ~ve to mankind in addition to the potato 
the cuItorea of Ohenopodium quillea O:r:a/II tube~fUa UlluCU8 tuba~o8u, 'l'~opacolum 
... bef'ollum. The "mapuches" too of Southern Chile were responsible for some very 
interesting cultivated plante a& for example the new extinct bread grain BromfU ....... a .. 
and the oil plant Media gatilla. It is true that the majority of the original CUltI­

vated plants were aft .. rwards supplant .. d by coltures whi"h the Inc8§ and the Euro· 
pean imported; bnt there are no proofs ~h.at the same applies to tlie potato. It is 
of interest to remark that the Peru BoliVian plateau and Southern ChIle represent 
ideal places for potato culture because of their climate and also because the potato is 
here almost entirely free from diseases. 

We return now to the question of the progenitor of the potato. It is interesting to 
note that the areas of such wild growing species a8 80Iall"11< utile Klotzsch., S. 
Commorsonpun., S. etubero8um Lind!., S. Moglia Schiecht., which up to now used to 
draw the greatest attention of the investigators in search of the initial form of tile 
potato and which have been subjected to numerous experiments, lie beyond the limits 
of tho above mentioned regions anq can - have no direct bearing 011 Olll' proloiem. 
Instead, a whole series of other forms, growing Within the limits of the above estab· 
hshed regions, insufficiently known upto fOl' instance, S. ill/mite DUll., (Pel'll) S. 
multiinteTTuptum Bitt. (Bolivia) the almost unknown S. chillioell." and mallY mom 
among them' some species found in Peru by S. W. Juzepczuk. All of them arc wry 
ncar to the cultivated potato. It is of interest that several of them are weeds. 

That in time one of these forms might be recognized as the progenitor of the 
potato is evidently very unlikely. Already the abundance of these wild (!I'ow,"g 
forms and the fact too, that many of them were and are now used I\S food "y t:'~ 
native population, make it improbable that only a .ingle fOMn has 101'0'11 iulro<lll<"'') 
into cultivation by primitive man. On the contrary the majority of these forms 
evidently appeared to him eatable, since he had learned early to remove t1wir bitter 
taRte. Juzept'zuk was told that. the Indians of tilt' di:.-trid PUIlO ~t.ill 1""'ILll" 11'1)111 

the wild growing potatoes a special product "chuno". 
The point of view developed here as to the origin of the potato fl'om many wild 

growing forms, finds a proof in the botanical investigation of the native southern· 
American pot.atoes of the Solanum tubero811m up to now regarded as one speei,.,. Thi" 
botanical study shews that the so·called "Solanum tubero8ltm", must be conceived as a 
oollective species. To distinguish one from another of the forms many characteri,t if'< 
are of importance, thus for instance: the appearance of the plant, its habit of grnwlh. 
the branching of the stalk; the si~e of the leaves, their form; the hairin"" of the 
stalk. the I<'aves the II Ower stalk and many other chal'act",risti,'s of the >1<'111. k" r 
and flower. 

All the characteristics which are employed to distinguish the varietie, are of the 
same order as those used to distinguish and to describe the wild !(rowill)( species of 
this subsection. Supposing that thtl various anil well distinguished cultivaktl sort. 
of Bolivian potato were found in the wilq state and not undt'1' cultivation, t.lw system­
atist would withont doubt regard them 3S a series of independent, althou~h very 
allied species. We can even say that the various cultivated forms of the collectiv'e 
species S. tllberosum differ from one another by sharper and more distinct characters 
than from certain of the wild growing tuberiferous species and more than these wild 
growing species diller from one another. 

The establishment of this fact must lead to a l'eform of the systematics of the sec· 
tion Tubemriu71'. It seems to us that it is not right and even harmful to use different 
standards for the wild growing and for the cultivated plants. 

In our case it would seem logical to subdivid~ the collective S. tllber0811m into a 
series of species corresponding in their value to the wild growing species. The neces­
aity of such a method app~al's specially dear in connection with wbat has been said 
about the "domestication" of several wild growing forms in the ancient arpa of the 
potato culture, not excluding of course the possibility of their hybridization afterwards. 
As the cultivated potato appears a cOl1glomerate of heterogeneous forms. so it seems 
to U9, that the problem of its origin can be solved when divided in partial questions 
about the origin of every single form. 

That the S. tubero8um is a collective species is proved by the cytological examin· 
ation of our material by Ryoin. He found besides the forms which have the commo~ 
number 48 chromosomes, also many forms with the deviating number 24 and 36. They 
shonld be singled out in the first place, being morphologically very distinct from 
the'llOrts cultivated in Europe which we could call S. tuberOBum Ben81l &trirtn. We give 
here the description of 7 of them in Latin. Only one of them 8. Rybinii JOB ~ 
buk was found in Colombia, all the others in Peru and Bolivia these being th& 

21. 



eoutriea which we marked .. centres where ihe potato,originat.ed. Two of ib_~ 
8. Tefluijilamefltv",- and 8. JVZllpC~ulcii, are wideapread ~ both lhoM oou~t.riNlI the 
othere are more localized. So for anatance 8. gl1l&iocolll:l U cultivated oul, .. Centnl 
Peru· S. Sbanhuri S. ·Phuro ouly in. Bolivia. ~"- are aIao diflereaoea betw_ tbee. 
for~ in relation to the climatiC condition of th.ir cultivatiou Dnd to th. mtsthod. of 
their use.· .so must ba singled out. the speciee which are cultivated for. "he. preparatiolt-
'Of.tha "chuns" and,.it ia to be expected. that .it. i. JUBt. ~ch .reeeat'chNl th .. , will I ... d; 
D8 to tha discovery of a great number.ct orlg1Oo1 and prUDltlve 'peele. 80me of th .... ; 
indi!lwnguiahable·~rom the wUd growiDg forma. 

The aelcriptiora of the fleVl lpeciu i. latill (PI'. 608-06). 
Th~ majority of tha forma described showl tha· numbe, of chromosomea .. 24 and 

only ·S. tenuifilamentum and S. Juz"pczukii have 36. "Comin(t now to the form. w,tIl 
the normal number of chromosomes· (48) we find that the regIOn of their cultivawon is 
larger·extending from Mexico to Southern Chile. In' Enrope only th_ form. have 
been known np to now. When we compare the Europ_ri.peuioae .witho ~I' Central and 
Southern American,. we no~ice that they differ" by mani charactera, although 1_ thaft 
the'native Borts'differ from the forma with 24 and 36 chroJllosomes. There i. reason to 
BUppOSe that the 'Chillian types. ara very near to the European; the proof of thi. 
Bupposition, would ~t last 801,,:e th" question, whence the potato wa~ importAod to E~rope. 
l2t!:tl!oin, type~ of. p".tatoes wl~h 48 chromo~mee can ~e differentiated ea. b~l?nglng to. 
-eertai,;! . defi~l~ .reglOns .and .. are ,charactenzed ... stnctly . pecuhar. to) Bo'IVla, Sooth' 

.. Peru, Central Peru,. Colombia and: finally to Central America, Meltlco~nd Guatemala. 
r~1 ~W~i«lsofthe.·f~rms.,!f t-he88 ,regious'mada b~ B~ are not. Jet biabed; a .• bon 
descrIptIOn of them. foUows :__ . -" . ~. ~ 

, Bolil}ian gToup.-Represented; ,by' na:tive varieties Huari·salla IIno chiar.im~ 
Huari·salla . .:....Tuber long bent' red and I yellow.leave. 4·paired. Flower '.lalk 

'. '19·26 -mm., articulation in ·upperquart.er. CoroUa light. lilac, filament.. 
short and broad; anthers .6.5·7.5 mm. Style wide, .tigma Imall. .. 

Chiar-imilla.-Tuber round, .f1ecked'blu":whi.t8 at. ~yetl, leave. 5 paited. Flo,,\­
BtaJ.lc: 16-25 mm. articulation 4 mm., under 'flower, calylt regular 8-11' mID • 

. Coroua blue,' anthers 7-7:7 m.m;~ stigmlf> big, conical. .,.' . _. , 
South em Perri group . .:....short ~rtic~tion to flower .talk. Calyx .bort prooeaaea. 

Leaves 4 to 5 pairs. .. '.c. ,. " • 

Central Peru ~Tou~.-The outstanding type. LE'avee. very f!ivid"d, 6·8 pain. 
corolla 3·4 petioles .. Flower Btalk long, articulation 7·13 below flower, anel 
corolla,' dark violet, large anthera, long .tyle IIIlAIl .tigma. 

(kfJ1SP Colombian.-Bogetaia~-5' paire leave. with large petiolee. Weet Colom. 
bian. 6 paired leavee.. ., '. • 

·'Mezico'and Centrlu A.merica.-Low 'fonDa, amall INvee. 
:,' tha.f~riher ,investigation of ~he 48 chromosome potatoes 'will a4d many co~ 
tel • thia Bcheme. ,: . ': . 

:~'~~ to th~ described formB of 24 and 35. chromosomes will b~ added a descriptiM 
of.80m~ new OIies: . '.: . . . ,; , 
. A 1!Brefui study of both. tyles is the ne:l~ ta8k. Only after b('('oming well acquainted 

witlt the botanical characteristicS· of tha cultivated ·potatoea .hall we he enabled. ·to. 
solve t~e question of its origin. .Al80 ~he,uploration of the wild growing 'forme muat. 
he contlOued;' but only comparing them with completely investigated cultivated fol'lDl 
not. only ,Fmp~ring them ~th completely ,not. with' the botanically "\'ague, "Solaro~ 
tubercum as It has been done 'up 'to now caD we hope to find a solution for tbe 
problem. ' . 
liditiOft. 
,After 'thili ·paperwa8 written in the Bummer 1929 tha authors made a fnrther stud, 
of BOme mote of the.new. forma,·whose position waa-ment.ioned above ae being doubtful. 
There.are 4 of them: 3 with 36,the last. with 24 chromosomes. A short characteristic 
of them iii" given' here in latin. 

As to the Il.0~toes with 4~ chro~.osomeB' it proved to be troe that the majority of 
thir potato varletlel now cultivated In Europe belong to the Chilian type; they _ 
all to befong to .thl!. polymorphic 1!peciea,' 8. ",6e,._m L. 8efIIN ,tridiMe AU the 
remaining' tl~tiva ; forms . with 48· chro~mea, from Bolivia, Peru, CoI~bia and 
Ce~tral Amenca CODstl~ute BRother polymotphic apeciee (evidently of a di1feren' Grip) .. 
whIch caD he charactenzed shortl), .. follows (p.609) • 

• QIPn-L73ICofAR-15·1·35_300. 
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